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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-02BMD-F-D 

PRODUCT NAME: BMB73 - UNIVERSAL RESTART ROM LOADER 

DATE RELEASED: 2! NOVEMBER 1975 

MAINTAINER: DIAGNOSTIC GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUSJECT TO CHANGE WITHOUT NOTICE AND 
SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION. 
CIGITAL 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 USES OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH A LICENSE. 

CIGITAL EQUIPMENT CORPORATION RSSUMES NO RESPONSIBILITY FOR THE USE OR 
RELIBILITY OF I7S SOFTWARE ON EQUIPMENT "HAT IS NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1975 CIGITAL EQUIOMENT CORPORATION 
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2.2 

ABSTRACT 

THIS MAZNCEC CONSISTS OF FOUR PROGRAMS. THE TWO MAIN PROGRAMS 
ORE PROGRAM ONE AND PROGRAM FOUR. THESE PROGRAMS WILL 
BE DISCUSSED LATER. 
THE PURPOSE OF THIS DIAGNOSTIC IS TO VERIFY THE DATA IN 
THE ROM, MAKE SURE ALL ADDRESS WILL CAUSE A TIME OUT TRAP 
WHEN WRITTEN INTO (EXCEPT THE TRAP VECTORS: 173024. 173224) 
“AND ALERT THE OPERATOR AS TO WHAT THE OFFSET ADDRESS 
WOULD BE IF A SELECTED BUTTON IS PUSHED. 

NOTE: FOR NORMAL CONFIGURATIONS; THE ONLY PROGRAMS 
NECESSARY FOR ACCEPTANCE OF THE BMB73 ARE PROGRAMS 
ONE AND FOUR. PROGRHM TWO IS NECESSARY FOR “NON-STANDARD” 
SETUPS AND IS A MAINTAINCE TOOL. PROGRAM THREE IS 
ALSO JUST FOR MAINTAINCE AID. 

REGUIRMENTS 

EQUIPMENT 

ANY POP-11/40 CPU 
UNIVERSAL RESTART LOADER 
TELETYPE OR EQJIVALENT 
AT LEAST 4K OF MEMORY. 

STORAGE 

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

LOADING PROCEDURE 

THE PROGRAM MAY BE LOADED LIKE ANY OTHER PROGRAM 
SUCH AS: PAPER TAPE, DECTAPE MAGTAPE, CISK, ETC. 
MOST COMMON WILL BE THROUGH DECTAPE BY THE 
USE OF ROM BOOT LOADER. 
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4.2 

4.3 

4.3.1 

4.3.2 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

SHITCH O00 CLEARED INDICATES ONLY FIRST 128 
WORD ¢ 
SET Thot cates EXTENDED 128. WORDS 
ARE TO BE CHECKED IN WHICH CASE 
PROGRAH 2 MUST BE RUN FIRST. 
WHEN RUNNING ON BM873YB. BMB73YC, BMB73YD OR SMB73YF, 256 WORDS 
ARE ALTOMATTCALLY CHECKED. 

STARTING ADDRESS 

STARTING ADDRESS 000200 
OPERATOR ACTION 
FOR NORNAL OPERATION (WITHOUT EXTENDED 128 WORDS) 

- LORO STARTING ADDPESS (000209) 
: SET SWITCHES AS PER 5.1.1 (NORMAL ALL SWITCHES COWN) 

3: PRESS START SWITCH AND RELEASE. 
4. DEVICE VERSION. 
WHEN PROGRAM IS STARTED FOR THE FIRST TIME THE FOLLOWING 
MILL BE PRINTED OUT: 
MAINDEC-11-O2BMOF 

n
e
 

DENICE VERSION 

“HE OPERATOR WieL THEN SPECIFY THE VERSION BEING RUN. 
BMG73-Y 1S ANY NON-STANDARD VERSION. 
NOTE: PROGRAM TWO MUST BE RUN FIRST. 
BM873-YA REPLACES M792-YA, MRI 1-DB,M792-YH 
BM873-YB MASSBUS 
8N873-YC DOCMP BOOTSTRAP ROM 
BM873-YD KLiO (PDP-11) 256 BOOTSTRAP ROM (VERSION 2(17)) 
BMB73-YF KL10 (PDP-11) 2S& BOOTSTRAP ROM (VERSION 3(23)) 

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

IF YOU WISH TO TEST THE EXTENDED 128. WORDS THIS IS THE 
PROCEDURE : 
(NOT NEEDED FOR NORMAL TESTING OF BM873YB, SM873YC, BME73YD, OR BMB73YF) 

LOAD STARTING ADO. 000200 
SET SWOO=1 
SET HALT ENABLE SW AND SINGLE CYCLE SW UP 
HIT START SWITCH AND RELEASE. 
RUN Progen 2 FOR eee RSS. 
NOW ANY PROGRAM MAY 

TE: VISUAL INSPECTION OF EXTENDED DUMP 
IS YOUR RESPONSIBILITY. THAT DATA WAS 
PLACED INTO SOFTWARE TABLE FOR TEST COMPARISON. 
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S.1.1 

6.1 

OPERATING PROCEDURE 

SMITCH SETTINGS (APPLICABLE IN ALL PROGRAMS) 

SWIS = 1 OR UP ... HALT ON ERROR 

SWi4 = 1 OR UP ... LOOP ON TEST 

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

SWi2 = 1 OR UP ... INHIBIT ALL PRINT OUT/ BELL ON ERROR. 

SW11 = 1 OR UP ... INSTEAD OF EXERCISING EACH ADDRESS 10X DO IT 1x. 

SWO3 = 1 OR UP ... LOOP WITH CURRENT ADDRESS 

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

EPRORS 

ERROR PRINT OUT 

ALL ERRORS WILL HAVE Q PRINT OUT. IF IT WAS A COMPARISON 
ERROR: THE SOFT ADDRESS. ROM ADORESS. EXPECTED DATA 
(FROM SOF THRE MAP) BR THE FOUND DATA WILL BE PEINTED 
OUT. IF IT WAS A “NO TRAP WHEN WRITTEN” ERROR 
ADRESS WILL BE PRINTED OUT. IF IT WAS AN SIREXPECTED TRAP * 
WHEN READING RON THE ADDRESS WILL BE PRINTED 

SEQ 0005 
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6.2 
HO1 

ERROR RECOVERY 

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

2. IN AN ERROR: SET SWIH=1(LOOP ON THIS ADDR.) 
AND SET SW L3=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 YOUR EXTENDED 128. WORDS; 
YOU MUST START AS PER SECTION 4 AND THEN 
##e2¢ RUN PROGRAM ¢ FIRST AND VISUALLY VERIFY DATA. x¥ee 
(NOT APPLICABLE TO BM@73YB, BNG73YC, BMS73YD, OR BMB73YF) 

YOU MAY NOT ALTER THE SOFTWARE MAP UNLESS-- 
tee YOU KNOW WHAT YOU ARE DOING sate 

THE ROM ADDRESS MUST START AT 173000 AND BE AT LEAST 
128 WORDS LONG. (256 FOR THE BMB73YB, BMB73YC, BM873YD, OR BM873YF) 

MISCELLANEOUS 

EXECUTION TIME 

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

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

SEQ 0006 



9.2 

9.3 

3.4 

101 
PROGRAM DESCRIPTION 

PROGRAM 1 WILL VERIFY THE DATA IN THE ROM AND THE VERIFY 
THAT WRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTORS) 
EACH ADDRESS IS KEFERENCED FIVE TIMES IN A ROW BEFORE 
UPDRTING TO THE NEXT ADDRESS. 
IF SWOO WAS UP WHEN START WAS HIT, THE EXTENDED 
128 WORDS WILL BE CHECKED. 
256 WORDS WILL BE CHECKED AUTOMATICALLY IF 
BMB73YE, BMB73YC, BNS73YD, OR BMB73YF IS TESTED 

PROGRAM 2 

PROGRAM ¢ WILL DUMP THE CONTENTS OF THE ROM ONTO THE 
TTY. NOTE NO VERIFICATION 
OF ANY KINO IS PERFORMED ON THE DATA.C(AN ERROR WILL OCCUR 
IF A TRAP IS ENCOUNTERED WHILE READING) YOU MUST INSPECT 
THE DATA YOUR SELF. IF SWOO WAS UP WHEN START WAS HIT 
THE EXTENDED 128. WORDS WILL BE PRINTED. 
eee HORS NILE BE PRINTED IF BM873YB, BMB73YC, BNB73YD, OR BMB73YF 

PROGRAM 3 

PROGRAM 3 IS THE SAME AS PROGRAM ONE EXCEPT THAT THE 
USER HAS THE ABILITY TO ALTER THE SOFTWARE M 
LIST OR PRINT THE SOFTWARE MAP, AND RUN THE PROGRAM. 
NOTE THAT I IF YOU ALTER THE MAP’ BE CAREFULL OF WHAT 

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

PROGRAM 4 
PROGRAM 4 CHECKS THE OFFSET ADDRESS WHEN THE SIMULATED 
PUSHING OF A BUTTON IS DONE BY THE SOFTWARE. ON THE FIRST PASS 
THE OFFSET IS TYPED OUT FOP 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 TYPE OUT IS PERFORMED, AND THE DATA 
IN CORE 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 
#ENOTHH EXPECTED TO’TRAP. AN ERROR MESSAGE WILL BE 
REPORTED IF A TRAP IS DISCOVERED. 

SES 0007 



9.5 

9.7.1 

5.7.2 

JO1 
THIS PROGRAM IS “XXDP AND ACT-11" COMPATIABLE; 
AT PRESENT TIME IF IN CHAIN MODE UNDER ACT~-11 '0R 
XXDP THE PROGRAM AUTOMATICALLY DETERMINES IF THE ROM IS 
BM873YA OR YB, YC OR YF BY COMPAR ING THE 1ST WORD IN ROM WITH THE 
EXPECTED WORD: THE ‘Btacnos tie THEN RUNS 
PROGRAM 1 AND PROGRAM 4 BEFORE ENTERING THE MONITOR. 

ELECTRICAL PREQUISITES (HARDWARE) 
THIS OPTION MUST BE ON THE CPU SIDE OF ANY BUS BUFFERS. 
NPR CYCLES ARE NOT PERMITTED DURING THE POWER UP TRAP 
SEQUENCE. 
IF FURTHER INFORMATION IS NEEDED 

CONSULT THE BM873 MANUAL FOR HELP 
NOTE: THE DIAGNOSTIC RUNNING WITHOUT ANY INTERFERANCE FROM 
THE USER HAS NO WAY OF CHECKING THE PRESENTS OF THE 
“ACLO™ AND “DCLO™ SIGNALS ON THE OPTION. 

SEG,LOC, BIN 

HELLO 

SEG 0008 
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o00200 

MACYI1 27(6S7) 
MAINDEC-11-D2BMO-F 

000000 

000200 

000137 

001100 

000010 

007260 

KOl 
BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

.MCALL .HEADER, .SWRHI, .SWRLO, .EQUATE, .SETUP,.STRAP, .SCATCH, 
“MCALL ZRDOLIN,' .SSCOPE; .SERROR, .SERRTYP, .SRDOCT 

-SBTTL TRAP CATCHER 

1-O0CT-75 09:30 PAGE 1 

. SCMTAG 

=0 
s#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A “.+2,HALT™ 
;¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
;#LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS 

‘SBTTL STARTING ADDRESS(ES) 

JMP OsRESTRT 

-SBTTL BASIC DEFINITIONS 

;JUMP TO STARTING ADDRESS OF PROGRAM 

étac 
FOuIV eT. ERROR 
“EQUIV IOT’ SCOPE 

RINTTIAL L ADORESS OF THE STACK POINTER ##% 1100 a8 

;BASIC DEFINITION OF ERROR CALL 
:BASIC DEFINITION OF SCOPE CALL 

PS= 177776 “PROCESSOR STATUS WORD 
EQUIV PS_PSW 

STKLMT= 177774 :STACK LIMIT REGISTER 
PIRQ= 177772 *PROGRAM INTERRUPT REQUEST REGISTER 

= 177570 “SHITCH REGISTER 
DISPLAY=SWR 

-¥GENERAL PURPOSE REGISTER DEFINITIONS 
Ro= %0 -GENERAL REGISTER 
Ris x1 ‘GENERAL REGISTER 
Ro= 4a “GENERAL REGISTER 
R3= 73 ‘GENERAL REGISTER 
RY= “4 “GENERAL REGISTER 
RS= 4S GENERAL REGISTER 
Rb= “5 GENERAL REGISTER 
R7= “7 *GONERAL REGISTER 
.EQUIV R6,SP “STACK POINTER 
“EQUIV R7,PC ‘PROGRAM COUNTER 

-#"SUITCH REGISTER” SWITCH DEFINITIONS 
GwiS= 100000 
SWi4=  4C000 
Su13= 20000 
SWie= 10000 
SWil= 4000 
SW10= 2000 
Sw09= 1000 

= 490 
SWO7= 200 
Su0b= 100 
SWOS= 40 
Suo4= 20 
Su03= 10 

SEG 0009 



MAR 1975 
OZBMOF P11 

MACY11 27 
BASIC DEF 

oo0004 
000082 
00000! 

000001 

000004 
000010 
000014 
000014 
000014 
000020 
000024 
000030 
000034 
090060 
000964 

-OCT-75 09:30 PAGE 2 
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B 
B 
B 
B 
B 
B 
B 
B 
B 

T - #BASIC c 
ERRVEC= 

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

‘3
 

LOl 

#DATA Bir DEFINITIONS (BITOO TO BIT15) 

RAP VECTOR ADDRESSES 
TIME OUT AND OTHER ERRORS 
RESERVED AND ILLEGAL INSTRUCTIONS 
; TRACE TRAP 
;BREAKPOINT TRAP (PT) 
i NUT OUTPUT TRAP (IOT) #¥SCOPE#H 

AIL 
EMULATOR TRAP (EMT) ##ERRORE® 
:"TRAP™ TRAP 
;TTY KEYBOARD VECTOR 
;TTY PRINTER VECTOR 

SEG 0010 



MAR 1975 
DZBMDF .P11 

109 

MACY11 27( 
BASIC DEFI 

000240 

657 
NIT 

) 1 
TONS 

-OCT-75 09:30 PAGE 3 

PIROVEC=240 

MOL 

iPROGRAM INTERRUPT REQUEST VECTOR 

SEQ 0011 
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MACY 11 
BASIC 

O00046 
014774 

001100 

01s 
090012 

ocoosa 900000 

NOL 
-OCT-75 09:30 PAGE 4 

5p RERELEARE LEAL E REAL EERE RSA REE R RARER REE EE EERE REESE EERE ELE 

-SBTTL COMMON TAGS 

;*#THIS TABLE CONT RANE VARIOUS COMMON STORAGE LOCATIONS 
:*USED IN THE PROGRAM 

CONTAINS ’GOOD’ DATA 
; CONTAINS ’BAD’ DATA 

246 
SENDAD ;LOGICAL END OF PROGRAM 

-=1100 

SCMTAG: sSTART OF COMMON TAGS 
§PASS: .WORD O ‘CONTAINS PASS COUNT 
STSTNM: .BYTE OQ : CONTAINS THE TEST NUMBER 
SERFLG: .BYTE O : CONTAINS ERROR FLAG 
SICNT: .WORD 0 : CONTAINS SUBTEST ITERATION COUNT 
SLPADR: .WORD 0 ‘CONTAINS SCOPE LOOP 
S$LPERR: .WORD 0 CONTAINS SCOPE RETURN FOR ERRORS 
SERTTL: .WORD O : CONTAINS TOTAL ERRORS DETECTED 
SITEMB: .BYTE 0 ‘CONTAINS ITEM CONTROL 8YTE 
SERMAX: .BYTE 1 * CONTAINS MAX. ERRORS PER TEST 
SERRPC: .WORD 0 > CONTAINS PC OF LAST ERROR INSTRUCTION 
SGDADR: .WORD OQ : CONTAINS OF ’GOOD’ D 
S8DADR: .WORD a : CONTAINS OF ’BAD’ DATA 

. 0 
-WORD 0O,0,0 ey TO BE USED 

$TKS: 177560 :TTY KBD STATUS 
$TKB: 177562 : TTY KBO BUFFER 
S$TPS: 177564 : TTY PRINTER STATUS REG. 
STPB: 177566 :TTY PRINTER BUFFER REG. 
SNULL: .BYTE OQ : CONTAINS NULL CHARACTER FOR FILLS 
SFILLS: .BYTE 2 CONTAINS « OF FILLER CHARACTERS REQUIRED 
SFILLC: .BYTE le : INSERT FILL CHARS. AFTER A “LINE FEED” 
STPFLG: .BYTE O : “TERMINAL AVAILABLE” FLAG (BIT<O7)=0=YES) 
$QUES: .ASCII /7/ ‘QUESTION MARK 
SCRLF: .ASCII <1S> : CARRIAGE RETURN 
SLF: -ASCIZ <le> “LINE FEED 

SEQ 0012 



MAR 1975 MACY11 27(657) 1-OCT-75 09:30 PAGE S SEQ 0013 
OZBMOF P11 COMMON AGS 

pe Hi KKKKFSKKESKSSESSSKASSAESSSSPSSSESSSASSRASRSEA RES ERASERS SESES SES 

i 
18 -SSTTL ERROR POINTER TABLE 
183 :#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR. 
184 S#THE INFORMATION 1S OBTAINED BY USING THE INDEX NUMBER FOUND IN 
165 SRLOCATION SITENB. THIS NUMBER INDICATES WHICH ITEN IN THE TABLE “S PERTINENT. 
186 SeNOTEL: 1é SITEMS IS 0 THE ONLY PERTINENT DATA IS (SEFRPC. 
is laNOTES: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 
189 - EM -POINTS TO THE ERROR MESSAGE 
166 ty OH 'BOINTS TO THE DATA HEADER 
131 iy OT :POINTS TO THE DATA 
te ty OF 'POINTS TO THE DATA FORMAT 

164 
66 001156 SERRE: 
167 SERROR TABLE ITEM FOR ERROR MESSAGE 0 
169 OO01156 016206 EMI -"ROM READ DATA COMPARISON ERROR” 
179 001160 016414 OHI fs 
171 Olle? 916612 OT1 :t 
178 Go11e4 90500 0 ? PRINT ALL NUMERIC DATA IN OCTAL 
74 sERROR TABLE ITEM FOR ERROR MESSAGE | 
178 001166 016250 EM? S“WRITTING ROM FAILED TO TRAP” 
17? 901170 Ciesla DHE 
178 OC1i72 6: 6626 OTe 
17 o01i74 séodoo 6 SPRINT ALL NUMERIC DATA IN OCTAL. 
iB] ;ERROR TABLE ITEM FOR ERROR MESSAGE 2 
183 0C1176 016307 EM3 :"UNEXPECTED TRAP WHILE READING ROM" 
ig4 007200 O16545 BH3 
ies 01202 Cleea4 oT3 
186 OOE04 6 
187 “ERROR TABLE ITEM FOR ERROR MESSAGE 3 
189 00120 016354 EMy -"FATAL TRAP. ROM PC ON STACK." 
198 01210 16513 BH? 
19) OOlel2 Olebe6 OTe 
ge oo1er4 50 0 
194 001216 LSTERR: 0 -ERROR FLAG 
135 001220 630000 TCOUNT: O TITERATION COUNT. 
19 OCles2 ocooo TEMPS: 
18? 90le24 902000 TEMPS: 0 
198 OClece porde9 TEMPY: 0 
89 001230 000300 SAVRO: 0 
566 S01232 090000 Savei: oO 
501 801294 999090 cAvR4: 0 
Bee DSte% G00539 Saves: C 
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MACY1: 27(657) 11-OCT-75 09:30 PAGE 6 SEQ 0014 
ERROR POINTER TABLE 

~TITLE MAR 1975 
;#COPYRIGHT (C) BM873 YX 
;#DIGITAL EQUIPMENT CORP. 
:#MAYNARD, MASS. 01754 
3% 
i KPROGRAM BY OZBMO 

Z#THIS FROGRAM WAS ASSEMSLED USING THE PDP-11 MAINDEC SYSMAC 
TEPACKAGE (MAINDEC-11-DZGAC-Al). 

% 

ooccs: $TN=i 
160000 SSWR= 160000 :HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 
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001400 

001496 
001402 
Go1404 
001406 

001410 
001412 
OO1414 
OOL41E 

001420 
001422 

nois44 
601446 

MACY11 27(657) 
ERROR POINTER TABLE 

-=1400 
MAP. YA: 

~ poe 
1-OCT-75 09:30 PAGE 7 

; THE FOLLOWING IS A REPROOUCTION 
OF 
:IT 
ZACT 
il 
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013707 
ote. 

;173000 919702 
3173002 OOO464 
; 173994 177462 
; 173006 000005 

Te Oe 
7745024 AND 

3173024 173000 
; 173026 OO034O 

; 173030 010702 

173040 100000 
:173042 024000 
: 173044 OOC44S 
173046 GodcGs 

THE ROM PROGRAM FOR BMB73YA. 
TS HERE FOR COMPARISON 10 
UAL ROM AND FOR REFERENCE. 

QO .=173000 ;STARTING ADDRESS FOR BOOTSTRAP 
THIS LOADER IS DESIGNED FOR THE RESTART MODULE M873. 
“IT FUNCTIONALLY REPLACES THE FOLLOWING ROMS: 
-M792-YA ~ PAPER TAPE BOOTSTRAP POR cet, ,KLI1 
"MRII-DB BULK STORAGE BOOTSTRAP R 
-M792-YH TAL! CASSETTE BOOTSTRAP ROM 
Ro= x0 “REGISTER DEFINITIONS 
Riz x1 
Re= Xe 
R3= “3 
R+= “4 
RS= 45 
SP= xe 
PC= “7 

= 177570 sPROCESSOR SWITCH REGISTER 

STARTING LOCATION FOR RF11 DISK 
RFll: MOV PC,Re ;SET POINTER TO PARAMETER LISTS 

BR OTHER RANSFER TO SERVICE ROUTINE 
SWORD 177462 DEVICE WORD COUNT ACORESS 
SWORD S “DEVICE READ INSTRUCTION 

“THIS IS THE STARTING LOCATION FOR THE RK11 CONTROLLER 
RKi1: MOV PC.Re ;SET POINTER TO PARAMETER LIST 

BR OTHER 
-WORD 177406 
SWORD 5 

; TRANSFER TO SERVICE ROUTINE 
DEVICE WORD COUNT REGISTER 
DEVICE READ INSTRUCTION 

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

e4 ARE DEPENDENT ON OFFSET 'N DIODES FOR LINE 1 

THIS IS He POWER UP VECTOR REQUIRED FOR DEVICE AND 
POWER: ~.WORD RF11 -ADORESS OF FIRST LOCATION IN ROM 

“WORD 340 “PROCESSOR STATUS LEVEL 7 

'THIS IS THE STARTING ADDRESS FOR TC11 (DECTAPE) CONTROLLER. 
¥C1l: ~ MOV_PC,R2 -SET UP POINTER TO PARAMETER LIST 

APES SAND TRANSFER TO FIRST ROUTINE 
WORD 177344 DEVICE WORD COUNT ADDRESS 
-WORD 4003 ;F IND PREVIOUS BLOCK COMMAND 
-WORD 100000 ;USED AS DONE INDICATOR 
.WORD 24000 :USED AS ERROR INDICATOR/TEST FLAG 
BR OTHERX ;THEN TRANSFER TO NEXT ROUTINE 
-WORD S SDEVICE READ COMMAND 

SEG 00:5 
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269 
| 270 STHIS IS THE START LOCATION FOR TML1 MAGTAPE CONTROLLER 

271 OO14SO 010702 ;1730S0 010702 tM11: Mov PC -SET POINTER TO PARAMETER LIST 
e7e 001452 000416 :1730S2 OCO4IE BR rapte” *AND TRANSFER TO FIRST ROUTINE 
273 «(001454 172524 :1730S4 172524 ,WORD 172524 DEVICE BYTE/RECORD COUNT REGISTER 
e74 01456 060017 ;1730S6 069017 ‘WORD 600i? -DEVICE REWIND COMMAND 
275 091469 o00200 ;:173060 S0Ge00 .WORD 200 “DEVICE DONE FLAG 
e7e 4901462 100090 :17306e 100900 “WORD 100000 =: DEVICE ERROR FLAG BIT 
o77 «OS1464 O0O4!3 -173064 OOD413 BR TAPESX “THEN TRANSFER TO NEXT SERVICE RTN 
278 OOl466 DEDCI1 :173066 060011 .WORD 60011 “DEVICE FORWARD SPACE COMMAND 
279 001479 code00 :173070 cof20d ~WORD 200 :SAME AS ASOVE 
ego 901472 190000 ;173072 100090 “WORD 100000 ;SAME AS ABOVE 

1 OO1474 OOO043! :173074 00043! BR OTHERX “THEN TRANSFER TO REAO/TRANSFER ROUTINE 
e8e OO1476 069003 :173076 060003 .WORD 60003 DEVICE READ COMMAND 

[a4 THI HIS 1S ace START LOCATION FOR THE RPL! CONTROLLER 
585 901500 o19702 :173iC0 O10702 All: MOV PC. Re “SET POINTER TO PARAMETER LIST 
286 091 os04e4 =:17310e 990424 BR OTHER : TRANSFER TO TRANSFER ROUTINE 
287 O91509 176716 :173194 176716 -WORD 176716  :SEVICE WORD COUNT REGISTER 
8 ociSo6 90C00S ;173106 090005 “WORD S -OEVICE REROD COMMAND 

230 “THIS IS THE TAPE DEVICE SERVICE ROUTINE. 
231 00:510 010200 :173119 010200 TAPES: MoV Re RO -GET ACORESS OF PARAMETER LIST 
292 0015!2 006720 :1731le 005720 TST (RO)¢ -SKIP TWO WORDS FIRST TIME 
2339 OO1f]4 oOc000S :173114 090905 TAPESX: RESET “RESET ALL DEVICES 
24 601516 005720 :173116 095720 TST (RC)+ ‘SKIP OVER BRANCH INSTRUCTION 
295 0C1520 01620! ;173120 Cibe0) MOV 2(R2),Ri | : THEN GET DEVICE WORD/BYTE COUNT ADDRES 
ese O0:See :173122 000092 
297 901524 005311 ;173124 90531! DEC aR :ANO SET TO -1 
298 OC1S26 Ol2041 3173126 012041 MOV (RO)+,-(RL) :AND THEN ISSUE COMMAND TO DEVICE 
293 001530 03101! +:173130 031011 TAPWAT: BIT RC aa: “WAIT FOR DEVICE COMPLETION 
3CO O01S32 2C177b ;173132 001776 BEQ TAPWAT “BY ING IN LOOP 
301 SOISH COS720 3173134 905720 TST (RO)¢ “AND THEN SKIP DONE FLAG 
362 O81536 032041 :173136 032041 BIT (RO)+,-(R1) :THEN TEST FOR ERROR 
303 OO!549 001063 :173140 091063 BNE ERROR : THERE IS ONE 
30 GOiS42 GO0110 5173142 000110 RETURN: JMP ORC “AN TRANSFER TO FOLLOWING INSTRUCTION 

306 “THIS IS THE STARTING ADDRESS FOR RC11 DISK CONTROLLERS 
397 O01S44 O1C702 173144 010792 ACL: MOV Pt. RE -SET JF POINTER TO PARAMETER LIST 
328 JO1S46 :173146 000492 BP Be OTHER ; TRANSFER TO SERVICE RIN 
399 OC1SSO 177460 +173150 177450 -WORD 177450 : DEVICE WORD COUNT REGIS7ER 
310 p01sSe 900005 +:173!52 cO000S “WORD 5 :DEVICE READ INSTRUCTION 

312 THIS ROUTINE, PFORMS THE ACTUAL TRANSFER TO HENORY OF DATA 
313 0C!5S4 O10200 -173154 010200 OTHER: MOV R “SET POINTER TO LIS! NR 
314 OO1SSE 005720 :173:56 005720 TST (Rb); :SKIP TWO WORDS FIRST TIME. 
315 01569 095720 ;173160 005720 OTHERX: TST (RO}+ - SKIP PAST BR INSTRUCTION 
3:6 OCiS62 0000S :173162 000005 RESET ‘REST THE WORLD 
317 001564 Cl6201 ;173164 01620! MOV 2(RZ),R1  :OBTRIN DEVICE WORD COUNT ADDRESS 
318 001566 O0000e -:173166 o00002 
3i9 001576 012711 3173170 Ole711 MOv 8-1900,9R1 ;THEN OBTAIN LARGE WORD COUNT 
325 901572 177000 -:173172 177000 
321 901574 O11G41 5173174 O11041 MOV OPO,-(R1) — ;AND PUT COMMAND 10 DEVICE 
3ee 001576 105711 ;173176 105711 OTHWAT: TSTB aR! “WAIT FOR DONE FLAG 

+ | 
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0 3173290 6 
hoe ll 173202 apes’ 
Ano AAs :1 OY | oad 
o0S007 3173266 cosoo 

912704 ;173210 012704 
177560 :173ele 177560 
000440 3173214 d00440 

O17840 «:173216 «83— 240 
-173217 037 

o9241S 3173229 O15 
173221 005 

112024 ;173222 = 024 
173223 224 

:NOTE 77a AND 773224 

173000 :173224 173000 
900349 :173226 000340 

oosoo4 :173230 o0S004 
912709 :173232 012700 
177500: 177500 
60c30S 173236 ooot0s 
O10410 3173240 O10410 
012701 3173242 O1e701 
173216 3173044 179216 
Ole702 3173046 01270 
000375 :173250 000375 
112103 :17325e 112103 
112110 173254 112110 
100407 :173256 100407 
130310 :173260 130310 
001776 3173¢62 00! 
1GSe02 :173264 105202 
100772 + :173266 100772 
116012 173270 116012 
oocgo2 :173272 o0c002 
000771 3173274 000771 
005710 :173276 G0S710 
100756 :173300 109756 
ooscoe :173302 o0scoe 
be0312 173304 120312 
001377 +:173306 901377 
009112 +:173310 O90l1e 

012704 ;173312 012704 
177550 3173314 177550 

1-OCT-75 09:30 PAGE 9 
FOe 

: "HEN TEST ERROP 

ABR a PRREES 10 eo 
‘THIS IS THE STARTING ADDRESS FOR THE PC11 PAPER TOPE CONTROLLER 
KL11: MOV #177S60,R4 ;ORTAIN DEVICE ADDRESS 

Pr grae ;BY HAGA NG N LOOP 

BR CKDEV ;AND TRANSFER TO READER SERVICE ROUTINE 

-THIS IS THE CASSETTE DEVICE COMMAND TABLE 
TABLE: .BYTE 2 «COMPARE WORD NOT A COMMAND 

‘BYTE 3 : TLBS+RWD+GO 
-BYTE 15 ; SPACE FORWARD SLOCK+GO 
-BYTE S - READ+G0 
SBYTE 24 *RERO+ILBS 
-BYTE 224 “READ+ILBS+END FLAG 

ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1| 

- THIS 1§ AN 90017 TONAL POWER VECTOR ADD ADDRESS REQUIRED BY. DEVICE 
POWER: .WORD R OF BEGINNING OF BOOTSTR 

AB! “PRIORITY LEVEL 7 

{THIS IS THE ag ARTING ADDRESS FOR THE CASSETTE DEVICE #0 
CB00T: CLR “LOAD DEVICE NUMBER O IN 
REOTX, MOV 177500,R0 GET DEVICE ADOTESS 

RESTRT: RESET ISSUE RESET INSTRUCTION 
MOV RY, aRD *LORO DEVICE WITH UNIT NUMBER 
MOV aTABLE,R1  ;GET FUNNY TABLE OF INSTRUCTIONS 

MOV #375,Re2 SAND LORD UP TRANSFER COUNTER 

MOVB (R1)+,R3  ;THE LOAD UP COMPARATOR 
LOOP1: MOVE (R1)+;QRO LOAD DEVICE REGISTER WITH COMMAND 

BMI DONE 
LOOP2: S8ITB R3.aRO sHAS COMMAND COMPLETED 

BEQ LOOP2 WAIT 
INCB Re iN INCREMENT RODRESS CTR 
BMI LOOP! IF NEGATIVE, GET COMMAND 
MOVE 2(RO),@R2 :ANO STORE DATA AWAY 

BR LOOP2 G0 GET ANOTHER BYTE 
DONE: TST aRO * ANY DEVICE ERRORS 

BMY RESTRT : YES 
CLR Re OEE ARE E ORPARE ADDRESS AND TRANSFER ADDRESS 
CHPB R3,aR2 j1T MUST BE 240 
BNE .+0 THERE WAS AN ERROR 

ERROR: JMP @Re NORMAL CASSETTE AND ERROR FOR BULK STORAGE 

“THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER 
PC11: MOV 8177550,R4 ;LOAD DEVICE ADDRESS 
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7? 901716 QO000S ;173316 009005 CKDEV: RESET ATLL ALL DEVICE ACTION 
78 001720 Ole701 = 5173320 Ole70l MOV #160000,R1 ;THEN SET UP MEMORY TEST LIMITS 

379 OCl7ee i600S0 173322 160000 
380 001724 Ole702 ;1733e4 012702 MOV 86, Re “AND SET UP POINTER TO TIMEOUT LOCATION 
381 O00i7e6 000006 ;173326 0C0I06 
382 001730 Ole7le ;173330 Ole7le MOV 3340, dR2 ;ANO SET UP VECTOR TO RETURN TO NEXT 
383 001732 000340 ;173332 000340 
384 OO1734 010742 5173334 010742 MOV PC,-(Re) ;SAVE THE PC 
38S O0917% Ole706 31733936 012796 MOV #24, SP ;AND LOAD UP STACK POINTER 
386 001740 Q00Ce4 ;173340 O000e4 
387 001742 OLOH4L §=53173954e 010441 MOV R4Y,-(R1) ;RAND LOOK rR ENO OF MEMORY 
388 001744 O4060! ; 173344 040601 BIC a l THEN DROP TO XX775¢ 
38S 001746 Ci011: 53173346 010111 MOV R1, aR] AND STORE IN ITSELF 
390 001750 O11102 ;173350 011102 LOOP: mov aRi,Re THEN LOAD ADDRESS FOR DATA INSERTION 
391 CO17S2 005214 ;1733Se 00Se214 INC @RY ZAND START DEVICE 
392 001754 105714 ;1733S4 105714 RDORWAT: TSTB ORY THEN WAIT FOR CHARACTER AVAILABLE 
333 001756 190376 ;173356 100376 BPL_RORWAT HANGING THERE IF NECCESSARY 
3M 091760 116412 3 173360 116412 MOVE 2(R4),aR2 ;STORE AWAY DATA BYTE 
33% 001762 000002 ;17336e 00000e 
3% 001764 005211 3173364 005211 INC @R1 
337 201766 120227 ; 173366 120227 CMPB Re, 8375 ;HAS BRANCH OFFSET BEEN STORED 
398 001770 000375 ;173370 900375 
339 001772 901366 ie 001366 BNE LOOP ;NO 
400 901774 10S2e2 ;173374 105222 INCB (R2)+ ;YES, ALL DONE 
401 001776 END.YA: 
492 001776 GO00l4e ;173376 O001%e JMP -(R2) ; THEN TRANSFER TO RTN 



mae 1975 
DZBMDF P11 

H0e 
MACY11 27(657)_ 11-OCT-75 09:30 PAGE 11 
ERROR POINTER TABLE 

BM8738 BOOTSTRAP MACY11 27(655) 1-OCT-74 14:50 PAGE 1 

p yp: ;DATE: AUG 23, 1974 

» THE FOLLOWING IS A REPRODUCTION 
: OF THE ROM PROGRAM FOR BNS873YB. 
;I1T_IS HERE FOR COMPARISON TO THE 
s ACTUAL ROM AND FOR REFERENCE 

:THIS IS THE LOADER TO REPLACE THE FOLLOW 
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-M792-YR PAPER TAPE BOOTSTRAP ROM 
:MRi1-DB BULK STORAGE BOOTSTRAP ROM 
-M792-YH TAL! CASSETTE BOOTSTRAP ROM 

: :RMB73A COMBINATION OF ABOVE ROMS 

: ;PREPHERIAL EXTERNAL PAGE REGISTERS ASSIGNMENTS: 

: 177462 = 177462 ;WORD COUNT REG. FOR RF1 
: 177406 = 177406 “WORD COUNT REG. FOR RKI 
: 177344 TCWC= 177344 WORD COUNT REG. FOR TCl 
: 172504 TMWC= 172524 SBYTE/RECORD COUNT FOR T 
: 176716 RPWC= 176716 ; WORD WORD COUNT REG. FOR RP 
: 177450 = {77450 T REG. FOR RC 
: 177560 KiCS= 177560 I ONTROL REG. FOR KL1! 
. 177500 TACS= 177500 ;CONTROL REG. FOR TALL C 
: 177550 PCCS= 177550 “CONTROL REG. FOR PCL 
: 17e440 TUCS= 172440 “CONTROL STATUS REG. 
: 17e442 Tus  TUCS+e2 -TUL6 WORD COUNT Ree. 

: 176300 RHCSA= 176300 ;CONTROLLER REG. 1 FOR R 
. 176302 RHWCA= RHCSAt2 
: 172040 RSCSA= 172040 sCONTROLLER REG.1 FOR RH 
. 172042 RSWCA= RSCSA+2 
: 176700 RPCSA= 176700 sCONTROLLER REG. 1 FOR R 
: 176702 RPWCA= RPCSA+2 

-FUNCTION VALUE FOR PREPHERALS: 
: o0000S RFREAD= S READ FUNCTION 
. 004003 RNUM= 4093 REVERSE AND IDENTIFY BL 
. 080017 TMRWNO= 60017 ;REWINOD AND SET 800 BPI 
. O60011 TMFWRD= 60011 FORWARD RECORD CONMAND 
: 960003 TMREAD= 60003 ;TM11 READ 
. 009011 ORCLR= il “DRIVE CLEAR 
. 000071 RHREAD= 71 *RHI1 READ COMMAND 
: QCO02! RHPRST= el *READ IN PRESET 
. 900031 TUSPAC= 31 “SPACE FORWARD COMMAND F 
: 040000 TUTAPE= 4O000 ‘TAPE BIT IN RHII/RHDT R 
. 001300 TUMODES 1300 "BOO BPI NORMAL MODE FOR 
: oo:coo FCE= 1000 “FRAME COUNT ERROR BIT 
. “CONSOLE SWITCH REG. 
. 177570 (SW= (177570 

SE@ 0019 
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;ONLY THE LOW BYTE OF CONSOL SWITCH REGISTER IS 
:SELECT THE UNIT NUMBER OF THE DEVICE TO BOOT FR 

.=173000 

“THIS IS THE STARTING ADDRESS FOR RH11/RS03/04 D 
400405 “RHRSA: BR -ENTRY FOR SELECTING UNI 
010703 RHRSB: MOV ie R3 ENTRY TO SELECT UNITS 
113737 MOVB § a8CSW, 28RSCSA+10;LOAD UNIT # INS 
177570 
172050 
009401 BR 
010703 15: MOV PC RI 
b1e700 23: MOV 8RSCSA,RO;SET CONTROL STATUS REG 

c00526 BR RHCOMN 

“THIS IS THE AUTO LOAD VECTOR 
{73000 .WORD RHRSA 
000340 “WORD 340 

“THIS IS THE STARTING ADDRESS FOR RK11 CONTROLLE 
f00412 “RKIIA: BR 2s SENTRY TO SELECT UNIT 0 
010703 RK11B: MOV PC.R3 SENTRY TO SELECT ALL UNI 

. E RETRY RODRES 
113705 MOVB  M8CSW,RS;SET POINTER TO PARAMETE 

bse705 gIs #10,RS ;SET POSITION BIT 

OO610S 18 ROL RS sSHIFT UNIT # TO BIT 13- 
103376 BCC “KEEP GOING 
010537 MOV Re, aaron “MOVE IN TO RKOA REGI 

CoO4oT BR 3 SKIP NEXT INSTRUCTION 
010703 2S: MOV PC,R3 SAVE ERROR RETRY AODRES 
010702 MOV PC’ R2 
C00S46 BR OTHERA 
177406 .WORD = - RKC 
eo000s “WORD RFREAD 

“THIS IS THE STARTING ADDRESS FOR TCL1 (DECTAPE) 
610703 Cli: MOV PCR «SAVE ERROR RETRY ADDRES 
pene MOV PC'R2 
000570 BR TAPES 
177344 -WORD TCHC 
o0000s “WORD RFREAD 
00400 “WORD = RNUM 
10000 ~WORD 100000 ;DONE MASK 
024000 “WORD 24000 ERROR MASK 

IML STARTING ADDRESS 

SEQ 0020 
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S11 002110 
Sl2 delle 
513 002114 
514 O0e116 
SiS 002120 
516 dele? 
S12 002124 
518 O0ele6 
519 002130 
520 O0213e 
21 002134 
Soe 
x) 
S24 002136 
S25 OCs 140 
526 Ofel4e 
527 
Sep odei44 
S29 00e146 
530 
531 
S32 002150 
33 902152 
534 002154 
535 002156 
536 002160 
537 O0elbe 
538 002164 
539 02166 
S40 002170 
S41 002172 
S42 002174 
543 002176 
S44 902000 
45 O0ec02 
S46 900204 
547 002206 
E48 002210 
549 
550 
551 ooz212 
S52 002214 
553 O02c16 
554 002200 
S55 Ode222 
cob 
557 
5s8 oceee4 
559 Od2cc6 
560 
561 

JOe2 
MACY11 27(6S7) 1-OCT-75 09:30 PAGE 13 
ERROR POINTER TABLE 

019703 :173110 010703 ‘TM11: MOV PC R3 SAVE ERROR RETRY ADDRES 
012737 :173112 012737 MOV STARWND, 8TMNC-2;REWIND TAPE 
060017 3173114 060017 
172522 :173116 172522 
010702 3173120 010702 MOV PC, Re 
000555 :173122 GudSss BR TAPES 
172524 3173124 172524 -WORD MWC 
06 17326 960003 “WORD TMREAD ;TMI1 READ COMMAND 
060011 :173130 O60011 “WORD «oo TMFWRD «3 TMLI FORWARD RECORD COM 
909200 3173132 000200 “WORD 200 : DONE MASK 
102000 3173134 100000 “WORD 100000 ;ERROR MASK 

“THIS IS THE STARTING RODRESS FOR RF11 CONTROLLE 
dio703 -173136 O10703 RFII: MOV PC, ;SAVE ERROR RETRY ADDRES 
010702 :173140 010702 MOV PC’ Re T POINTER TO PQRAMETE 
OOOSI6 :173142 900516 BR OTHERA TO COMMON SERVICE RO 

; ASSUME inor's 
{77462 3173144 177462 .WORD RFWC DEVICE WORD COUNT REGIS 
go0005 5173146 op000s “WORD RFREAD ;READ COMMAND 

: “THIS IS THE STARTING ADDRESS FOR RH/TULG/TMO2 
610703 :179150 410703 TUL6: MOV PC,R3 __;SAVE ERROR RETRY ADDRES 
012700 :173152 612700 MOV AvOce, RO:GET CONTROL STATUS WORD 
172440 3173154 172440 
012710 3173156 012710 TULGRE: MOV #RHPRST, (RO);REWIND TAPE CLEAR E 
p00021 :173160 o0d0e2! 
012760 3173162 012760 MOV STUMODE , 32(RO);SET 800 SPI NORMA 
901300 :173164 001300 

C32 :173166 000032 
012760 3173170 012760 MOV #-1,6(R0);LOAD FRAME COUNT 

2173172 177777 
:173174 000006 

012710 :173176 012710 MOV STUSPAC, (RO) ;SPACE FORWARD 
000031 :173200 000031 
105760 :173202 105760 1S: TSTB =: 12( RO) 
000012 3173204 00012 
100375 :173206 100375 SPL 1S KEEP LOOPING 

33 5173210 000433 BR RHCOMN 

: “THIS IS THE STARTING AODRESS FOR RC11 CONTROLLE 
610703 ;173212 610703 RCL1: MOV PC,R2 
010702 :173214 010702 MOV PC’R? sASSUME UNIT 0 
000470 3173216 vats BR OTHE RA 
177450 3173220 177450 “WORD 
apo00s ;1732e2 do000s “WORD BER AD 

: THis. IS THE AUTO LOAD VECTOR 
{73000 ;173224 17300 -WORD = RHREA 
000340 : noesNg [WORD 340 

STHIS IS THE STARTING ADDRESS FOR RHI1 DEVICE CO 
;NOTE: IF TMQ2/TUIG SHOULD BE SELECTED. THE VAL 
IN CONSOL SWITCH REGISTER IS THE POSITIO 

SEQ 0021 
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65 ; THE RH11 PNSTERD THE ttt 
: HE SLAVE UNIT TU16 TEL 

S67 o022e90 do0405 ; 173230 ic 0040S RH11A: BR is ENTRY TQ SELECT UNIT 0 

ae Aiseas P1S7O9 e1paeas T1079 AMIS: Boy, BASE, anbeieas Os LOO OnIT a {NG 
572 OOee42 OO0401 3173042 400401 BR 2$ 
573 992044 910703 :173244 010703 1S: MOV PCR 
S74 O02246 012700 3173246 O12e700 2s: MOV #RHCSA, RO 
575 O0c2S0 176300 :173250 176300 
576 O02e52 032760 :1732S2 032760 RPCOMN: BIT STUTAPE, 26(RO); TAPE UNIT? 
S77 COees4 O49090 :173254 040000 
578 002256 000026 :173256 o00026 
579 O02260 001336 3173260 001336 BNE TUIBRE :YES. GO TO TAPE LOGIC 
580 OOe262 012710 3173262 912710 MOV #RHPRST, (RO); RESET DRIVE 
581 002264 000021 :173264 O00021 
S82 OO0eebb O1e760 :173266 012760 MOV #14000, 32(RO);SET 16 BIT FORMAT 
683 002270 014000 :173270 014000 
Egy 002272 000032 :173272 000032 
Ses 002274 012710 3173274 012710 MOV @DRCLR, (RO);CLEAR DRIVE ERROR 
Se 002276 090011 :173276 900011 
87 : - (GENERATED IF RSO3/04 
S88 002300 605720 ;173300 005720 RHCOMN: TST {RO)+  ;:MOVE TO WORD COUNT ADDR 
589 o0e302 910037 :173302 010037 MOV RO,@82 :FAKE CALLING SEQUENCE 
€99 902394 o00002 :173304 of0td2 
S91 002306 012737 :173396 012737 MOV SRHREAD, 384 
592 900310 90007! :173310 OC0O71 
S93 O0e3i2 OoC004 :173312 coon04 
594 000314 ocsode 5173314 905902 CLR Re -FOR FLAG AND POINTER TO 
58S 002316 000430 :173316 000430 BR OTHERA 
S96 : -DSABL LSB 

598 : “THIS IS THE ASTARTING RODRESS FOR RH11/RPO4 DISK 
599 02320 foo4os ;173320 oOO40S RHRFA: &8R -ENTRY FOR SELECT UNIT O 
b0C 002322 010703 :173322 010703 RHRPB: MOV be R3 _ : ENTRY TO SELECT ALL UNI 
601 002324 113737 :173324 113737 Move  gaCSW, J#RPCSA+10;LOAD UNIT & INS 

31733 
604 002332 O00401 3173332 OO0401 BR 2s 
60S 002334 010703 3173334 010703 18: MOV —s- PC. RB 
605 002336 012700 3173326 017709 es: MOV #RPCSA, RO 
607 002340 176700 }i7ssvu 176700 
B08 002342 000743 5173342 000743 BR RPCOMN 

61C “ENTRY TO BRANCH TO THE PC SELECTED BY CONSOL SW 
611 002344 613707 ;173344 013707 CSRGO: MOV aeCSu, PC 
bis of2346 177570 ;173346 177570 

bis 3 , 
616 : ‘THIS TS_THE STARTING ADDRESS FOR RP11 CONTROLLE 
617 902350 09405 ;173350 00405 RPLIA: BR 1§ ;ENTRY TO SELECT UNIT O 
618 O02352 010703 ;173352 010703 APIIB: MOV pe, R3 ENTRY TO SELECT ALL UNI 
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619 02354 113705 :173354 113705 MOVB  aaCSW,RS 
620 002356 177570 3173356 177570 
621 002360 000305 :173360 090305 SWAB RS ;GET UNIT # INTO HIGH BY 
B22 O023%62 00402 3173362 00402 BR 3$ 
623 002364 6.10703 :173364 010703 1s PC,R3 
624 002366 005005 :173366 005005 CLR R 
625 902370 010702 :173370 Ol0702 3s MOV PC Re 
626 O02e372 O00403 :173372 O00403 BR OTHER 
be? 0020374 176716 3173374 176716 WORD 
bee 002376 0900S :173376 000005 WORD  RFREAD 

630 902400 doso0s ;173400 OTHERA: CLR RS -SET TO UNIT 0 
631 O0e%02 019009 :173402 O10200 OTHER: MOV R2,.RO ;RO POINT AT WORD COUNT 
632 000404 005720 3173404 005720 TST (RO)+ — :POINT TO PARAMETER LIST 
633 OCe406 012001 :173406 012001 MOV (RO)+,R1:MOVE WORD COUNT ADDRESS 
634 O0C410 12711 $173410 912711 MOV #-256.%2,(R1);LOAD WORD COUNT 
635 O0e4i2 | “1739412 177000 
636 OO02414 O5190S 3173414 051005 BIS (RO), RS ;COMBINE UNIT # WITH COM 
637 9920416 O10S41 3173416 O10S41 MOV RS.-tR1):LOAD READ COMMAND 
638 002420 032711 :173420 032711 BIT #100200, (Ri);CHECK FOR ERROR AND 
639 OOe422 100200 3173422 100200 
640 O0e424 001775 2173424 001775 BEQ _ sWAIT UNTIL COMPLETE 
641 O0e426 100012 :173426 100012 BPL 1$ “NO ERROR 
642 002430 005702 :173430 005702 TST Re iMAS IT CALLED BY MASS B 
643 0020432 001024 173432 001024 BNE AGAIN :=NO, ERROR 
644 002434 032761 3173434 032761 BIT #TUTAPE, seta, “IS TUL6? 

647 O0e%4e 001420 173442 001420 BEG AGAIN ; ERROR 
648 OO2444 Oee7bl 5173444 Oee7bl CMP sFCE, kD; ;ARE WE READ A SHORT 

£51 O02e4S2 OO1014 :173452 OO101Y BNE AGAIN i SOME OTHER ERROR 
bbe ofe4S4 005007 ;1734S4 005007 18: CLR PC -0.K 

654 : “THIS IS THE TAPE DEVICE SERVICE ROUTINE 
655 o0e4%56 010200 ;173456 619200 TAPES: MOV 2,.RO  ;GET THE ADDRESS OF THE 
B56 O0c460 005720 3173460 005720 TST Feave ;STEP TO LAST COMMAND 
E57 O0e%462 O12001 :1734be ree MOV (RO)+,R1:GET THE WORD COUNT ADDR 
658 OOese4 095311 :173464 005311 DEC (R1) “SET UP TO ADVANCE 1 REC 
6539 O52466 005720 :173466 005720 TST (RO)+  :MOVE RO TO FIRST CONTAN 
669 902470 012041 3173470 012041 MOV (ROJ+,-(R1)-LOAD CCAMAND REG. 
661 0020472 031011 :173472 031011 BIT (RO), (R1); DONE? 
662 O0e474 001776 :173474 001776 BEQ 2 “NO. KEEP LOOPING 
663 O02476 O0S720 :173476 005720 TST (RO)+  :YES. CHE Ck FOR ERROR 
664 902500 031041 :173500 031041 BIT (RO), -(RL)-ANY ERROR? 
665 002502 001736 :173502 001736 BEG OTHERA ;NO ERROF- TRY TO READ 
bbb 002504 OO000S :173504 OO000S AGAIN: RESET 

b68 002506 00113 ;173506 000113 JMP (R3) ERROR RETURN 

£70 “THIS IS THE STARTING ADDRESS FOR PC11 PAPER TAP 
671 902519 O1e704 :173510 012704 “KL11: MOV WKLCS,R4; OBTAIN CONTROL REG. 
672 O0e5i2 177560 :1735le 177560 
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673 002514 

678 002516 
673 002517 
680 002520 
681 O9eSe21 
682 O02See 
683 902523 

726 002640 
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000443 3173514 O00443 BR 

. ;CASSETTE TAPE DEVICE COMMAND TABLE 
240 TABLE: .BYTE 240 "BYTE 240 ;173516 

BYTE 037 ;173517 037 
BYTE O15 ;173520 O15 
BYT 095 ; 1735e1 00S 

-BYTE Qe4 3173522 Oe4 
-BYTE 224 ; 173623 224 

booyoy 3173524 00404 ~cBOOTA 
113704 * 173526 113704 CBOOTB: MOVB 

900304 $173632 000304 SMAB 
p00401 $173534 OOO4O! BR 
oosoo4 173636 05004 18: CLR 
012700 :173540 012700 RESETX: MOV 

Go000S :173544 OO00O0S RESTRT: RESET 
Q10410 ;173546 910410 MOV 
012701 ;173550 012701 MOV 
173516 3173552 173516 
O1270e 3173554 012702 MOV 
000375 ;173556 000375 
112103 3173560 112103 MOVB 
112110 ;173562 112110 LOOP1: MOVB 
100407 ;173564 100407 BMI 
130310 ;173566 130310 LOOPe: BITB 
001776 ;173570 001776 BEQ 
10S20e ;173572 10S20e INCB 
100772 3173574 100772 BMI 
11601le 5173576 11601e MOVB 
090002 ;173600 900002 
000771 ;17360e 0771 BR 
005710 ;173604 005710 DONE: TST 
100756 ;173606 100756 BMI 
g0S00e ;173610 o0sa0e CLR 
1eC31e 3 17361¢ 120312 CMPB 

B 
0001 1e 173616 000112 ERROR: JMP 

$12704 ;173620 bie704 PCLI: MOV 

000005 :173624 OO000S CKDEV: RESET 
012701 5173626 012701 MOV 
{60000 ;173630 160000 
012702 ;173632 Ol270e MOV 
000006 ;173634 000006 
Ole7le 3173636 Ole7le MOV 
000340 5173640 000340 

CKDEV ;AND TRANSFER TO READER 

;COMPARE WORD NOT A COMM 
-BYTE 937 : TLBS+RWD+G0 
-<BYTE 15 ; SPACE FORWARD BLOCK+GO 
-BYTE § READ 
~-BYTE 24 ‘READ +ILBS 
-BYTE 224 ;READ+ILBS+END FLAG 

-THIS IS THE TEER ING ADRESS FOR tECy CASSETTE D 
ELECT UNIT O 

asCS, RY: SELECT UNITS 

RY 
RESETX 

sTACS,RO;GET CONTROL REG. 

RY Rg) 
#TABLE, RI 

#375,R2 ;LOAD TRANSFER COUNTER 

(R1)+,R3:LOAD COMPARATOR 
(RL), (RO) ;LORD COMMALID 
) 
R3, (RO) ;COMMAND COMPLETE? 
LobP2 :NO. WAIT 
Ro j INCREMENT ADDRESS CTR. 
LOOP! GET COMMAND 
2(RO), rit F stone DATA 

LooPe sGET ny Eonar BYTE 

RESTRT ives RETRY 
Ro “CLEAR COMPARE ADDRESS 
R3,(R2) ;IT MUST BE 240 

(Re) 

“SELECT UNIT 

“THIS IS THE STARTING ADDRESS FoR THE PC11 CONTR 
#PCCS,R 

#160000,R1;SET UP MEMORY TEST LI 

#6,82 ;SET UP POINTER TO TIMEO 

#340, (R2);SET UP VECTOR TO RETUR 

SEQ 0024 
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010742 
Ol2706 ; 

3173642 

73774 
"517376 

N02 
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000000 
ooc0c0 

000000 

MOV ~(R2);SAVE PC 
MOV Ae, SP :LOAD UP STACK POINTER 

MOV 
BIC 

R4,-(R1); LOOK FOR ENO OF MEMORY 
SP\/R1  : THEN DROP TO XX7Se 

MOV R1'(R1) ;AND STORE IN ITSELF 
LOOP: MOV ),Re 

(RY) ;START DEVICE INC 
RDRWAT: TSTB (R4) ;WAIT 

BPL - RORWAT 
MOVB -2(R4), (R2);SAVE THE DATA 

INC (RL) 
CMPB oR, #375 
BNE LOOP —; NO 
INCB = (RE)+ =: YES 
IMP -(R2) 

;THIS AREA IS UNUSED 
:THIS AREA IS UNUSED 
‘THIS AREA IS UNUSED 
:THIS AREA IS UNUSED 
ZTHIS AREA IS UNUSED 
“THIS AREA IS UNUSED 
STHIS AREA IS UNUSED 
‘THIS AREA 1S UNUSED 
‘THIS AREA IS UNUSED 
‘THIS AREA IS UNUSED 
‘THIS AREA IS UNUSED 
!THIS AREA IS UNUSED 
STHIS AREA IS UNUSED 
STHIS AREA IS UNUSED 
STHIS AREA IS UNUSED 
STHIS AREA IS UNUSED 
‘THIS AREA IS UNUSED 
!THIS AREA IS UNUSED 
‘THIS AREA IS UNUSED 
!THIS AREA IS UNUSED 
:THTS AREA IS UNUSED 
‘TH § AREA 1S UNUSED 
“THIS AREA IS UNUSED 
:THIS. AREA IS UNUSED 
‘THIS AREA IS UNUSED 
‘THIS AREA IS UNUSED 
‘THIS AREA I$ UNUSED 
!THIS AREA IS UNUSED 

STHIS AREA IS UNUSED 

SEG COeS 
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MAP. YC: 

BO3 

; THE FOLLOWING 1900 LOCATIONS ARE 
A REPRODUCTION OF THE ROM PROGRAM 
FOR THE BNB73YC. THE FIRST 49C LOCATIONS 
SARE AN EXACT COPY OF THE BM873YA. THE 
REMAINING 4 400 LOCATIONS ARE 
THE DDCMP BOOTSTRAP ROM PROGRAM. 
iT IS HERE FOR COMPARISON 10 
;ACTUAL ROM_AND FOR REFERENCE. 
2173005 .=173000 

910702 13 30be 0. 07Ce 

17g OO0SGS 

910702 ;173010 010702 
OCO4ED §=;17301e 0004 
177406) | 5173014 177496 
000005 ;173016 0000S 

013797 :173020 013707 
177570 173022 177570 
“NOTE 773024 AND 773224 

173000 ;1730e4 173000 
000340 5173026 000340 

01070e 3 173030 010792 
OO04CG 5173032 OCO4eE 
177344 Ree 177344 
004003 ;173036 004003 
190000 3173049 loccoc 
024900 3173042 024900 

sSTARTING ADORESS FOR BOOTSTRAP 
sTHIS LOADER IS DESIGNED FOR THE RESTART MODULE M873. 
:I7 FUNCTIONALLY REPLACES THE FOLLOWING ROMS: 
M792-YA - PAPER TAPE BOOTSTRAP FOR PC11,KLI1 
:MRII-DB BULK STORAGE BOOTSTRAP ROM 
i"792-YH TALL CASSETTE BOO"STRAP ROM 
RC: x0 -REGISTER DEFINITIONS 

R2= x2 
R3= 3 
RY= x4 
RS= AS) 
ae xb 

= 177570 :PROCESSOR SWITCH REGISTER 

STARTING LOCATION FOR RFI1 DISK 
AFit: MOV PC. Re SET POINTER TO PARAMETER LISTS 

BR OTHER RANSFER TO SERVICE ROUTINE 
-WORD 177462 tAEVICE WORD COUNT ADDRESS 

oS “GEVICE READ INSTRUCTION 

‘THIS IS wie pa aRTING LOCATION FOR THE RK11 CONTROLLER 
RKIi: SE POINTER TO PARAMETER LIST 

oTHeR’ “TRANSFER TO SERVICE ROUTINE 
PHORD 177406 DEVICE WORD COUNT REGISTER 
-WORD 5 DEVICE READ INSTRUCTION 

THIS IS_A SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS 
“CONTAINED IN THE SWITCH REGISTER. 
TRANSR: MOV J8SR, PC ;GO0 TO INDICATED LOCATION 

ARE DEPENDENT ON OFFSET IN CIOCES FOR LINE 1 

-THIS 1S THE “OER UP VECTOR REQUIRED FOR DEVICE AND 
POWER: ~ .WORD RFII -ADORESS OF FIRST LOCATION IN ROM 

-WORD 340 “PROCESSOR STATUS LEVEL 7 

"THIS IS wate STARTING ADDRESS FOR TC11 (DECTAPE) CONTROLLER. 
tCli: ¥ PCR -SET UP POINTER TO PARAMETER LIST 

Be TAP Beem :AND TRANSFER TO FIRST S0UTINE 
,WORD 177344 § :DEVICE WORD COUNT ADORESS 
"WORD 4003 “FING PREVIOUS BLOCK COMMAND 
“WORD 190000 § :USED AS DONE INDICATOR 
/WORD 24090 “USED AS ERROR INDICATOR/TEST FLAG 
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OOO44S :173044 CO044s BR OTHERX -THEN TRANSFER TO NEXT ROUTINE 
ocaoes )§=:173046 000005 SWORD S DEVICE READ COMMAND 

‘THIS IS THE START LOCATION FOR TM11 MAGTAPE CONTROLLER 
010702 :173050 010702 fmil: “MOV PC.R2 “SET POINTER TO PARAMETER LIS! 
COO416 :1730S2 OO0416 BR TAPES "AND TRANSFER TO FIRST ROUTI 
172524 3173054 172524 -WORD 172524  :DEVICE BYTE/RECORD COUNT REGISTER 
060017 :173056 960017 “WORD 60017 :GEVICE REWINC COMMAND 

: 173060 900200 .WORD 200 “DEVICE DONE FLAG 
100000 :17306e 10C0d0 “WORD 190000 ; DEVICE ERROR FLAG BIT 
000413 3173064 090413 BR TAPESX THEN TRANSFER TO NEXT SERVICE RTN 
060011 3173066 069011 “WORD 60011 “DEVICE FORWARD SPACE COMMAND 
oose00 ©«:173070 099200 “WORD 200 -SANE AS ABOVE 
100090 :173072 100900 “WORD 100000  ;SAME AS ABOVE 
000431 :173974 900431 BR OTHERX - THEN TRANSFER TO READ/TRANSFER ROUTINE 

0003 :173076 060003 -WORD 69093 “DEVICE READ COMMAND 

"THIS IS THE START LOCATION FOR THE RP11 CONTROLLER 
010702 ;173100 010702 RPI1: MOV PC.Re ;SET POINTER 70 PARAMETER LIST 

173102 ooc4e4 BR OTHER : TRANSFER TO TRANSFER ROUTINE 
176716 173104 176716 -WORD 176716 :DEVICE WORD COUNT REGISTER 

173106 Oococas ~WORD S “DEVICE READ COMMAND 

“THIS IS THE TAPE DEVICE SERVICE ROUTINE. 
010200 :173210 o1dcoo tAPES: MOV FP2e.RO :GET ADDRESS OF PARAMETER LIST 
G0S7e0 3173112 005720 TST (RO)+ ‘SKIP TWO WORDS FIRST TIME 
Q0000S :173114 GO000S ‘TAPESX: RESET ‘RESET ALL DEVICES 
005720 :173116 005720 TS7 (RO)+ :SKIP OVER BRGNCH INSTRUCTION 
016201 :173120 01620! MOV 2(R2),R1 THEN GET DEVICE WORD/BYTE COUNT ADDRES 
oocod2 :173122 oooda2 
005311 3173124 00S311 DEC aR! sAND SET T0 -1 
O12041 3173126 012041 MOV (80)+,-(R1) :AND THEN ISSUE COMMAND TO DEVICE 
O31011 3173130 O31/011 TAPWAT: SIT ORO, aR! WAIT FOR DEVICE COMPLETION 
001776 i 1731 ze 001776 BEQ TAPRAT *BY HANGING IN LOOP 
0CS720 3173134 905720 TST (RO)+ AND THEN SKIP DONE FLAG 
032041 :173136 032041 BIT (RO)+,-(R1) ; THEN TEST FOR ERROR 
001063 3173140 001063 BNE ERROR’ - THERE IS ONE 
OO0110 3173142 OOC110 RETURN: JMP ORO AND TRANSFER TO FOLLOWING INSTRUCTION 

“THIS IS THE oe ARTING ADDRESS FOR RC11 DISK CONTROLLERS 
010702 ;173144 O107C2 RC1I: MOV PC “SET UP POINTER TO PARAMETER LIST 
O00402 3173146 OOO4Ce BR orren® ‘TRANSFER TO SERVICE RTN 
177450 $173150 177450 “WORD 177450 = :DEVICE WORD COUNT REGISTER 
o00005 :173152 oo00c0s “WORD 5 “DEVICE READ INSTRUCTION 

"THIS ROUTINE PERF ORNS THE ACTUAL TRANSFER TO MEMORY OF DATA 
010200 ;173154 010260 OTHER: MOV Re.R -SET POINTER TO LIST IN RO 
005720 3173156 720 TST Ceays “SKIP TWO WORDS FIRST TIME. 
005720 :173160 005720 OTHERX: 131 (RO)+ :SKIP PAST BR INSTRUCTION 

°173162 OCO00S RESET “REST THE WORLD 
016201 i 173164 016201 MOV 2(R2).R1  ;OBTAIN DEVICE WORD COUNT ADDRESS 
nondde :173166 900002 
O1e711 5173170 O1e7i1 MOV #-1600,8R1 ;T7HEN OSTAIN LARGE WORD COUNT 
177900 3173172 177000 
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Ol1041 «=3173174 O11041 
105711 3173176 106711 
100376 ;173200 100376 
005711 ;1732G¢ 005711 
100441 3173204 100441 

;173e06 005007 

012704 ;173210 012704 
177560 «=;17321e 177560 
OOO4YO 3173214 BOO4HO 

017640 == 173216 240 
+ 173217 037 

DOA415 ;173220 O15 
:173ee21 005 

112024 3173222 O24 
17322 e4 : 3 2 

-NOTE 773024 AND 773224 

173000 =; 173224 
000340 :1732c6 

000112 173310 

DO3 
1-OCT-75 09:30 PAGE 20 

ERROR POINTER TABLE 

173900 
000340 
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000112 

MOV @RO,-(R1)  ;AND PUT COMMAND TO DEVICE 
OTHWAT: YSTB aR "WAIT FOR DONE FLAG 

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

THIS IS THE STARTING ADDRESS FOR THE PC11 PAPER TAPE CONTROLLER 
KLi1: MOV #177560,R4 ;OBTAIN DEVICE ADDRESS 

BR CKDEV ;AND TRANSFER TO READER SERVICE ROUTINE 

atte TS THE CASSETTE DEVICE COMMAND TABLE 
TABLE: .BYTE 240 ;COMPRRE WORD NOT 8 COMMAND 

“BYTE 37 : TLBS+RWO+GO 
-BYTE 15 “SPACE FORWARD BLOCK+GO 
“BYTE 5 > READ+GO 
“BYTE 24 *READ+ILBS 
~BYTE 224 -READ+ILBS+END FLAG 

RRE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 

-THIS 1S @N ROD1TIONAL POWER VECTOR ADDRESS REQUIRED BY DEVICE 
POMER2: .WORD RFI -ADORESS OF BEGINNING OF BOOTSTRAP 

“WORD 340 PRIORITY LEVEL 7 

‘THIS IS THE STARTING AODRESS FOR THE CASSETTE DEVICE #0 
(g00T: “CLR R LOAD DEVICE NUMBER O IN 
RESTX: MOV 1177500, RO :GET DEVICE ADDTESS 

RESTRT: RESET -ISSUE RESET INSTRUCTION 
MOV RY ORO ‘LOAD DEVICE WITH UNIT NUMBER 
MOV #TABLE,R1 GET FUNNY TABLE OF INSTRUCTIONS 

MOV #375,R2 AND LOAD UP TRANSFER COUNTER 

MOVB (R1)+,R3_ ; THE LOAD UP COMPARATOR 
LOOP!: MOVB (R1)+,aRO ;LOAD DEVICE REGISTER WITH COMMAND 

BMI DONE 
LOOP2: ITB RB aRO ;HAS COMMAND COMPLETED 

BEQ LOOP2 WAIT 
INCB Re iteN INCREMENT ADDRESS CTR 
BMT LOOP! ‘IF NEGATIVE. GET COMMAND 
MOVB 2(RO),@R2 ;AND STORE DATA AWAY 

BR LOOPe GO GET ANOTHER BYTE 
CONE: TST @RO i ANY DEVICE ERRORS 

BMI RESTRT RETRY 
CLR Re OEP ap COMPARE ADDRESS AND TRANSFER ADDRESS 
CMPB R3,aR2 iit MUST BE 240 
BNE .+0 THERE WAS AN ERROR 

ERROR: JMP @Re NORMAL CASSETTE ANC ERROR FOR BULK STORAGE 

THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER 

SEQ 0028 



MAR i975 
OZEMOF P11 

4 

P
R
E
B
R
 

eR 
I
S
A
S
 

SE
BS
 

MACY11 27(657) 
ERROR POINTER TABLE 

7173312 G12704 
; 77550 

31 
173376 000142 

PCII: 

CKDEV: 

LOOP: 

RORWAT : 

1-O0CT-75 09:30 PAGE 21 

MOV #177550,84 

RESET 
MOV #160000,R1 

MOV #6,Re 

MOV #340, aR2 

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

MOV RY, -(R1) 
BIC SP-R1 
MOV RI’ @R1 
MOV ari Re 
INC aR4 
TSTB aRY 
BPL RORMAT 
MOVE 2(R4),aR2 

INC OR1 
CMPB Re, 8375 

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

; THE FOLLOWING 400 LOCATIONS ARE 
:A_REPROCUCTION OF THE DOCMP BOOT- 
‘STRAP ROM. IT IS HERE FOR COM- 
;PARISON TO THE ACTUAL ROM AND 
“FOR REFERENCE. 
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COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., minions 01754 

E03 

;LORD DEVICE RODRESS 

pKITEL ALL DEVICE ACTI 
; THEN SET UP MEMORY TEST LIMITS 

080 SET UP POINTER TO TIMEOUT LOCATION 

;ANO SET UP VECTOR TO RETURN TO NEXT 

;SAVE T ME PC 
;AND LORD UP STACK POINTER 

;AND LOOK FOR END OF MEMORY 
XX77S2 THEN DROP TO 

SAND STORE IN ITSELF 
: THEN LORO ADDRESS FOR DATA INSERTION 

T DEVICE “AND STAR 
THEN WAIT FOR CHARACTER AVAILABLE 
HANGING THERE IF NECCESSARY 
STORE AWAY DATA BYTE 

;HAS BRANCH OFFSET BEEN STORED 

sYES, ALL DONE 
THEN TRANSFER TO RTN 

THIS SOFTWARE IS FURNISHED TQ PURCHASER UNDER 
LICENSE FOR USE ON A NGLE COMP ST 
CAN BE COPIED (WITH INCLUSION OF DE 
COPYRIGHT NOTICE) ONLY FOR USE IN ae SYSTEM 
EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING 
BY DEC. 

UTER R,gvoren AND 

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

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

VERSION (1 

STUART WECKER 01/22/75 

SEG 0029 



HEADER COUNT > OR = TO 10. 
ADDRESSES ARE 4 BY~ES-32 BITS-LOW BIT FIRST 
CRC2-THE L6-BIT CRC-16 COMPUTED ON THE DATA FIELD ONLY 

OPTION SWITCHES: 
DEVICE-DP11,0U11,DL11 
CRC-KG11,SCRC 
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: REGISTER DEFINITIONS 

; ooo000 RO=x0 “BLOCK LOAD ADDR 
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991 . 
992 : DIGITAL EQUIPMENT CORPORATION 
993 COMPUTER NETWORK FACILITIES ] 
23: ; DOWN-LINE LORDING PROGRAM 

996 : THIS PROGRAM LORDS COMPUTER MEMORY FROM DATA SENT OVER 
997 A DATA COMMUNICATIONS LINK. IT SENDS AND RECEIVES 
998 : MESSAGES IN DDOCMP BOOT FORMAT. THE PRIMARY SOOT ONLY 
99q : LOADS A SINGLE BLOCK. THE SECONDARY BOOT, WHICH 

1900 : THEN REQUESTS AND LOADS THE DESIRED PROGRAM. 

100¢ CURRENT VERSION DDCMP: 3.0 - MAY 7,1974 
4 ’ 
2904 THE BOOTSTRAP MESSAGES ARE OF THE FORM: 

1008 : SYN, SYN, OLE, CNT,F,S,FILL, FILL, ADOR,CRC1,DATA, CRC2 

1008 : ALL ITEMS ARE 9-BITS LONG UNLESS OTHERWISE SPECIFIED 

1 1010 } SYN-THE SYNC CHARACTER-SYNC-226 GSYNC-377 
1011 : DLE-THE BOOT HEALER CHARACTER-OCTAL c2c 
10le : CNT-THE 14-BIT COUNT FIELD-LENGTH OF DATA FIELC 
1013 : F-THE FINAL BIT-LINK CONTROL 
1014 : S-THE SELECT BIT-LINK CONTROL 
1015 : FILL-A FILL CHARACTER-OCTAL O00 
1016 ADOR-THE STATION ADOR-FOR PT. TO PT.=1 
i0!? . CRC1-THE 16-BIT CRC-16 COMPUTED ON DLE THROUGH ADDR 

i! 1018 } DATA-THE BOOT CATA AS FOLLOWS: 
1919 : CODE, INFO 
1020 : ONLY THE FOLLOWING CODES ARE USED BY THE 
1021 : PRIMARY BOOT 

1 1022 : CODE=10 REQUEST SECONDARY PROGRAM 
1023 : INFOSDEVICE TYPE,STATION ADDRESS 
1024 : DEVICE TYPE-DP=0' Du=2, OL=4,Dd=6 
1025 : STATION ADDRESS=! 
1926 : CODE=0 PROGRAM LOAD WITH TRENSEER ADDRESS 
1027 : INFO=BLKNO, BLK LDADDR, IMAGE DATA, TRANS ADDR 

} 1028 : BLKNO=0 
182g : BLOCK LOADDR=6 
1 TRANS ADOR=6 
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ERROR POINTER TABLE 

009091 
003002 

Oo
 

oO
o fo ia
’)
 

o
 

000400 

173400 
173400 Qi2700 012700 

OCSCOO ;173402 005000 
009005 ;173404 00005 
012796 3173406 012706 
017776 «3173410 017776 

010792 ;17341e 01070e 
2e70e §=3173414 062702 

000360 ;173416 900360 
012703 ;173420 012703 
o60006 ;1734ee 000006 
005013 ;1r34e4 005013 
010243 ;173426 010243 
160313 ;173430 160313 
005, 3179432 005303 
012701 5173434 012701 
160010 3173436 160010 
00571: ;173440 005711 
111204 3173442 111204 
060401 3173444 O60401 
o0S201 3173446 065201 
040401 ;1734S0 04040! 
005703 ;1734Se 005793 
091371 173454 001371 
005700 ;173456 005700 

1-OCT-75 09:30 PAGE 23 
G03 

Ri=X] -DEVICE CSR RODRESS 
Re=K2 “CRC CALC TEMP 
R3=%3 : SOFTWARE CRC 
RG=%4 ‘BLOCK CHAR COUNT 
RS=%S “CRC CALC TEMP 
SP=4b “STACK ACDR 
PC=x7 “LOCATION COUNTER 

: LITERALS 

$STADR=1 -STATION ADDR 
$SWR=177S70 : SMITCH REGISTER ADOR 
SSYN=2ck *SYNC_CHARACTE 
SDLE=220 -DDCMP DLE KHERACTER 
SSTRIP=400 
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w
e
 THE STACK IS USED AS FOLLOMS: 

STACK-2:FOR JSR TO GET ROUTINE 
STOCK-4: TEMP FOR CRC CALCULATION 

START OF BOOT PROGRAM 

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

I.E. #0-0,#1-10, 82-20 

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

RESET iRESET SYS MEM MGT, ETC... 
MOV 817776, SP T 4x-e2 

DEVLOP: 

FIND THE DU-11 IN THE FLOATING ADDRESS SPACE 

MOV PC. R2 - CURREN 
ADD SDEVTAB-. ,R2 tBEVIEE. TABLE RODR 

MOV #6, R3 TRAP PS ADOR 

CLR (R3) “CLEAR NEW PS 
MOV R2, -(R3) “TABLE ADDR TO LOC 4 
SUB R3, (R3) -SUB TO TRAP RTN 
DEC R2’ “LEAVE CNT 3 FOR LOOP 
MOV #160010,R1 “START SEARCH ADDR 

TST (RL) -IS DEVICE THERE 
MOVE (Re) RY “DEVICE INCREMENT TO R3 
AnD RY RI ‘UPDATE TO NEXT DEVICE 
INC RI’ “INCREMENT MODULO 
BIC RY, RL “CLEAR EXCESS 
TST R3 “TEST FOR DONE 
BNE DEVLOP “NOT YET 
TST RO -TEST SWITCH REG USE 
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MACY11 27(657)_ 1-OCT-75 09:30 PAGE 24 SEG 0032 
ERROR POINTER TABLE 

001002 ;173460 001092 BNE SNDREQ ;NO SWITCH REG 
063701 3173462 063701 ADD oaSSWR,R1 ;AOD SWR VALUE 
177570 3173464 177570 

SET UP DEVICE FOR OUTPUT 

SNDREQ: : 173466 
o1e71h Betis o1e711 MOV #6, (R1) -DATA TERM RDY AND REG TO SEND 
qogeds :173470 codcte 
012761 3173472 012761 MOV $36000+SSYN,2(R1) ;SET SYNC REGISTER 
036226 3173474 036226 
oo00d2 :173476 oocdde 
032711 :173500 032711 13: BIT #20000, (RL) TEST CLEAR TO SEND 
02000 3173502 o2d000 
001775 3173504 001775 BEG L3 -NOT YET 
C2212] +:173506 022121 CMP (R14, (RL)+ -MOVE PTR TO XMIT TSR 
0S2711 173510 OSe711 BIS #20, (R1) “TURN SEND ON 
oodo26 ;173512 o0d0ed 

; SEND SECONDARY PGM REQUEST MESSAGE 

010700 ;173514 010700 MOV PC.RO “CURRENT PC 
062709 +:173516 062700 ADD SROMSG-. ,RO REQUEST MSG ADDR 
000230 :173520 ofde30 
012704 3173522 012704 MOV #ROMSGE-ROMSG,RY ; COUNT 
000026 :173524 o90026 
112061 :173526 112061 L4: MOVE (RO) +, 2(R1) -CHAR TO XMIT REGISTER 
snden2 :173530 o00002 
105711 3173532 105711 LS: TSTB —s- (R21) -DONE YET ? 
100376 :173534 100376 BPL LS = NO 
005304 ;173536 005304 DEC RY *DECREMENT COUNT 
901372 :173540 001372 BNE L4 ONCE MORE 
O42711 3173542 O4e711 BIC #20, (R1) DROP SEND 
osd02e0 3173544 cod029 
O24141 3173546 C2414! CNP -(R1),-(RL) “RESET PTR TO RCV CSR 

: GET SECONDARY PROGRAM 

- 173550 SETPGM: 
042731 15 3ee0 O4e711 BIC #20, (R1) CLEAR SEARCH SYNC 
ocg020 :1735S2 ocoo20 
O12711 3173554 Ole711 MOV #422, (R1) -SET FOR CLEAR AND STRIP SYNC 
oocw22 :1735S6 ood422 
o0so03 ;173560 005003 CLR ad CLEAR CRC VALUE 

: GET MESSAGE HEADER AND CHECK IT 

012700 ;173562 012700 MOV #1,RO0 sLOAD HDR AT LOC. | 
000901 3173564 000001 
012704 173566 012704 MO’ #8. ,R4 :BLOCK COUNT 
000010 :173570 codolo 
004767 i 17367 004767 JSR PC, GET -GET HEADER 
Q0O0060 ;173574 000060 
095703 173876 005703 TST R3 ;CHECK HEADER CRC 
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MACY11 27(657)__1-OCT-75 
ERROR POINTER TABLE 

00!363 ;173600 001363 
12372? 3173602 123727 
000006 :173604 O00nds 
009001 ;173606 O0000i 
001357 ;173610 001357 
123727 i? ble 123727 
000001 14 000001 
090220 i pae le 000220 
001322 ;173620 001322 

013704 ;173622 013704 
oogod2 ;173624 oocode 
042704 3173626 042704 
140000 ;173630 140000 
122424 5173632 122424 
005000 :173634 coSoo0 

;173635 004767 
000014 ;173640 GOOOL4 
005703 ;173642 005703 
001310 ;173644 001310 
105713 ;173646 105713 
OC1306 3173650 091306 
006137 :173652 900137 
OC0G06 ;173654 000006 

103 
09:30 PAGE eS 

BNE GETPGM 
CMPB a#6, s$STAOR 

BNE GETPGM 
CMPB a1, sSOLE 

BNE SNDREQ 

GET DATA BLOCK 

MOV d#2,R4 

BIC #140000,R4 

CMPB (R4Y)+, (R4)+ 
CLR RO 
JSR PC,GET1 

TST R3 
BNE SNOREG 
TSTB (R3) 
BNE SNDREQ 
JMP oa6 

;NO_GOOO 
;CHECK FOR MY ADDR 

;NOT MINE 
31S THIS A DLE MSG 

;NO, ASK FOR ONE 

;DATA FIELD LENGTH 

;MASK OFF S,F BITS 

;ADD 2 FOR CRC 
LOAD INTO LOCATION 0 
‘GET DATA BLOCK 

;CHECK DATA FIELD CRC 
:NO_GOOD 
CHECK CODE IN LOC 0 
;NOT PROGRAM LORD 
TRANSFER TO SECONDARY PGM 

GET A BLOCK AND COMPUTE CRC 

; 173656 bet: 
- 173656 GETI: 

105711 3173656 105711 
100376 ;173660 100376 
042711 3173662 42711 
G00400 ;173664 090400 
116110 3173666 116110 
oo0te2 ;173670 o0d0de 

TSTB (RL) 
GET 

BIC aSSTRIP, (RL) 

MOVB —- 2¢R1), CRO) 

CRC CALCULATION ROUTINE 

. 12000! POLY=120001 

012705 ;173672 012705 MOV #8. ,RS 
605910 +173674 000010 
112002 :173676 112902 MOVB  (RO)+,R2 
B00241 +:173700 000241 CRCLOP: CLC 

03 :173702 006003 ROR R3 
: 173704 103003 BCC L10 

006002 173766 on6002 ROR Re 
103003 ;173710 103003 BCC Lil 
000410 173712 900410 BR Lie 
006002 +:173714 006002 L10: ROP Re 
193006 :173715 103006 BCC Lie 
012746 3173720 012746 Lil: MOV sPOLY,-(SP) 

iTS DEVICE DONE YET 
;NOT_YET 
;NO STRIP SYNC 

;STORE IT 

:CRC~15 POLYNOMIAL 

;BYTE LENGTH 

i ETERR CARRY TO ADD TO CRC 

;SHIFT OLD PARTIAL 
:IF CLEAR CHECK CHAR 
;SHIFT CHARACTER 
sXOR POLY 
“NEXT BIT 
jSHIFT CHARACTER 

EXT BIT 
iPOCY TQ STACK 

SEQ 0033 
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DZBMDF .Pil ERROR POINTER TABLE 

1207 OC37e2 120001 ;1737ee e000) 
1208 093724 040316 ;1737e4 O40316 BIC R3, (SP) ;NOT PARTIAL AND POLY 
1209 903726 O4e703 51739726 042703 BIC sPOLY.R3 NOT POLY AND PARTIAL 
1e19 003730 120001 5173750 12000) 
l211 003732 052603 ;173732e 052603 BIS (SP)+,R3 ;POLY XOR PARTIAL 
lele 003734 005305 ;173734 00530S Lie: DEC RS “DECREMENT BIT COUNT 
1ei3 003736 0Ci360 ;173736 00:360 BNE CRCLOP SONCE MORE 
$214 003740 095304 ;173740 905304 DEC R4 “DECREMENT COUNT 
1215 O93742 SO13YS 3173742 001345 BNE GET ;ONCE MORE 
176 003744 000207 ;173744 000207 RTS PC ; RETURN 

1ei8 ; SECONDARY PROGRAM REQEST MSG 

1220 OO3746 113226 ;173746 113226 RGMSG: .BYTE  SSYN,SSYN, SSYN,SSYN 
le2l QO0375C li3seeb ;173750 113226 
le22 O037S2e OGeee0 ;1737Se Bede -BYTE SOLE,4,0,0,0,1 

le25 003760 OS00SS :173760 OSO0SS -BYTE 55,120 
1226 903762 O0:010 :173762 OO1010 “BYTE 10 iREQ SEC PGM CODE 
1027 “BYTE 2 “DEVICE CODE 
ieeB 003764 op0co! 173764 900001 “BYTE  §STADR STATION ADDR 
1229 : “BYTE o SPILL 
1230 003766 O30242 :173766 030242 “BYTE “FOR STADR=1 
1231 : NOTE: NOOEY CARD DEVTAB MUST BE IN AIS ORDER 
1232 : D0 NOT SEPARATE THEM 
1c33 ; 
1234 : EVEN 
1235 093770 122243 ;173770 122243 AODEV: CAPE (R2)+, -(R3) sINC PTR-DEC CNT 
1236 003772 oO00002 :173772 oOddce RTI ‘RETURN FROM TRAP 

1238 > 173774 ROMSGE: -END OF MSG-USE JUNK AS PADS 
1239 003774 007407 :173774 007407 DEVTAB: .BYTE 7 ‘DJ~1! 
1240 : “BYTE 17 *DH-11 
1241 003776 €ND.YC: 
1e42 003776 OC3407 ;173776 003497 BYTE 7? :DQ-11 
1243 : ‘BYTE 7 *DU-11 
1e44 : 174000 END: 
$245 ; 173400 END STARTI 
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DZBMOF P11 ERROR POINTER TABLE 

1246 OC4000 MAP.YD: 
1247 ;THE FOLLOWING IS A REPRODUCTION 
1248 OF THE ROM PROGRAM FOR 8M873Y0. 
1249 IT IS HERE FOR COMPARISON TO THE 
1250 :BCTAL ROM AND ro R FERENCE 
12S! (POP-11) 2S6& WORD BOOTSTRAP ROM VERSION 2(17) MACYI1 27(657) 18-DEC-74 11:59 PAGE 1 
1526 : BMB73- “WD. Pl} 

1254 ; THIS CODE IS TO SE BLASTED INTO PROMS ON THE BM873-YD BOARD. 
1255 . : WRITTEN BY DAVID M. ROSENBERG OCTOBER 1974 
128 ;REGISTER DEFINITIONS 

1258 ; 000000 RO0=%0 ;GENERAL PURPOSE REGISTER 0 
1259 ; 000001 R1=%1 GENERAL PURPOSE REGISTER 1 
1269 ; O00002 Re=%e :GENERAL PURPOSE REGISTER : 
1261 ; 000003 R3=%3 ‘GENERAL PURPOSE REGISTER 3 
tebe ; 000004 R4Y=%4 ; GENERAL PURPOSE REGISTER 4¥ 
1263 ; 0000S RS=xS SGENERAL PURPOSE REGISTER S 
1264 ; 990006 S$P=%S : STACK POINTER (REGISTER R6) 
iste ; 000007 PC=x7 :PROGRAM COUNTER (REGISTER R7) 

1267 
ie: ;SYMBOL DEFINITIONS 

1270 ; 177776 «= PS=177776 ;PROCESSOR STATUS REGISTER 
1271 ; 177570 |=SWR=177570 sFRONT PANEL pHITCH REGISTER 
1272 ; 000000 PRO=C#4O PRIORITY LEV 
1273 ; OOO04O = PRI=1#49 PRIORITY LEVEL 1 
le74 ; 000100 PRe=e#40 “PRIORITY LEVEL ; 
1275 ; Q00140 PR3=3#40 ;PRIORITY LEVEL 3 
1276 ; 090200 PRY=4#40 ;PRIORITY LEVEL 4 
1277 ; 000240 PRS=S#40 ;PRIORITY LEVEL S 
1278 ; 000300 PR=b#40 i PRIORITY LEVEL 6 
1279 ; Q00340 PR7=7#40 ;PRIORITY LEVEL 7 
1280 ; 000001 eiTo=000001 
1281 ; 00000e 8171=00000e 
1eBe ; 000004 BITe=000004 
1283 ; 000010 BIT3=000010 
1264 ; O00002¢0 81T4=000020 
1285 ; 000040 B17TS=000040 
1286 ; G00100 817T&=000100 
1287 ; 900209 B17T7=0C0200 
1288 ; 000400 8178=000400 
1289 : 001000 8179=001000 
1290 ; 002000 81710=002000 
1291 ; 004000 81711=004000 
1292 ; 010000 BIT1e=01C000 
1293 ; Oe0000 81T13=020090 
1294 ; 0409090 BIT14=040000 
1295 ; 100000 81715=190000 
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1297 ;BM873-YC - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYL1 27(657) 18-DEC-74 11:59 PAGE 3 
1633 ;BM873-YD.P11 BUTTON #1 - BOOTSTRAP USING THE POP-11 SWITCH REGISTER 

1300 
1301 ; 173000 ROMORG = 173000 :SET_ROM ORIGIN 70 773000 
138e ; 173000 . =ROMORG ;BMB73-YD OCCUPIES 773000-773777 

1304 O04000 033727 ;173000 933727 BUTONI: BIT asSWR, #BITO ;1S RIGHTMOST BIT ON? 
1305 O3400e 177570 ;i73002 177570 
1306 004004 000001 ;173004 O00001 
1307 004006 001010 ;173006 001010 BNE LOWBIT ;1F THE BIT IS ON, BRANCH 
1308 O04010 013797 :173010 013707 MOV aaSWR, PC : JUMP TO THE RODRESS IN THE SWITCH REGISTER 
1309 004912 177570 :173012 177570 
1319 sWITHOUT HAVING TOUCHED ANY OF RO - R& 

i312 004014 111704 3173014 111704 BUTON3: MOVB  (PC),RH :R4 = 1 INDICATES THAT BUTTON #3 WAS PRESSED 
1313 004016 005001 :173016 905001 CLR RI “SET UNIT NUMBER TO ZERO 
13149 004920 005005 :1730e0 005005 CLR RS “CLEAR "LOGICAL SWITCH REGISTER” 
1315 oo4de2 ood4e4 :173022 ocd4e4 BR TCBOOT *D0 A DEFAULT BOOT STRAP FROM CECTAPE 

1317 904024 173000 ;173024 173000 .WORD ROMORG, PR7 
1318 004026 000240 :173026 000340 

1320 004030 013701 ;173030 013701 LOWBIT: MOV JeSWR, RI ;R1 IS A COPY OF THE SWITCH REGISTER 
1321 GO4032 177570 3173032 177570 
1322 004034 106301 :173034 106301 ASLB sR -LEFT-ALIGN SPEED FIELD IN RIGHT BYTE 
1323 004036 12270! :173036 122701 CMPB =—s-8 16#20,R1 “IS THE SPEED 16 OR 17? 
1324 DOYO4O 900340 :173040 ood340 
1305 C0442 101404 3173042 101404 BLOS | UNITNO -IF SPEED IS 16 OR 17, BRANCH 
1326 OO¥O44 122701 3173044 122701 CMPB Os #3#20,R1 “IS THE SPEED 0, 1, OR 2? 
1327 004946 OO0060 :17304% 000060 
1328 oO40So 101001 :1730S0 101901 BHI UNITNO sIF THE SPEED IS 0 OR 2, BRANCH 
1329 o040S2 005001 ;1730S2 005001 CLR Ri “SPEED WAS 3-15; Bey inte NUMBER = 0 
1330 O04054 000301 :173054 000301 UNITNO: SWAB Ri ‘MOVE UNIT NUMBER TO BITS O-2 

1332 - IT IS POSSIBLE TO MANUALLY SET THE DESIRED BOOTSTRAP UNIT NUMBER 
1333 , INTO THE RIGHTMOST THREE BITS OF R1, SET THE FDP-11 FRONT PANEL 
1334 SWITCH REGISTER, AND THEN JUMP INTO’ THE ROM CODE AT THIS POINT. 

1336 OONOS6 042701 ;173056 042701 BIC #1C7,R1 s ISOLATE UNIT NUMBER IN RI 
1337 QO4060 177770 :173060 177770 
1338 O04062 013705 :173062 013705 MOV 3SWR,RS -RS IS NOW THE “LOGICAL SWITCH REGISTER" 
1339 OO40EY 177570 3173064 177570 
1340 CO4066 005004 :173066 005004 CLR RY -RY = Q INDICATES THAT BUTTON #1 WAS PRESSED 
1341 904070 105705 :173070 195705 TSTB) sR “SHOULD WE BOOT FROM CEC*APE OR RH11/RPO4? 
1342 004072 100507 ;173072 100507 BMI RPBOOT -IF BIT 7 WAS ONE, BRANCH OFF TO THE RHI1/RPOY 
1343 SOTHERWISE, FALL THROUGH TO THE CECTAPE 
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;BM873-YD 
;BN873-YD.P!1 
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000400 
oo0ce0 

070000 
000001 

000024 

173172 

~ KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 
DECTAPE BOOTSTRAP AND OUMP ROUTINES 

TOWC = 177344 ;1C11 DECTAPE WORD COUNT REGISTER 
TCGO = j :TC11 "GO" BIT 
TCRNUM = 1#2 TC11 “READ BLOCK NUMBER" FUNCTION 
TCREAQD = eke TCL “READ DATA” FUNCTION 
TCWRIT = b¥e STC11 “WRITE DATA" FUNCTION 
TCREV = 4000 ;MOVE DECTAPE IN REVERSE DIRECTION 

BOOTSTRAP (FROM DECTAPE) PARAMETERS 
TCBWOC = bese ;WORD COUNT FOR THE SECONDARY BOOTSTRAP 
TCBEND = 0 WHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK) 

; DUMP (TO DECTAPE) PARAMETERS 
TCDOWOC = 'p28672 :WORD COUNT FOR THE CORE DUMP TO DECTAPE 
TCOEND = I ;WHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK) 

; GENERAL (BOOTSTRAP AND DUMP) CECTAPE PARAMETER 
TCRTRY = to20 ;NUMBER OF RETRIES IN CASE OF ERROR 

prea TCBOOT: MOV #< TCBEND#TCREV)! TCREAD! TCGO,RO ;SET UP DATA-TRANSFER COMMAND 

Ole? MOV #-TCBWOC Re ;SET WORD COUNT TO 256 (Sle BYTES) 

prea MOV $< <1-TCBEND) #TCREV> ! TCRNUM! TCGO, R3 ;SET UP POSITION COMMAND 

000301 SWAB Ri ;BRING UNIT NUMBER INTO THE LEFT BYTE 
0$0103 BIS R1,R3 sPUT UNIT NUMBER INTO POSITIONING COMMAND 
050100 BIS R1,RO :PUT UNIT NUMBER INTO DATA-TRANSFER COMMAND 
peta TCSTRT: MOV aTCwe,R1 ;R1 NOW POINTS TO TC11 WORD COUNT REGISTER 

pte 7 Oe TCLOOP: MOV sTCRIRY, SP ; INITIALIZE RETRY COUNT IN SP 

605705 TCBGIN: TST RS ;TEST “INDEFINITE RETRY” BIT 
100404 BMI TCRSET :BRANCH IF pe BEF INTE RETRY” IS ENABLED 
005305 DEC SP :DECREMENT RETRY COUN 
100002 BPL TCRSET ;BRANCH IF RETRY COUNT NOT EXHAUSTED 
Q00009 TCHALT: HALT RETRY COUNT IS EXHAUSTED FOR DECTAPE OPERATION 
000770 BR TCLOOP sHE PRESSED “CONTINUE™, SQ TRY AGAIN 
OOCOOS TCRSET: RESET “STOP ANYTHING IN PROGRESS, FOR NEXT TRY 
010341 MOV R3,-(R1) INITIATE DECTAPE POSIONING OPERATION 
005711 TCWAIT: TST CRI) TEST FOR AN "ERROR" 
100376 BPL TCWAIT LOOP UNTIL AN “ERROR” IS DETECTED 
00$7e1 TST (R1)+ MAKE RI POINT TO THE WORD COUNT REGISTER 
ape rel TST -4(R1) 1S THE ERROR “ENDZONE”? 

100362 BPL TCBGIN ;1F NOT, BRANCH BACK TO TRY AGAIN 
010211 MOV Re, (R1) ‘SET UP’ WORO COUNT FOR DATA-TRANSFER 
010041 MOV RO’ -(R1) INITIATE THE OATA-TRANSFER OPERATION 
105711 TCOONE: TSTB (RL) TEST FOR “DONE” 
100376 BPL TCOONE ‘LOOP UNTIL THE “DONE” BIT SETS 
005721 TST (R1)+ sWAS AN “ERROR™ DETECTED? 

SEQ 0037 

PAGE 4 
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DZBMDF . Pll 

004174 
004176 
904200 
004202 
004204 
00420E 
004210 
OC42 12 
004214 

MACY11 27(657) 
ERROR POINTER TABLE 

100754 
005741 
10S011 
122700 
000005 
001001 
000137 
090000 
000776 

3173174 
3173176 
: 173200 
: 173202 
: 173204 
: 173206 
: 173210 
:173212 
5173214 

1-O0CT-75 09:30 PAGE 30 

TCBGIN 
-(R1) 

NO3 

(R1) 
STCREAD! TCGO,RO ; 

TCSTOP 
a(PC)+ 

TCSTOP 

SEG 0038 

; IF SO, BRANCH BACK AND TRY AGAIN 
“MAKE R1 POINT TO THE COMMAND REGISTER 
STOP _ALL DECTAPE MOTION 
sWAS THIS A “NORMAL READ” OPERATION? 

-IF NOT, GO STOP 
: JUMP TO PDP-11 LOCATION ZERO 
:SUCCESSFUL COMPLETION OF A “NON-READ" OPERATION 
-50 THAT PRESSING “CONTINUE” WON’T GO ANYWHERE 



MACYI1 27(657) 

:BM873-YD 
;BM873-YD.Pi1 

019037 3173226 
OO004O ; 17320 
OOO4Oe ;1732e2 
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1-OCT-75 09:30 PAGE 31 
ERROR POINTER TASLE 

: MOV 

CLR 
BR 

L10 (PDP-11) 256 WORD BOOTSTPAP ROM VERSION 2(17) MACY11 27(657) 16-DEC-74 11:59 PAGE S 
DECTAPE BOOTSTRAP AND OJMP ROUTINES 

0:0037 TCOUMP: MOV 
090940 BR 

RO, @8ROi OR? ;SAVE RO IN POP-11 MEMORY LOCATION 4C 

TCCONT ;BRANCH AROUND REQUIRED INTERRUPT VECTOR 

ROMORG , PR7 

PC,RO i USE RO FOR A SUBROUTINE RETURN ADCRESS 
REGSAV TO THE “REGISTER SAVING” SUBROUTINE 
CS ROENDETCREV) 1 CMRI TCGO,RO ;SE’ UP (WRITE) TRANSFER COMMAND 

8-TCOWOC , Re ;SET WORD-COUNT TO CBK WORDS 

#¢(1-TCOEND) #TCREV> ! TCRNUM! TCGO, R3 ;SET UP POSITION COMMAND 

RS ;CLEAR “INDEFINITE RETRY" SIT 
TCSTRT BRANCH INTO DECTAPE ROUTINE 

; THE FOLLOWING SUBROUTINE IS USED TO SAVE THE PDP-11 GENERAL REGISTERS 
IN POP-11 MEMORY LOCATIONS 40-57. 

: THE CALLING SEQUENCE IS AS FOLLOMS: MOV RO, 38ROTOR? 
; MOV PC’ RO 
; BR REGSAV 
: RETURN HERE 

: MOV Rl, @@ROTOR7+2  ;SAVE R1 IN MEMOTY LOCATION 42 

MOV #ROTOR7+4,R1 ;R1 NOW POINTS TO MEMORY LOCATION 44 

MOV R2,(R1)+ ;SAVE R2 IN MEMORY LOCATION 44 
MOV R3,(R1)+ :SAVE RJ IN MEMORY LOCATION 46 
MOV RY" (R1)+ “SAVE RY IN MEMORY LOCATION SC 
MOV RS. (R1)+ :SAVE RS IN MEMORY LOCATION S2 
MOV SP’ (R1)+ :SAVE SP IN MEMORY LOCATION 54 
MOV RO’ (R1)+ “SAVE PC IN MEMORY LOCATION 56 
IMP 2(RQ) RETURN TO THE CALLING ROUTINE 

SEG 0039 



CO4 
MAR 1975 MACYI1 27(657) 11-OCT-75 09:30 PAGE 32 SEG 0040 
CZBMOF P11 ERROR POINTER TABLE 

1452 :BM873-YD - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYLL 27(657) 18-DEC-74 11:59 PAGE & 
1383 >BM873-YD.P11 RHLI/RPC4Y BOOTSTRAP AND DUMP ROUTINES 

1455 
1456 : 176700 RPCS1 = 176700 ;ADORESS OF RHL1/RPO4 CONTROL & STATUS REGISTER |! 
1457 : 090002 R = 2 “OFFSET TO RHII/RPOY WORD COUNT REGISTER 
1458 go000§ RPDA = 6 ‘OFFSET TO RHLI/RPOY TRACK & SECTOR ADORESS REGISTER 
1459 : ooogio RPcse = 10 ‘OFFSET TO RHII/RPOY CONTROL & STATUS REGISTER 2 
1469 oc0di2 RPCS = 12 -OFFSET TO RHII/RPOY DRIVE STATUS REGISTER 
1461 : COoo032 RPOF == 32 OFFSET TO RHLI/RPOY OFFSET REGISTER (CONTAINING FMT22) 
1462 : 000034 RPDC = 34 ‘OFFSET TO RHLI/RPOY DESIRED CYLINDER REGISTER 
é 

1464 : O40000 RP’RE = BIT1Y  ;"TRANSFER ERROR™ BIT IN RPCSI 
1465 : (296990 RPMCPE = BIT13 :"MASSBUS CONTROL BUS PARITY ERROR” BIT IN RPCS1 
1466 : O04000 RPOVA = BI711  :"DRIVE AVAILABLE” BIT IN RPCS! 
1467 : 100000 RPATA = BITIS ; CATTENTION ACTIVE" BIT IN RPOS 
1488 : OOOO RPERR = BIT1Y :"COMPOSITE ERROR” BIT IN RPDS 
1968 . G10000 RPFMT = BITl2 :"FMTZ2" (16-BIT WORDS) BIT IN RPOF 

1471 : 000021 RPPRST = 21 sRERO-IN PRESET 
1472 : O00061 RPWRIT = 61 WRITE DATA 
1473 . 00007! RPREAD = ral >READ DATA 

1475 ; RPBFMT = 0 “BOOTSTRAP FORMAT (0 = 18-BIT WORDS: 2 = 16-BIT WORDS) 
1476 : oco4oo = *D2S6  :WORD COUNT FOR THE SECONDARY BOOTSTRAP FROM THE RPOY 
1477 : O00626 RPBCYL = 40406  :B800TSTRAP CYLINDER NUMBER 
1478 . Of0090 RPBTRK = 0 “BOOTSTRAP TRACK NUMBER 
1473 : 000000 RPBSCT = 9 “BOOTSTRAP SECTOR NUMBER 

1481 ; O00C00 RPOFNT = 0 -QUMP FORMAT (O = 18-BIT WORDS: 2 = 16-BIT WORDS) 
1482 : 070000 RPOWOC = 1D28672 :WORD COUNT FOR THE CORE DUMP to THE RPOY 
1483 : 00063! RPDCYL = ‘D409  :DUMP CYLINDER NUMBER 
1464 THE FOLLOWING TWO ASSIGNMENTS PUT THE DUMP AT THE VERY END OF THE CYLINDER 
1485 : 099015 RPDTRK = bb19-«<RPDWDC-1)/<< tD204RPDEMT) #tD256)) :DUMP TRACK NUMBER 
1486 . 10 RPDSCT = tD15+RPDFMT-<< <RPDMDC-1)>7402S6)-<< 1D18-RPOTRK> #< t020+RPDFMT> >> 

aes 
1499 004304 111704 :173304 111704 BUTON2: MOVB (PC),RY -R4 = S INDICATES THAT BUTTON #2 WAS PRESSED 
149: QON3% OfS0NS 173306 o0s005 CLR RS CLEAR “LOGICAL SWITCH REGISTER” 
1938 004310 oCSO01 :173310 005001 CLR Ri ‘SET UNIT NUMBER TO ZERO 

1494 004312 212700 ;173312 912700 RPBOOT: MOV #<RPREAD#HOO>! <RPBSCT#10> ,RO 
i496 004316 Ole702 1173316 012702 MOV a-RPBWDC, R2 

MOV 8 RPBFMT#HO000) ! <RPBTRK#2000) 'RPBCYL, R3 
S RI,RD ;PUT THE JNIT NUMBER INTO RO 

- 173330 #RPCS1,R1 -SET R1 TO THE LOWEST ADDRESS USED BY THE RH11 
1502 §9433¢ 176700 :173332 176700 
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MACY11 27(657) 

;8"873-YD 
;84873-YD.P11 

DO4 
1-O0CT-75 09:30 PAGE 33 

ERROR POINTER TABLE 

~ KLIQ (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYII 27(657) I8-DEC-74 11:59 
RH11/RPC4 BOOTSTRAP AND DUMP ROUTINES 

o0ccos RPLOOP: RESET ;RESET IN CASE OF RETRY 
c SP ‘GET THE UNIT NUMBER INTO SP 

#107, SP “ISOLATE THE UNIT NUMBER 

SP,RPCS2(R1) TELL THE RH11 THE UNIT NUMBER 

SRPDVA, (R1) sTRY TO SEIZE THIS RPOY UNIT 

RPLOOP “BRANCH IF WE HAVEN'T SEIZED IT 
#RPPRST,(R1)+  :00 A “READ-IN PRESET” FUNCTION 

R3, SP :GET THE CYLINDER NUMBER INTO SP 
#101777, SP “ISOLATE THE CYLINDER NUMBER 

SP,RPOC-2(R1)  ; TELL THE RPOY THE CYLINDER NUMBER 

R3, SP “GET THE FORMAT BIT AND TRACK NUMBER INTO SP 
RPCONT BRANCH IF 20 SECTOR (18- BIT WORDS) FORMAT 
#RFFMT, RPOF- -2crise “ESTABLISH 22 SECTOR (16-BIT WORDS) FORMAT 

sp ;RIGHT ALIGN THE TRACK 
SP NUMBER IN THE LEFT BYTE 
SP “CLEAR THE RIGHT BYTE 
RO, SP ‘PUT THE SECTOR NUMBER INTO THE RIGHT BYTE 
SP ‘RIGHT ALIGN THE 
SP SECTOR NUMBER IN 
sp THE RIGHT 8YTE 
SP,RPDA-2(R1)  :TELL THE RH11 THE TRACK AND SECTOR NUMBERS 

Re, (Ri) “TELL THE RHL1 THE WORD COUNT 
RO. SP “GET THE FUNCTION CODE INTO SP 

CLEAR THE RIGHT BYTE 
SP “RIGHT ALIGN THE FUNCTION CODE 
SP -(R1) ‘TELL THE RPOY THE FUNCTION CODE 
35) - TEST FOR RH11 “READY 
RPDONE “LOOP, WAITING FOR RH11 “READY” 
SPPTRE'RPMCPE, (RI) ; cist FOR RH11 ERROR BITS 

RPLOOP ERROR, BRANCH BACK FOR RETRY 
#RPATA!RPERR, poet nis > TEST FOR RPOY ERROR BITS 

RPLOOP IF ERROR, BRANCH BACK FOR RETRY 
8RPREAD, SP “WAS THE FUNCTION A “NORMAL READ"? 

TCSTOP sIF NOT, BRANCH TO A HALT INSTRUCTION 
#000240, deo ;WAS “OQ0240" READ INTO LOCATION ZERO? 

GOTOO ;IF SO, BRANCH TO LOCATION ZERO 

SEQ 0041



MACY11 27(657)_ 1-OCT-75 09:30 PAGE 34 
ERROR POINTER TABLE 

000000 :17350e o00000 
000641 ;173504 000641 

010037 :173506 910937 
poco4o 3173510 onco4o 
810700 ;173512 010700 
COOGEE? 173514 00867 
012700 3173516 012720 
030509 3173520 o30S00 
O1e702 3173522 12772 
118000 3173584 110079 
010703 3173626 912703 
932631 ;173530 032631 
OC0676 ;173532 OC0G7E 

SEQ 0042 

s"GCO24C" WAS NOT READ INTO LOCATION ZERO 
GOTOO “BRANCH TO LOCATION ZERO 

RO, #ROTOR? ;SAVE RO IN PDP-11 MEMORY LOCATION “ROTOR7™ 

PC.RO ;USE_RO_FOR A SUBROUTINE RETURN ADORESS 
REGSAV -GO TO THE "REGISTER SAVING” SUBROUTINE 
8(RPWRIT#YOO> ! <RPDSCT#10) , RO 

#-RPOWDC , Re 

#RPDFMT#YOCOO> ! <RPDTRK#2009> !RPDCYL ,R3 

RPSTRT 



i MAR 1975 
OCBMOF .Pil 

Oy
 
ed
 

ed
 

ed
 

ed
 

nd 
ed 

ed
 

See
d 

Sore
ll 

coe
d 

see
d 

So
l 

See
d 

skee
d 

ue
l 

ood
 

ool
 

De
 

ba
n 

b=
 

2 
ba

n 
pe

 
be

 
0 
P
e
 

W
B
N
M
U
I
 
C
a
O
 

MACY!1 27(657) 1-OCT-75 09:30 PAGE 35 
ERROR POINTER TABLE 

;8M873-YD 
;BM873-YO.P11 

; 174400 
: 9929040 
; 900004 

ce 
oO

o 
Oo
 

y
 

000760 

- KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) 
DTE2O DEVICE REGISTER AND BIT DEFINITIONS 

OTEBAS=174400 
OTESIZ2=000040 
OTEMAX=4 

OTEIV1=774 
OTEIVe=770 
DTEIV3=764 
OTEIV4Y=760 

INTIJ=BITIS 

FOY 
SEQ 0043 

MACY11 27(657) 18-DEC-74 11:59 PAGE 8 

OTE2O DEVICE REGISTER BLOCK 
EN ce Onee CHT DTE20’S 

DTE20’S ON ONE PDP-11 

;BASE OF (FIRST) 
: SPACING BETWEE 
MAXIMUM NUMBER 

FSETS FROM THE BASE OF THE DTECO DEVICE REGISTER BLOCK 
To SPECIFIC 10/11 INTERFACE RAM LOCATIONS ANC REGISTERS. | 

; THE FIRST te REGISTERS ARE NOT INITIALIZED BY “INIT” (BECAUSE THEY AFE IN RAMS 
;DELAY COUNT (ADDRESS XXXXO0) 
‘DEPOSIT OR EXAMINE WORD 3 (ADDRESS XXXXO2) 
{DEPOSIT OR EXAMINE WORD 2 (ADDRESS XXXKOY) | 
‘DEPOSIT OR EXAMINE WORD | (ADDRESS OOK ) 
TB ACORESS WORD 1 FOR DEX (ADDRESS X01) 
‘tO ADDRESS WORD 2 FOR DEX (ADDRESS 00K 12) 
‘1010 BYTE COUNT (ADORESS OOK 14) 
STO11 BYTE COUNT (ADDRESS 00X16) 
'T01G POPIL MEMORY ADDRESS (ADDRESS XXXX29) 
{TOLL PDPLI MEFORY ADDRESS (ADRESS XXXKE2) 
'T010 POPI1 DATA WORD (ADDRESS XXXX24) 
'TO11 POP1! DATA WORD (ADDRESS XXX) 

. THE Last 4 REGIS"ERS ARE INITIALIZED BY “INIT” (BECAUSE THEY ARE IN FLIP-FLOPS 
oT LAGNOST THe wor (RDDRESS XXXK30) 
: DIAGNOST (ADDRESS 10X32 ) ¢ WORD ; 
:10711 INTERFACE STATUS WORD 
DIAGNOSTIC WORD 3 

(ADDRESS XXXX34) 
(ADDRESS XXXX36) 

; THE FOLLOWING ARE THE ADDRESSES OF THE DTE2O INTERRUPT VECTORS 

; INTERRUPT VECTOR FOR DTE2OD a1 
INTERRUPT VECTOR FOR DTEC9 2 
INTERRUPT VECTOR FOR DTECO 83 
INTERRUPT VECTOR FOR DTECO #4 

; BIT ASSIGNMENTS FOR VARIOUS DTE2O REGISTERS USED BY THIS ROM CODE 

;BIT ASSIGNMENTS FOR TOLOBC 

;SET DONE AND INTERRUPT BOTH 10 AND 1} 

;BIT ASSIGNMENTS FOR TO11BC 

;SET DONE AND INTERRUPT BOTH 10 AND 11 
;STOP ON NULL (ZERO) CHARACTER 
‘BYTE SIZE FOR TO-11 BYTE TRANSFERS 



MAR 1975 MACYL1 27(657) 1-OCT-7S 09:30 PAGE 36 SEQ O44 
OZBMOF P11 ERROR POINTER TABLE 

1627 :BMB873-YD - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYLL 27(657) 18-DEC-74 11:59 PACE 9 
1628 -BMB73-YD.P!1 DTE2O DEVICE REGISTER AND BIT DEFINITIONS 

1630 -BIT ASSIGNMENTS FOR DIAG2 (WRITE) 
1631 : 000100 DRESET=8IT6 PERFORM DIAGNOSTIC CLEAR 

1633 -BIT ASSIGNMENTS FOR DIAG (READ) 
1634 : GO0020 OUPE=BIT4 -GATO UNISUS PARITY ERROR 
1635 : DURE=81Te “DATO UNTBUS RECEIVE ERROR 
16% : o000G2 NUPE=BIT! =NPR UNIBUS PARITY ERROR 

1638 “BIT ASSIGNMENTS FOR GIAG3 (WRITE) 

1840 . 000G20 CDC=BITY -CLEAR DUPE AND DURE ERROR FLAGS 
1641 : 000002 CNUPE=BITI -CLEAR NUPE ERROR FLAG 
ible : 000001 TOLOBM=BITO “BYTE SIZE FOR TO-10 BYTE TRANSFER 

1b “BIT ASSIGNMENTS FOR STATUS (WRITE) 

1646 : 100000 DONIOS=BITIS “SET TOO DONE 
1647 : 040000 OONIOC=BIT14 “CLEAR 7010 DONE 
1648 : 029090 ERRIOS=8IT13 -SET TO1O ERROR 
1649 : 010000 ERRIOC=BITI2 i CLEAR TOi0 ERROR 
1659 : 004900 INT11S=81T1! RING THE POP-11'S DOORBELL (INTERRUPTS THE ~!1) 
1651 : 002000 INTIIC=BITIO STOP RINGING THE POP-11°S DOORBELL 
1652 : 001000 PERCLR=E.°9 ;CLEAR -11 MEMORY PARITY ERROR 
1653 . 900400 INT1OS=8178 RING THE POP-10°S DOORBELL (INTERRUPTS THE -10) 
1654 9200 O0N115=BIT7 SET TO11 DONE 
1655 : 190 DON! 1C=BIT6 “CLEAR TO11 DONE 
1656 : 000040 INTRON=BITS “ENABLE DTE2O INTERRUPTS TO THE -11 
1657 : EBUSPC=BITY ‘CLEAR “EBUS PARITY ERROP™ 
1658 . CO00!0 INTROF=BIT3 “DISABLE THE PDP-11 INTERUPTS 
1659 : EBUSPS=SITe ‘SET “EBUS PARITY ERROR™ 
1669 : O0c0G2 ERR11S=B171 “SET TOL] ERROR 
bbl . 000001 ERR11C=BITO :CLEAR TO11 ERROR 

1663 BIT ASSIGNMENTS FOR STATUS (READ) 

166S : 100000 TOLOON=BITIS TO10 DONE 
1666 : G29000 TOLDER=BITI3 :TO 10 ERROR (NPR TIMEQUT OR BUS ERROR) 
1667 : Q10000 RANISO=BITle “PAM WORD PEAD IS ALL ZEROS 
1668 : 604000 0110B=BIT11 1 = THE PDP1I’S DOORBELL IS RINGING 
166° : 002000 OXWROI=BITIO -DEPOSIT OR EXAMINE WORD ONE 
1670 . O01000 MPELI=BIT9 :PARITY ERROR WITHIN POP-11 MEMORY 
1671 : 000405 701008=81T8 THE POP-10°S DOORBELL IS RINGING 
1672 : 0200 TOLIDN=BIT7 ‘TOLL DONE 
1673 : OCO100 EBSEL=BIT6 ‘E BUFFER SELECT 
1674 : Q00040 NULSTP=BITS *NULL STOP 
1675 } O20 BPARER=BIT4 ;EBUS PARITY ERROR 
1676 . 000010 RSTRCT=BIT3 “THIS POP-11 IS “RESTRICTED” 
1677 : O00004 DEXDON=BIT2 ; DEPOSIT OR EXAMINE DONE 
1678 : 000062 TOLIER=BITI -TO 1] ERROR (NPR TIMEOUT OR BUS ERROR) 
1679 : O0CO01 INTSON=BITO -OTE2C INTERRLPTS (TO THE -11) ARE ENABLED 



MACYI1 27(6S7) 
ERROR POINTER TABLE 

;BN873-YD 
;BM873-YO.P11 

HO4 
1-OCT-75 09:30 PAGE 37 

- KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) _ MACYI1 27(657) 18-DEC-74 11:59 
PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE POP-11 

THE FOLLOWING IS THE PROCEDURE WHICH THE KL1O EXECUTES IN ORDER 
TO DUMP AND/OR BOOTSTRAP THE PDP-11 THROUGH THE DTE20 

1. CLEAR THE DTE20 AND INITIATE A_8M873 BUTTON #4 BOOTSTRAP OPERATION 
CONO [SRIIBICLIIPTICLTOLL!CLTOiO!PILCEN) 

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

3. WAIT TO SEE PDP-1i POWER RECOVER (AC LOW = FALSE) - CONI [DEAD11] = 0 

4. WAIT AT LEAST ANOTHER 150 MILLISECONDS AND THEN CLEAR THE RELOAD -11 BUTTON 
-  CONO [CR118) 

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

6. RING PDP-11’S DOORBELL - CONO[TO110B) 

7. WAIT UNTIL “-10 RINGING -11'S DOORBELL” IS TURNED OFF SY THE -11 
(T.E. UNTIL CONI[TO110Bi BECOMES ZERO). 

8. ENABLE THE OTE20 TO USE FI C 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 3.5K, INDICATING 
“INTERRUPT -10 ONLY" - DATAO 11000} 

11. WAIT FOR “TO-10 DONE” OR “TO-10 ERROR“ - CONI [TOLODN! TOLOER] 

le. NOTE WHETHER THERE WAS AN ERROR (CONI [TO10ER]) AND THEN TURN OFF 
TOLODN AND TOLCER - CONO [CLT010]. IF ERROR, GO TO STEP 17. 

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

14. SET UP TO-10 BYTE POINTER (IN THE EPT) FOR THE NEXT 3.SK. 

1S. SET UP THE BYTE COUNTER FOR THE NEXT 3.SK INDICATING 
“INTERRUPT -10 ONLY™ (DAT a0 (1000]), UNLESS THIS IS THE 
LAST 3.5K (OF 28K), IN WHICH CASE INDI IcATE “INTERRUPT 
BOTH PROCESSORS” (DATAO (TOLOIB! 

16. GO TO STEP 11. 

SEQ CO4S 

PAGE | 
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MAR 1975 MACY11 27(6S7) 1-OCT-75 09:30 PAGE 38 SEQ OO46 
DZBMOF P11 ERROR POINTER TABLE 

1734 : BM873-YD - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYIL 27(657) 18-CEC-74 11:59 PAGE | 
1735 -BMB73-YD.P11 PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PDP-11 

1737 
1738 17. SET UP TO-11 BYTE POINTER (IN THE EFT) FOR “PDP-11 BOOTSTRAP”. 
1739 NOTE THAT THE FIRST WORD OF THIS “POP-11 BOOTSTRAP” MUST 
1740 BE THE BIT PATTERN OOC24O (A POP-11 NOP INSTRUCTION). 

17g 18. RING THE PDP-11°S DOORBELL - CONO [TO11DB) 

1744 19. WAIT FOR EITHER TO11DB TO GO OFF (CONII[T01108) = 0), 
1745 OR TOIGOB TO COME ON (CONI[TOLODB) = 1). 

1747 20. IF NO ERROR WAS NOTED IN STEP 12. TOLIDB8 SHOULD GO OFF 
1748 (TO10DB COMING ON INDICATES A MASSIVE SCREWUP). 
1749 IF AN ERROR WAS NOTED IN STEP 12, TO1158 GOING OFF INDICATES 
1750 THAT THE ERROR WAS “NON-FATAL” (HON-EX-MEM OR -11 MEMORY 
1751 PARITY) AND THE -11 IS PROCEEDING. TOICDB COMING ON INDICATES 
1752 THAT THE ERROR WAS “FATAL” AND THE -11 IS HALTED AT LOCATION 173714. 
1753 IN THIS LATTER CASE THE -10 MUST RESTART FROM STEP 1. 

1755 21. IF TOLIDB WENT OFF, WAIT FOR “T0-11 DONE” OR “TO-11 ERROR 
1756 -  CONI [TOLION! TOILER] 

1738 22. NOTE WHETHER THERE WAS AN ERROR -  CONI [TOLIER] 

1760 23. TURN OFF TOLIDN AND TOLIER AND RING THE PDP-11’S DOORBELL 
1761 - ONO [TOL1D0B'CLTO11) 

1763 24. WAIT FOR EITHER TO110B TO GO OFF (CONIITOLICB] = Q), 
1764 OR TO{O0B TO COME ON (CONI(T01008] = }). 

1766 25. TO11DB GOING OFF INDICATES THAT THE POP-11 FOUND NO ERRORS 
1767 AND IS TRANSFERRING CONTPOL TO THE CODE WHICH WAS JUST 
1768 RECEIVED FROM THE -10. IN THIS CASE THE -10 SHOULD START 
1768 FOLLOWING THE PROTOCOL OF THIS CODE. 

1771 26. TOLODB COMING ON INDICATES THAT THE POP-11 HAS FOUND AN 
1772 ERROR (OR THAT THE FIRST WORD TRANSMITTED WASN’T THE 
1773 BIT PATTERN 000240), AND THE POP-11 IS HALTED AT LOCATION 173766. 
1774 IN THIS CASE THE -10 MUST RESTART FROM STEP |. 

1776 
1777 
1778 
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004622 
OC4Sc4 
004626 
004630 
004632 

004634 
004636 
OO4640 
DO4E42 
OCY4b44 
004646 
094650 

MACY 11 27 (657) 

:8M873-YD 
:B™B73-YD.P11 

O10346 : 
O10l45 ° 
012700 ; 
000130 ; 
010204 ; 
Oile420 
022700 ; 
009160 ; 
191374 ; 

000130 
900014 
000400 

173642 

JO4 
1-QCT-75 09:30 PAGE 39 SEQ 0047 

ERROR POINTER TABLE 
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8 - 

039014 

001365 

0057eS 
010015 
O1044S 
010345 
010145 

012700 
000130 
010204 
Ol2420 
Q2270C 
000160 
101374 

BUTON4: 

10$: 

115: 

7§: 

BOOTSTRAP INITIATED BY THE PDP-10 (THROUGH DTE2Q) 

130 ;CORE ADDRESS INTO WHICH TO STORE DTE20 REGS. 
{Ole ‘NUMBER OF DTE2O REGISTERS 70 STORE 
*D2S6 “WORD COUNT FOR SECONDARY BOOTSTRAP FROM THE -10 
; ENTER HERE WHEN THE DTE2O PRESSES BUTTON #4 (BOOTSTRAP INITIATED 

BY THE POP-10, THPOUGH THE DTEeO) ! 
hov RO, a#ROTOR7 -SAVE RO IN PDP-11 MEMORY LOCATION “ROTOR7™ 

MOV PC_RO ;USE RO FOR A SUBROUTINE RETURN ADDRESS | 
BR REGSAV -GO TO THE “REGISTER SAVING” SUBROUTINE 
CLR -SET RS = 0 
MOV tS 4, Ri ‘SAVE LOCATION O IN RI 
MOV (RE)+/R3 *SAVE LOCATION 2 IN Kd ' 
MOV (RS)+,/R4 -SAVE LOCATION 4 INR 
MOV (RS),RO :SAVE LOCATION 6 IN Ro 
MOV #PR7) (RS) “SET UP PRIORITY FOR NON-EX-MEM TRAP 

TST (RS) -SET RS = 
MOV 8D TEBAS- DTESIZ,Re 

MOV PC, (RS) “STORE ADDRESS FOR NON-EX-NEM TRAP 
MOV RS SP -SET STACK POINTER = 
ADD eOTESIZ,R2 Re POINTS TO THE NEXT OTE20 

TSTB. sR 
BM] 10 -START LOOKING FROM THE BEGINNING AGAIN 
BIT 8101108, STATUS(RO) “IS THIS -10 RINGING THE -11'°S COORBELL? 

BEQ 115 sIF IT IS NOT, GO LOOK FOR ANOTHER -10 
CMP TOLOBC(R2), (PC) ;CHECK FOR A CODE (1365S) FROM THE PDP-10 

; INDICATING THAT IT WANTS TO BOOTSTRAP THE -11 
BNE 11$ 
; NOTE THAT AT THIS POINT Re CONTAINS THE MOORES OF THE DEVICE REGISTER 
: BLOCK FOR THIS DTE2Q, THAT RS = 4, AND THAT SP = 
tsT (RS)+ “SET RS = 6 
MOV RO, (RS) RESTORE THE CONTENTS OF LOCATION 6 
MOV RY’ -(RS) RESTORE THE CONTENTS OF LOCATION 4 
MOV R3; -(R5) “RESTORE THE CONTENTS OF LOCATION 2 
MOV R1'-(RS) “RESTORE THE CONTENTS OF LOCATION O 
- NOTE: AT THIS TIME RS = 0. THIS FACT WILL BE USED LATER. 
MOV #OTECOR, RO -RO = CORE ADDRESS FOR STORING DTE2O REGISTERS | 

MOV Re, RY 
MOV (R4)+, (RO)+ SAVE THE NEXT DTE2O REGISTER IN CORE 
CMP 8 DTEREG#2) +0TECOR, RO SHAVE WE FINISHED YET? 

BHI 7$ ;LOOP UNTIL WE HAVE FINISHED 



OO4664 
QO4665 
004670 
004672 
004674 
OO4E 76 
004700 
004702 
994704 
004796 
904710 
004712 
004714 
004716 
004720 
004722 

004724 
004726 
004730 
004732 
004734 
OC4736 
004740 
004742 
004744 
004746 
004759 
O047S2 
034754 
004756 
004769 
004762 
OS47E4 
094766 

004770 
00477¢ 
004774 
CO4776 
034776 

MACY 11 

;BMB73- 
;BM873- 

dic201 ; 
O62701 : 
002232 ; 
Cle7el ; 
090100 ; 

009409 : 
ocoo00 ; 

Ol2762 ; 

27(£57) 

YD 
YO.P1 

; 1736Se 

: 173766 

; 173770 
: 173772 
: 173774 

":173776 
"90c0d! 

KO4 
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ERROR POINTER TABLE 
SUITOR (POP 11) 256 WORD BOOTSTRAP ROM VERSION 2(17)  MACYI1 27(657) 18-DEC-74 11:59 PAGE | 

010201 
062701 
009032 
012721 
900100 

Cl276e 
000i 90 
000032 

000115 

6$: 

es: 
8S: 

33: 

1§: 

4¢: 

S$: 

12$: 

9$: 

- ENO 

BOOTSTRAP INITIATED BY THE POP-10 (THROUGH DTE20) 

MOV R2,R1 ‘RL = DTE2O DEVICE REGISTER BLOCK 
ADD ae tRG2, Ri 

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

; THE ABOVE Org eto Pus I ie ARY TO CLEAR THE "BYTE COUNT LOADED” FLAG 
AND SIMUL TANE SLY TO "-10 RINGING -11°S DOORBELL”. 

dR SET OTE20 FOR NO DELAY 
CLR 167000 (RE) : START aaa: =I] MEMORY INTO THE -10. 

BIT #TO1108,(R1) | ;HAS THE -10 RUNG THE -11’S DOORBELL? 

BEQ 3 LOOP UNTIL IT HAS. 
BIT BDUPE ! DURE !NUPE , bTAGICRE) -"FATAL” ERROR? 

BEQ QS “BRANCH IF NO “FATAL” ERROR 
MOV #701008, (R1) SIGNAL “FATAL” ERROR TO THE PDP-10 

HALT ALT DUE TO “FATAL” ER 
MOV 

; ROR 
HORESET, pracacRes” ;RESET AFTER POSSIBLE POP-11 

; MEMORY PARITY ERROR OR NOt ee nen ERROR, AND ALSO TURN OFF 
- "<10 RINGING -11'S DOORBE 
eR TOLIAD(R2) START INPUTTING AT LOCATION 0 

MOV BINTIO! ¢<-DTEROC>87777> , TOLIBC(Re) ;READ IN 256 WORDS 

BIT #7011DB, (R1) ;HAS THE -10 RUNG THE -11’S DOORBELL? 

BEO I$ LOOP UNTIL IT HAS. 
BITB STOLION! TOLER, AT) ;IS THE TRANSMISSION FINISHED? 

BEG 4§ ;LOOP_UNTIL IT IS FINISHED 
BPL S$ SIF “TOLIDN" ISN’Y ON, "TOLLER" MUST BE ON 
CMP #000240, (RS) ;CHECK FOR BIT PATTERN IN LOCATION ZERO 

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

HAL T ; THIS ERROR HALT IS BECAUSE EITHER “TOLIER™ 
1S ON, OR BECAUSE THE BIT PATTERN READ INTO LOCATION ZERO WASN’T “COQ240". 

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

JMP (RS) ; JUMP TO LOCATION ZERO 

SEG 0048 



LOY 
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OZBMOF .Pil ERROR POINTER TABLE 

1886 OCSOCO MAP. YF: 
1887 ; THE FOLLOWING IS A REPRODUCTION 
1888 sOF THE ROM PROGRAM FOR BMB73YF. 
1889 ;IT_IS HERE FOR COMPARISON TO THE 
1890 sACTUAL ROM AND FOR REFERENCE 
teat :BM873F - KLIO (POP-11) 2S& WORD SOOTSTRAP ROM VERSION 3(23) MACY11 27(6S57) 22-AUG-75 10:30 PAGE 1 

1893 ; TITLE PAGE 
1e3 ; BMG73F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) 

1896 ; COPYRIGHT (C) 1975 DIGITAL EQUIPMENT CORPORATION 
183 ; ALL RIGHTS RESERVED 

1g : THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BM873-YF BOARD 

1901 ; 
1302 > MODULE: 83M873F 
1903 : 
ee : DATE: 17-JUN-75 

1906 : AUTHOR: TOM PORCHER 
1307 ; 
1908 ; 
1999 ; ENABLE ABS, AMA 
1910 ; 177776 «=PS=177776 ;PROCESSOR STATUS REGISTER 
1311 : 177570 }=SWR=177570 ;FRONT PANEL SWITCH REGISTER 
191e ; 000000 PRO=0%#40 sPRIORITY LEVEL 0 
1313 ; COCO4O PRi=1%#40 sPRIORITY LEVEL 1 
1914 : 000i00 PRe=2%40 ‘PRIORITY LEVEL 2 
1915 ; OO0014O PRI=3#40 ‘PRIORITY LEVEL 3 
1916 : 000200 PR4Y=4%40 sPRIORITY LEVEL 4 
1917 ; 000e40 PRS=S#40 *PRIORITY LEVEL S 
1918 ; 000300 PRb=6%40 ‘PRIORITY LEVEL 6 
1319 : QO0340 PR7=7#40 sPRIORITY LEVEL 7 
1920 ; 000001 B1T0=000001 
1921 ; oooode 81T1=00000e 
1922 ; 000004 B8IT2=000004 
1923 ; 000010 BIT3=000010 
1904 : cO00eO BITY=000020 
1925 ; 009040 81TS=000040 
1926 : 006100 817T6=000100 
1927 ‘ 000200 BIT7=000200 
1928 ; 000400 81T8=000400 
1929 : 001000 81719=001000 
1930 : 062000 81T10=002000 
1931 : C04000 81711=004000 
1932 ; 010000 81T!e=010000 
1933 ; 81T13=020000 
1934 : 040060 81T14=040000 
1935 ; 100000 8IT15=100000 
1936 : 177400 HIBYTE=177400 
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;BMB73F - KLIO (POP-11) 2S&6 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(657) 22-AUG-75 10:30 PAGE 1 
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; 00000! 
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000035 

DIRECTIVE FUNCTION CODES 

OR.OTE=1. OTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS 

: OTE FUNCTION CODES (LOW ORDER BY BYTE) 

BF. DOR=! :DOOR BELL FUNCTION CODE 
OF. OFF=e DTE OFF FUNCTION 
OF .ON=3 =DTE ON FUNCTION 
OF. OMNG=4 :DEPOSIT MY GENERAL FUNCTION 
OF. EMG=S EXAMINE MY GENERAL FUNCTION 
DF .EMN=6 “EXAMINE MY FOR N FUNCTION 
OF: OMN=?7 :DEPOSIT MY FOR N FUNCTION 
OF -EHG=10 “EXAMINE HIS GEN SECTION FUNCTION 
OF. EHM=11 “EXAMINE HIS SECTION FOR ME FUNCTION 
OF .KLR=!e2 “DIAGNOSTIC KL READ 
OF -KLW=13 “DIAGNOSTIC KL WRITE (FUNCTION 13) 
OF -KLX=14 :DIAGNOSTIC KL EXECUTE (FUNCTION 14) 
DF. PEX=15 *PRIVILEDGED EXAMINE (FUNCTION 15) 
OF. POP=16 *PRIVILEDGED DEPOSIT (FUNCTION 16) 

: CRASH CODES 

bc. ILD=1 - ILLEGAL DIRECTIVE 
CC.ENT=2 “ILLEGAL EMT 
CC IoI=3 jTLLEGAL ote INTERRUPT 
CC. 10T=4 -10T 7 
CC. RES=S i RESERVED INSTRUCTION TRAP 
CC. TET=6 -T BIT OR BPT TRAP 
CC; TRP=7 : TRAP INSTRUCTION TRAP 
CC. TO4=10 TRAP TO 4 
C6. UNT=11 “ILLEGAL TRAP (UNKNOWN TRAP) 
CC. MPE=12 "MEMORY PARITY ERROR 
CC_NPF=13 “RESTRICTED FRONT CAN’T EXECUTE BOOT PROTOCOL 
CC. PTB=14 *PROTOCOL (PRIMARY) BROKEN 
CC. cST=15 “CLOCK STOPPED 
EC; ILC=!6 “ILLEGAL COMMAND 
CC. IPO=17 “INPUT TTY OVERFLOW 
€C; 1aS=20 INCORRECT VALUE IN .SERFG 
CC.NCE=2! *NOT ENOUGH ENTRIES IN CLOCK QLEUE 
CC. PIT=22 CAN’T EXIT PERMANENT TASK 
CCl UMP=23 ‘LOAD REQUEST NOT IMPL YET 
CCL EPE=04 -E BUS PARITY ERROR 
CC: NDE=25 *NOT ENOUGH ENTRYS FOR DTE2O 
CC. DEX=26 *DEXDONE TIMEOUT 
CC. TET=27 ‘TO TEN ERROR 
CC ETE=30 >TO ELEVEN ERROR 
CC. MTF=31 -MARK TIME FAILURE 
CC. NON=3e : NOT ENOUGH NODES 
CC. TSP=33 ‘TEN STOPPED 
CC: UTE=34 ‘UNIMPLEMENTED FUNCTION 
CC. ILG=35 “ILLEGAL QUEUE 
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000340 

174400 
174402 
174404 
174406 
174419 
174412 
174414 
174416 
174420 
174422 
174424 
174426 
174430 
174432 
174434 
174436 

190000 

100000 
040000 
020000 

MACY11 27(657) 

: GENERAL PROCESSOR DEFINITIONS 

PRI7=340 

e
w
e
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e
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s
 

w
e
 
w
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o
e
 

bt YCNT=174400 
DEXWO3=17440e 
DEXWO2=174404 
DEXWO1=174406 
TENADL=174419 
TENAD2=174412 
TOLOBC=1 74414 
TOLIBC=174416 
TO10AD=174420 
TO11LAD=1744e2 
TOLGDT=174424 
TOLIDT=174426 
DIAG1=174430 
DIAGE=174432 
STAT=174434 
DIAG3=174436 
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SEP=010000 
PRIOFF =004000 
PHYS= 100000 

;PROCESSOR PRIORITY 7 

DTE20 REGISTER DEFINITIONS 

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

POM# 200-200-012-00 

;DELAY COUNT WORD 
:DEPOSIT OR EXAMINE WORD 3 
DEPOSIT OR EXAMINE WORD 2 
DEPOSIT OR EXAT NE WORT 1 
TEN ADDRESS WORD ! 
TEN AODRESS WORD 2 
70-10 POP=11 MEMORY ADORESS 
-TO-11 BYTE COUNT 
:TO-10 POP-11 MEMORY ADDRESS 
;TO-11 POP-11 MEMORY ADDRESS 
:T0-10 POP-11 DATA WORD 
;TO-11 PDP-11 DATA WORD 
:DI TIC WORD 1 AGNOS 
s DIAGNOSTIC WORD ; 
STATUS WORD 
DIAGNOSTIC WORD 3 

EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS) 

OTE DEFINITIONS 

REGISTER BIT DEFINITIONS 

TENAD! DEFINITIONS 

;DEPOSIT (BIT le) 
EXAMINE/DEPOSIT PROTECT OFF 
‘PHYSICAL EXAMINE 

. TOLIBC DEFINITIONS 

tFLOP=100000 
2STOP=040000 
TO11BM=020000 

;1 FLIPFLOP BIT 
; ZSTOP 
;1O 11 BYTE MODE 

SE@ 00S! 

2e-AUG-75 10:30 PAGE 1
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DIAG! DEFINITIONS 

oo4yo0o oso04=004000 :KL CLOCK ERROR STOP 
992900 O 35=006000 RUN 

;HALT 
0004CO DEX=000409 sDEPOSIT OR EXAMINE MAJOR STATE 
o00c200 7010-090200 370 10 
00S200 DFUNC=000299 
090:50 1011=009190 ;T0-11 TRANSFER MAJOR STATE 
C0904 010:1=900040  WTAGHOSE 19711 INTERFACE 
0OCIeO §=PULSE=C0000e9 SINGLE CLOCK CYCLE 
009610 CIKL10=20010 :OIAGNOSTIC MODE SWITCH 
96C094 OSEND=00CO04 SEND DATA 
00000: OCOMST=000091  ;DIAGNOSTIC COMMAND START 

; OIAG] FUNCTIONS 

poscoo §=[STPCL=0 STOP THE KL CLOCK 
9010GO <§’RCL=01#1000 TART THE KL CLOCK 
opecoe §: §Scik=C2#1090C INGLE STEP THE M BOX CLOCK 
003000 .SECLK=03#1009 SINGLE STEP THE feo CLOCK. LEAVES THE 

>E80X CLOCK casi AND EBOX SYNC TRUE. 
i CAUSES (2,3) MBOX CLOCKS DEPENDING ON 
BOX CLOCK INITIALLY (FALSE TRUE) 

i EROe NOT DEPENC ON 'T’ FIELD OR B WAIT. 
co¥ocd §=. CECLK=04#1000 ; CONDITIONALLY OF SSUE AN EBOX CLOCK IF THE EBOX 

“CLOCK IS TRUE. 'MAKES EBOX CLOCK FALSE. 
IF ISSUED IN THE MASTER RESET STATE. 
iLEAVES EBOX SYNC TRUE. 

coscoo )§«. BRCLK=05#100 SSUE A BURST OF THE CLOCKS. THE NUMBER 
- OF OnBOX CLOCKS igeeee (1-255) HAS BEEN 
jBEEN, LOADED PREVIOUSLY BY FUNCTIONS LOBRR, LDBRL 

po60c0 “CLRMR-ObsIShO” CLEAR MASTER RESET STATE 
007000 :SETMR=07%#1000 T MASTER RESET STATE. RUNNING THE CLOCK WHILE IN THIS 

Sra *CLEARS’ iE KL10. 
o10c00 -CLRUN=10#1900 OS T-LOOP. ;CLEAR THE RUN FLOP. MAKE THE MICRO COCE GO TO 

011000 “serTRneiieiooe :SET THE RUN FLOP. ALLOW REPEATED INSTRUCTION EXECUTION 
012000 .CONBT=12#1000 “SET THE CONTINUE FLOP (MOMENTARY). ALLOW THE 

“MICRO CODE TO LEAVE THE HALT LOOP 
O14000 . IRLTC=14#1620 sUNLATCH THE IR AND LOAD IT FROM THE AD. 
015000 .DRLTC= =1seio0 “UNLATCH THE DRAM REGISTER AND ALLOW IT 70 LOAD FROM THE 

—_ OO 

SEQ S0Ce
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042000 

943090 
044000 

o4sS000 

0470600 

= cae 

cos 
1-O0CT-75 99:30 PAGE 4S 

CLOCK LORD FUNCTIONS 

* LOBRR=42#1000 >LOA 0 THE RIGHT HAND 4 BITS OF THE 8 BIT 
BURST COUNTER FROM EBUS BITS 32-35 

-LOBRL=4481000 LOAD THE LEFT HAND 4 BITS OF THE BURST CTP. 
“LDSEL=44#1000 i Lond THE CLOCK SOURCE AND RATE SELECT 

-LOCK1= =4b4 ono “LOAD THE CONDITION-CHECKING 

35 
,LOCK2=47%#1000 LOAD 

BIT 

sREGISTER: Ze 3 
ct See RATE 

on NORM XTL OO 
: OL FAST XTL O01 #2 
: 10 EXT 10 A 

UNDEF 11 
sLOAD THE REGISTER WHICH CONTROLS THE EBOX CLOCK 

a 

LE CONT 
SABLE DATA PATHS CLOCK 

ENABLE REGISTER. 
HESE ALL ENABLE THE CLOCK TO STOP AND NO SHOULD 47 

BE USED _IN CORTUNCTION WITH BIT 3S OF FUNCT 

3e 
333 CHECK CRAM PARITY 
;34 CHECK ORAM PARITY 

CHECK FIELD SERVICE PROBE 
THE ENABLE/DISABLE FUNCTION REGISTER 

FUNCTION 
;3e DISABLE EBOX REQUESTS TO “BOX 
133 SIMULATE AN MB _RES® FOR EACH MB wart 
334 CHECK AR GND ARX PARITY AND CAUSE A 
;APGE FAIL UCODE TRAP IF ERROR 
335 MUST BE_SET TO PERFORM DESIRED ACTION OF 
iF ANCTION 3b (ABOVE). STOPS ALL CLOCKS IF AN ERROR 

SEG 00S3 
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1-OCT-75 99:30 PAGE 46 

0S7N00 

oSecco 

osS900 

054000 

-LCRM1=57%#1 000 

-LORMNS=543#1000 
"CORDL =52#1000 
“CCRDR=51#1000 

DOS 

MACYi1 27(657) 

CRAM 

308-11 20-23 

708-11 40-43 

DRAM LOAD FUNCTIONS 

* LORMI= =6041000 
-rorwe=b1 47608 

“vorna=6é4ton0 
“LORIV= 63#1000 

“LORJD=b4#1000 
“15-17 
:12 

:12-14 DRAM RO0-02, EVEN ADDRESSES 
DRAM poo- 3 VEN ADDRESSES’ 

:12-14 DRAM AOC-O2, ODD ADDRESSES 
DRAM BOO~ “08, ODD ADDRESSES 

i! 4-17 COMMON JO1-04 
S-i7 JO8-10 EVEN ADDRESSES 

PARIT art, EVEN ADDRESSES 
COMMON J07 (NOTE -- JOS,& DO NOT EXIST) 

JO8-1C, sgt ADDRESSES 
PARITY BIT, ODD ADDRESSES 

IR, ORAM CONTROL FUNCTIONS 

'os10J=65#1000 
“OSACF=66#1000 
“E10JA=67#1000 

" INICL=7081000 

 uRNBX=71%1000 

;DISABLES SPECIAL ee OF OFCODES 2S4, 7XX 
DISABLE IR AC OUTPUTS 
sENABEL KL STYLE DECODING OF CODES AND AC’S 

; INIT CHANNELS 

sWRITE M-BOX 

SEQ 00S4 

22-AUG-75 10:30 PAGE 
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ERROR POINTER TABLE 

;BNB73F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM 

076900 

147000 
146000 
145000 

. MEMRS=76#1000 

- RCRM1=147%1000 
RCRM2= 14641000 
. RCRM9=145#1000 
» RORMY= 144% 1000 

 RCSPF=141#1000 
"ROJ71=13S#1006 ; 
"ROJI4=1 34" 1000 

133000 :ROMAB=133#1000 

"CSHRG= 1641000 
. GFNR=102#1000 

VERSION 3(23) 

;SET KL1O MEM RESET FLOP 

;RERO C-RAM BITS 0-19 
READ C-RAM BITS 20-39 
READ C-RAM BITS 40-59 
READ C-RAN BITS 60-79 

;READ SPEC FIELD OF C-RAM 

;READ JO7-J10 OF p-Rat 
SREAD J91-JO4 OF D-R 
“READ A & B FIELD OF "D-RAM 

MACY11 27(657) 

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

; LOAD AR FUNCTION 

"LDAR=77#1000 

- PCABi=150%1000 
. PCAB2=151#1000 
. PCAS3=152e#1000 

1S3000 .PCABY=153%1000 

;LORD THE AR FROM EBUS 0-35 

;PC-ADDRESS BREAK REGISTERS 

. DIAG3 DEFINITIONS 

000 SwStLT=1c0000 
D O00 

10 
DUPE= BOD004 
NJPE=000002 
CNUPE=000002 
TO10BM=00C001 

; DIAGe DEFINITIONS 

RFMADD=109000 
RFMAD 1 =040000 
EDONES=C040000 
RFMADe=020000 
RFMAD3=010900 
DRESET=000100 

010000 
000100 

SS 8 
;RFM ADDRESS B 

SS 8 
B :RFM ADCRESS 

er SELECT LEFT 

SHIET “CAPTURED DATA 
DATO UNIBUS PARITY ERROR 
“CLEAR DUPE AND DURE ERROR FLAGS 
WRITE EVEN (BAD) PARITY 
;DATO UNIBUS RECEIVE ERROR 
jNPR_UNTBUS PARITY ERROR 
;CL NUPE 
70-10 BYTE TRANSFER MODE 

;REM ADDRE 

SDTE RESET 

22-AUG-75 

SEQ 00SS 

30:30 PAGE 1 
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MACY11 27(657) 1-O0CT-75 09:30 PAGE 48 
ERROR POINTER TABLE 

;BMB73F - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(e3) 
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000016 

. 
$ 

FOS 

: STAT DEFINITIONS 

So10pN=190000 

BON Ba 40088 
TOLOER=025000 
ERR10S=020000 
pon es 0100.8 

2
5
 ©
 

7
 

5
¢
5
 

oO
 

~
 

oO
 

Q
 

oO
 

EBSEL=000100 

INTROF = G00010 
DEXDON=000004 
EBUSPS=000004 
TO11ER=000902 

ERRI1C=000001 

PIDENT=0 
CHNPNT=1 
C¥CLS=2 

08
 

08 
8)

 
o
e
 

; T0- te NORMAL Hea ane an 
i NORMAL, TERMINATION ¢ 

MAL TERNINAT Of start 
iT0-4C Ie ERROR T BAINAT ION 

ROR TERMINATION STATUS 
RAM IS ZEROS 
CLEAR TO-10 ERROR TERMINATION 
10 REQUESTED -11 INTERRUPT 
:REQ i status 

XWORD | 
5-10 REQUESTS -11 INTERRUPT STATUS 
:-11 MEMORY PARITY ERROR 
CLEAR -11 MEMORY PARITY ERROR FLAG STATUS 
:-l1 REGUEST -10 INTERRUPT 
REQUEST -10 JATERRPT STATUS 
:10-11 TRANSFER 
;TO-11 NORMAL TERMINATION FLAG STATUS 
if BUEFER SELECT 
;T7O-11 NORMAL TERMINATION FLAG STATUS 
SNULL STOP 
-11 INTERRUPT ENABLE 
SEBUS PARITY ERROR 
-EBUS PARIT ERROR 
“RESTRICTED MODE 
;DISABLE POP11 INTERRUPT 
;DEPOSIT/EXAMINE DONE 
iEBUS PARITY ERROR SET 
;TO-11 BYTE ERROR TERMINATION 
:TO-11 ERROR TERMINATION FLAG STATUS 
: INTERRUPTS ON 
;CLEAR TO-11 ERROR TERMINATION FLAG STATUS 

; DTE2O COMMUNICATION AREA OFFSETTS (WORD NAMES) 

;PROCESSOR ISENTIFICATION WORD 
: POINTER TO cone AREA OF NEXT PROCESSOR (CIRC LIST) 
;CLOCK CPS COUNT 
IME OF DAY 

ATE 
: PROCESSOR STATUS WORD! 
:PROCESSC% STATUS WORD2 
PROCESSOR STATUS WORDS 
PROCESSOR STATIS WORDY 
PROCESSOR STATUS WORDS 
“PROCESSOR STATUS WORDS 
;PROCESSOR STATUS WORD? 
PROCESSOR STATUS WORDIO 
“PROCESSOR STATUS WORD! 1 
“PROCESSOR STATUS WORDI2 

SEG 00S6 

MACY11 27(657) ee-AUG-7S 10:30 PAGE 1 
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ERROR PO 

7(§57) 
INTE 

1-OCT-75 09:30 PAGE 49 
R TABLE 

:BMB73F - KL1O (POP-11) 256 WORD 

w
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w
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w
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e
e
 
w
e
 

w
e
 

090017 PSWW13=17 
FORPRO=20 
PROPNT=21 
STATUS=22 
QSIZE=23 
-CTYOCH=24 
:CTYORW=25 
“CTY 1CW=o6 
CTYIRW=27 
:MISCW=30 
MISRW=31 
PINASGI=32 
UNASG2=33 
UNASG3=34 
UNASG4=35 
UNASGS=36 
UNASGE=37 

000032 

GOS 
SEG 0057 

BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-RUG-75 10:30 PAGE i 

;PROCESSOR STATUS WORDI3 
:FOR PROCESSOR IDENTIFICATON WORD 
POINTER TO COMM AREA of THE PROCESSOR ASSOC WITH THIS BLOCK 
‘COMMUNICATION STATUS WORD 
QUEUE SIZE WORD 
SCTY #0 COMMAND WORD 
CTY #0 RESPONSE WORD 
CTY #1 COMMAND WORD 
;CTY #! RESPONSE WORD 
MISCELLANEOUS COMMAND WORD FOR NON-GUEUE PROTOCOL 
MISCELLANEOUS RESPONSE WORD 
UNASSIGNED WORD! 
UNASSIGNED WORD2 
UNASSIGNED WORDS 
UNASSIGNED WORD4 
UNASSIGNED WORDS 
‘UNASSIGNED WORDS 

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

OTEFLG=444 
DTEF11=450 
OTECMD=45 | 
STEMTD=4SS 
DTEMTT=456 

000455 
009456 

eooce, + 
coocds 1 

; OPERATION COMPLETE FLAG 
;POP-10 FROM POP-11 ARGLMENT 
:PDP-10 TO POP-11 COMMAND WORD 
SMONITOR TTY OUTPUT COMPLETE FLAG 
:MONITOR TTY INPUT FLAG 

STATUS DEFINITONS 

;IN PROGRESS OF PROCESSING QUEUE 
;TO HIM INDIRECT IN PROGRESS 



MAR 1975 MACY:1 27(657)_ 1-O0CT-75 09:30 PAGE SO SEG 00S8 
OZBMOF .P11 ERROR POINTER TABLE 

2525 ;ONB73F ~ KL1O (POP-1:) 256 WORD BOOTSTRAP ROM VERSION 323) MACYI1 27(8S7) 22-AUG-75 10:30 PAGE 2 
2327 : 

23209 : DEFINITIONS . . . 
2331 ; qoo4 AOTOR?= 40 ;SAVE RO TO R7 IN 4O TO Sb 
2333 : 000130 OTESAV= 130 ;SAVE FIRST le OTE REGISTERS DLYCNT TO T011DT 
2334 . ; ; IN LOCATIONS 130-156 

5336 : ooon12 AETRY= 10. ;D0 10 RETRIES BEFORE HALTING 
5 ; 173009 AOMORG= 173000 ;ROM STARTS AT 773000 
3349 : ESTABLISH ROM ORIGIN 
E342 ; 173000 ' =ROMORG 



005900 
005002 

g05916 

095920 
ooSte2 

COSCe4 
005026 

005030 
005032 

005034 
005036 
OCSO40 
005042 
OCSO44 
SOSO46 
005050 
005C0S¢e 
905054 

005056 
CO5060 
G059e 

MACYI1 27(6S7) 
ERROR POINTER TABLE 

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

005000 
o00404 

173900 
GC0340 

912700 
000200 

0090300 
042790 
177770 

;173000 010037 
173002 900040 
:173004 0137C0 
:173006 177570 
3173010 032700 
;17301e 900001 
153019 001097 
:173016 000557 

;17302C 005000 
:173022 900404 

3173024 173000 
:173026 OCO340 

; 173030 012700 
:173032 000200 

; 173034 010005 
:173636 106300 
; 173040 122700 
173042 000340 
TPG 101404 
:173046 122700 
5173050 CCOO6O 
:17305e 191501 
:173054 005000 

; 173056 000300 
:173060 042709 
:173062 177770 

1-O0CT-75 09:30 PAGE 51 
105 

SEG 00S9 

MACY11 27(657) 2@2-AUG-75 19:30 PAGE 3 

; EXTERNAL BUTTONS #1, &2, 8&3 

> BUTTON #1 -- LOAD USING SWITCH REGISTER 

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

MOV SUR, RO -GET SWITCH REGISTER 

BIT #B1T0,RO :1S LOW-ORDER BIT SET? 

BNE BUTONX YES-- LOOK AT CONTENTS 
BR REGSAV *NO-- SAVE RI-R7 IN 42-56, GO TO ADDRESS IN RO (FROM SWR 

: BUTTON #3 -- LOAD BOOT FROM RXI1 FLOPPY DISK 

BUTON3: CLR RO ;SAY LOAD FROM FLOPPY, UNIT 0 
BR BUTONX GO TO COMMON CODE FOR 3 BUTTONS 

: REQUIRED POWER-FAIL VECTOR 
; .WORD — ROMORG, PR7 

; BUTTON #2 -- LOAD BOOT FROM RPOY DISK 

BUTON2: MOV #8177,R0 sBIT 7 MEANS LOAD FROM RPC 

: BR BUTONX “FALL INTO COMMON CODE 

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

: BITG=1 IF FROM SWITCH REGISTER 
8117 = 0 LOAD FROM RXI1 FLOPPY DISk 

: BIT 7=1 LOAD FROM RPO4Y DISA 
: BIT 1S = 1 INDEFINITE RETR 

: NOTE THAT IF BUTTON #4 IS PRESSED, RS WILL CONTAIN BIT O = 0, BIT 1S = 

BUTONX: MOV RO,RS > SAVE PARAMETER FOR BOOT 
ASLB se RO -LEFT-ALIGN SPEED FIELD IN LOW BYTE 
CMPB ss #1 6#BITH,RO -IS SPEED 16 OR 17? 

BLOS 108 -YES-- UNIT FIELD IS UNIT # TO BOOT FROM 
CMPB = s- 83 #BITY, RO -I§ SPEED 0, 1, OR 2? 

BHI 10% ;YES-- UNIT IS UNIT TO USE 
CLR RO *NO-- USE UNIT #0 

los: SWAB RO -GET UNIT # IN LOW BYTE 
BIC 8tC7,RO ‘TRIM 103 BITS 2, 1, G 



MAR 1975 
DZaMOF .P ll 

005064 
005066 

JOS 
MACY11 27(657)_ 1-OCT-75 09:30 PAGE S2 SEG 0060 
ERROR POINTER TABLE 

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

105705 i 173068 tos7os ’ TSTB. RS s WHERE SHOULD WE BOOT FROM? 
100550 3173066 100550 BMI REBOOT ‘BIT ? = 1 -- BOOT FROM RPOY DISK 

: BR RXSOOT ‘BIT 7 = 4 -- BOOT FROM RX11 FLOPPY DISK 



MAR 1975 
DZBMOF .P12 

MACYI1 27(657) 
ERROR POINTER TABLE 

;BMB73F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 
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090001 
090001 

000073 
000001 

KOS 
1-O0CT-75 09:30 PAGE S3 

: RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES 

- RXI1 REGISTER DEFINITIONS 

RXEPA= 177170 ;EXTERNAL PAGE ADDR OF FLOPPY 

AxcS= 0 -OFFSET FOR CSR 
RXERR= BIT T15 s ERROR 
RXTREG= BIT7 ‘TRANSFER REQUEST 
RXDONE = ae : TRANSFER DONE 
RXUNIT= BIT “UNIT NUMBER I 
RXFUNC= BITZ'BIT2!BIT1 ;FUNCTION: 

RXFILL= 0 - FILL SILO 
RXEMPT= 2 : EMPTY SILO 
RXWRIT= 4 » WRITE ECTOR 
RXREADS & > READ SECTO 
RXRERR= 16 - READ ERROR REGISTER 

RXGO=  8BITO -GO BIT 
RXDB= 2 >MULTI~PURPOSE DATA BUFFER REGISTER 
° 
’ 
. 

: PARAMETERS 

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

AXDTRK= 59. “pute TO TRACK 59 
RXDSCT= 1. : SECTOR 1 

: NOTE THAT THE BOOTSTRAP IS WRITTEN IN LOGICAL BLOCK 0 
WHICH IS TRACK 1. SECTORS | S,_7._ THE DUMP IS WRITTEN 
STARTING WITH TRACK Sg SeAtos iN EVERY SECTOR (PHYSICAL 
SECTORS, NOT INTERLEAVED OR CREED) 

REGISTER USAGE : 
RO - READ OR WRITE FUNCTION. BIT 15 SET IF WRITE 
Rl -- ADDRESS 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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22-AUG-75 

SEQ 0061 

10:30 PAGE 4 
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MAR 1975 
OZBMDF . P il 

005106 

MACY11 27(657) 
ERROR POINTER TABLE 

000007 

; 173070 
:173070 012703 
:173072 009401 
: 173074 005700 
:173076 001492 
:173100 012700 
:173102 900020 
173104 052700 
;173106 000007 

1-O0CT-75 09:30 PAGE S4 
LOS 

! HERE TO BOOT FROM RXL1 FLOPPY DISK-- UNIT # IN RO 
Aygoor: 

108: 

TST 
BEQ 
MOV 

BIS 

BR 

&<RXBTRK#BI TS) ! <RXBSCTHBITOD RI 

RO 
10§ 
#RXUNIT, RO 

#RXREAD+RXGO , RO 

RXSTRT 

iIS THIS UNIT # 0? 
;YES-- USE 0 
sNO-- USE UNIT # 1 

;SET READ FUNCTION IN RO 
sFALL INTO START-UP 

SEG 002 



MOS 
MAR 1975 MACYL1 27(6S7) 1-OCT-7S 09:30 PAGE SS SEG 0063 
OZBMOF..P11 ERROR POINTER TABLE 

2Hbe :BM873F - KLIC (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYL1 27(657) 22-AUG-75 10:30 PAGE 4 

2464 ; 
eHo5 : HERE TO START RX11 ON A TRANSFER, EITHER DUMP OR BOOT 

Bb . 

2467 OOS110 012706 ;173110 012706 RXSTRT: MOV RETRY , SP SET RETRY COUNT 
2468 005112 O090l2 :17311e Oo001e 
2469 005114 Ol2701 3173114 Ole70! MOV #RXEPA+RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX11 
2470 OOS116 177170 +:173116 177170 
ev? BR RXRTRY “FALL THROUGH RETRY CHECK 

73 : HERE ON ERROR TO RETRY 

2475 905120 005705 ;:173120 005705 RXRTRY: TST RS INDEFINITE RETRY? 
2476 O0Sie2 100402 :1731e2 100402 BMI 108 rYES-- TRY FAITHFULLY 
2477 905154 005306 :173124 005306 HEC SP *NO-- DECREMENT RETRY COUNT 
en? GO5126 002475 :173126 062475 BLT RXEHLT ‘GIVE UP IF RUN OUT 

2480 005130 o0000S ;173130 ooco0S los: RESET = =CLEAR THE WORLD 
2481 05:32 o0S004 :173132 oOSo04 CLR Ay SALWAYS START TRANSFER AT LOCATION ZERO 
e4Be 005134 010302 +:173134 010302 MOV R3, Re ‘GET START TRACK AND SECTOR 
e483 005136 032711 ;173136 032711 208: BIT #RXDONE, (R1) WAIT UNTIL READY FOR FUNCTION 
2484 005140 c00040 Rett 000040 
e485 O0S14e2 001775 3173182 001775 BEG c0$ ;NOT YET-- WAIT 
2486 005144 005700 ;173144 005700 TST RO THIS WRITE? 
2487 005146 100454 3173146 100454 BMI RXFLSL :YES-- FILL SILO BEFORE WRITE 
¢ 188 ; BR RXPERF :NO-- JUST GO FIRST READ 

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

e492 005150 110011 ;173150 110011 beer: MOVB RO, (R1) ;D0 READ OR WRITE 
2493 0051Se 105711 ;1731Se 105711 10%: TSTB (RI) : READY? 
2494 005154 100376 ;173154 100376 BPL 108 :NO-- WAIT 
2495 COSIS6 110261 ;173156 110261 MOVB Re, RXDB(R1) ‘SET SECTOR # 
2496 905160 O00002 ;173160 000002 
2497 005162 195711 3173162 105711 208: TSTB (R1) ; READY FOR TRACK? 
2498 005164 100376 ;173164 100376 BPL c0$ ;NO-- WAIT 
2499 005166 000302 ;173166 000302 SWAB Re :YES-- GET TRACK # 
2500 005170 110e61 ;173170 110261 MOVB R2, RXDB(R1) ;SET IT 
2501 00517e o0g0002 
eS0e 005174 000302 ;173174 000362 SWAB Re sRESTORE HIGH TRACK, LOW SECTOR 
2503 005176 032711 ;173176 032711 30S: BIT BRXERR!RXDONE, (RI) ;DONE OR ERROR? 
eS04 ogs200 100040 ; 173200 100040 
€505 005202 001775 ;173e92 001775 BEQ 30S ;NO-- WAIT 
2506 o0Se04 100745 3173204 190745 BMI RXRTRY :YES-- ERROR IN FUNCTION 



MAR 1975 
OZBMOF .P11 

005206 
005210 

O0S2le2 
005214 

O0S216 
o0S220 
00Se2e 

005224 
005226 

00230 
005232 
005234 
005236 
00SE40 

00Se42 
B0S244 
O0S246 
005250 
005252 

005254 

005276 

MACY11_27(657) 
ERROR POINTER TABLE 

005700 
1004e! 

Qle711 
oooce3 

132711 
000240 
000402 

173000 
000340 

091772 
100003 
116124 
000002 
020766 

leee2e 

0CS097 

o0s20e 

101516 

; 173206 
:173210 

;1732le 
;173214 

3173216 
:173220 
:1732e2 

; 173224 
: 173226 

; 173230 

173540 

3 173242 

: 173242 
5173044 
:173246 
:173250 
:173252 

3 173254 

» 173254 

NOS 
1-O0CT-75 09:30 PAGE SE 

005700 
100421 

012711 
000003 

132711 
009240 
00040e 

1730C0 
000340 

001772 
100903 
116124 
000002 
000766 

173242 
153525 
022704 
001000 
101337 
005007 

173254 
00S20e2 
lee70e 
000032 
193003 
105002 
062702 
000401 
022704 
160000 
101516 

: DISK TRANSFER COMPLETE WITH NO ERRORS 
TST RO ;THIS A WRITE? 
BMY RXWOON sYES-- SEE IF DONE WITH DUMP 

; BR RXEMSL ;NO-- READ-- EMPTY SILO 

; READ COMPLETED-~ EMPTY SILO TO MEMORY 

RXEMSL: MOV #RXEMPT+RXGO,(R1) ;START EMPTY 

lo$:  BITB  #RXTRE!RXDONE,(R1) ;READY FOR WORD, OR TRANSFER DONE? 
BR s-208 ;BRANCH AROUND VECTOR 

! REQUIRED POWER-FAIL VECTOR 
-WORD  ROMORG, PR7 

20$: BE 10$ :NOT READY-- WAIT SOME MORE 
BPL RXPDON -CONE-- GET ANOTHER SECTOR 
MOVB  RXDB(RI),(R4)+ NOT DONE-- GET A BYTE FROM SILO TO MEMORY 

BR LOS -WAIT FOR NEXT BYTE 

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

RXRDON: 
$$$=. 

CMPB es (R2)+, (R2)+ 
CMP #256. #2, RY sHAVE WE READ ENOUGH? 

BHI RXPERF ;NO-- READ SOME MORE 
CLRPC: CLR PC :YES-- GO TO LOCATION ZERO 

: WRITE COMPLETED-- SEE IF DONE DUMPING 

RXWDON: 
$SS=. 

INC Re 
CMPB #26. , R2 ; THIS LAST SECTOR ON TRACK? 

PHIS 10S :NO-- KEEP ON GOING 
CLRB se Re YES-- CLEAR SECTOR ADDRESS 
ADD #BI1TB!BITO,R2 BUMP TO NEXT TRACK, SECTOR 1 

10$: CMP #1024.#28.#2,R4 ;ARE WE DONE WITH 28 K? 

BLOS HAL TO ;YES-- GO HALT WITH RO= 9 IN DISPLAY 
; BR RXFLSL ;NO-- FILL SILO WITH NEXT SECTOR 

SEQ 0064 
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ERROR POINTER TABLE 
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912703 
035401 

012709 
190005 
00S005 
oocess 

: WRITE ANOTHER 
RXFLSL: MOV 

los: BIT 

BEG 
BOL 
“OVE 

BR 

* HERE ON ERROR 

RXEHLT: MOV 

108: BIT 

BEQ 
MOV 

BR 

BOb 
1-OCT-75 09:30 PAGE S7 

BLOCK-- FILL SILO 

#RXFILL+RXGO,(R1) ;SET TO FILL SILO 

BRXTREQ!RXOONE,(R1) ;READY FOR ANOTHER BYTE? 

10S ;NO-- WAIT SOME MORE 
RXPERF :DONE-- GO PERFORM WRITE 
(R4)+,RXDB(RI) ;YES-- STORE ANOTHER BYTE IN SILO 

10§ ;WAIT UNTIL READY FOR ANOTHER 

AFTER RETRYING -- DISPLAY ERROR REGISTER ANC HALT 

SRXRERR+RXGO,(R1) ;00 A READ ERROR REGISTER FUNCTION 

SEXDONE, (R1) ;WAIT UNTIL ERROR ASSEMBLED 

10$ $ 5 
RXOB(R1),RO ;GET ERROP REGISTER 

HALTED ;HALT AND DISPLAY ERRORS 

; NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-56 

START -11 HERE TO 00 A DUMP TO RX11 FLOPPY DISK 

; WHEN BUTTON #: WAS PUSHED 

bxoune 

CLR 
BR 

#<RXDTRK#BITS> ! (RXOSCTHBITO) ,RI 

SBITIS!RXWRIT+RXGO,RO ;D0 A WRITE 

;CLEAR INCEFINITE RETRY BIT RS 
RXSTRT :START DUMP GOING
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MACY11 27(657) 
ERROR POINTER TABLE 

;BMB73F - KL1O (PDP-11) &S6 WORD BOOTSTRAP ROM VERSION 3(23) 
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1-O0CT-75 09:30 PAGE S8 
CO6 

SEG COb 

MACY11 27(657) 2e-AUG-75 10:30 PAGE S 

REGISTER SAVE ROUTINE 

REGSAV IS CALLEC TO SAVE THE GENERAL REGISTERS RO-R7 
IN MEMORY AT 40-SE& (LOCATION ROTOR7). 

CALLING SEQUENCE: 
MOV RO. ROTOR7+0 
MOV #RET RO 
BR REGSAV 

RET: <RETURN HERE 

ALL REGISTERS RESTORED 

B
e
 

m
e
 

w
e
 
m
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w
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REGSAV: MOV RO,ROTOR7+!6  ;SAVE RC AS PC IN SE 

MOV BROTOR7+16,R0  ;RO NOW POINTS TO S& 

NOV SP, -(R9) :SAVE SP IN S4 
MOV RS | -(RO) “SAVE RS IN S2 
MOV RY’ -(R9) “SAVE RY IN SO 
MOV R3;-(R9) “SAVE R3 IN 46 
MON R2'-(RO) “SAVE R2 IN 44 
MOV RI} -(RQ) “SAVE RI IN 42 
MOV ~(RC) RD “RESTORE RO FROM 49 
INP DROTOR7 + 1E -GO TO SAVED PC 
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2627 :BMQ73F - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 271657) 22-AUG-75 10:30 PAGE & 

2629 : RPOY DISK BOOTSTRAP AND DUMP ROUTINES 

coat - RPOY REGISTER DEFINITIONS 

eb) : 176700 RPEPA= 176700 ;EXTERNAL PAGE ADDRESS OF RPOY REGISTERS 

2635 . 000020 «APCSI= 0 jOFFSET FOR CSR #! 
2636 4 040000 RPTRE= ITI -TRANFER ERRROR 
2637 : 020300 RPMCPE = BITh3 “MASSBUS CONTROL PARITY ERROR 
2638 : 054009 RPDVA= BITII ‘DRIVE AVAILABLE (TO -11) 
2639 : 990200 RPRDY= BIT? FUNCTION COMPLETE 
eg4g : 900076 RPFUNC= BITSiB1T4! BITaetTeteIrl FUNCTION: 
2641 : 900920 PPRST= 20 - READ-IN PRESET 
e642 : 900060 RPAR ITs 60 : WRITE DATA 
2643 : 009070 RPREAD= 70 : READ DATA 
PEYY : 059001 RPGO= BITO - GO 
24S : ococde RPWC= 2 “WORD COUNT REGISTER 
Ob4G : COfGOG RPDA= 6 “TRACK (HIGH BYTE) SECTOR (LOM BYTE) 
264? : 905010 RPCS2= 10 “CONTROL AND STATUS REGISTER 82 
648 : 900907 RPUNIT= BIT2!B8IT1? 38110 “UNIT 
2649 : 009012 RPDS= 12 -DRIVE STATUS REGISTER 
2559 : 100000 RATA: BIT1S AS TENTION ACTIVE 
2651 : 040000 RPERR= BIT] “GRIVE ERROR 
2652 . 000034 RPDC= 34 “DESIRED CYLINDER 
2653 ; 
2654 ; 
bbs : PARAMETERS 

2657 . oc0000 APBCYL= 0. ;B007 FROM CYLINDER 0 
2658 . 000000 RPBTRK= 0. PACK 0 
ob53 : o00000 RPBSCT= 0. + SECTOR 0 

2661 ; 090631 APDCYL= 409. : DUNE TO CYLINDER 409 
ebb : ocoo1S RPOTRK= 13. TRACK 13 
26 : O6COl0 RPOSCT= 8. : SECTOR 8 
2664 : 
ctts : 
2666 ; REGISTER USAGE: 
2667 : RO - FUNCTION COOE (HIGH BYTE) UNIT # (LOM BYTE) 
2668 : BIT 1S SET IF WRITE 
2669 : RI -- ADDRESS OF RPCS1 
2670 : R2 -- CYLINDER 
2671 : R3-- TRACK (HIGH BYTE) SECTOR (LOW BYTE) 
2672 : R4 -- WORD COUN 
2673 RS -- PARAMETER oro SAVED FROM INITIALIZATION 

; SP -- RETRY COUNTER 
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e680 905410 
e681 05412 
z68e 25414 
2683 205416 

E06 
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ERROR POINTER TABLE 

! HERE TO BOOT FROM RPO4Y-- UNIT # IN RO 

APBOOT: 3173410 
90500¢ tT oaato o0s00e CLR Re 
005203 ;17341e 005093 CLR R3 
052720 = 173414 0S2700 81S #<RPREAD+RPGO) *#BITB,RO ;SET READ HIGH BYTE, UNIT # LOW BYTE 
C3449G 3173416 034400 

SEG 0068 
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abet ;BMB73F - KL1Q (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE E 

eb8b 05420 012704 3173420 012704 MOV #-256. RY :READ 256 WORDS TO G00T 
2 O05422 177400 31734ee 177400 
2688 : BR RPSTRT -START BOOT GOING 

gb30 : START RPOY GOING ON EITHER DUMP OR BOOT 

eb36 Q355424 912706 424 012796 RPSTRT: MOV #RETRY, SP RETRY RETRY TIMES 
2693 O05- : O000le it 26 00001 
2694 005430 Ole701 :173430 01270! MOV BRPEPA+RPCS! RI ;ADDRESS RPCS1 IN RI 
2695 O05432 176700 3173432 176700 
269 : BR RPRTRY -FALL THROUGH RETRY CODE 

cb : HERE ON ERROR TO RETRY 

2702 095434 005705 ;173434 005705 RPRTRY: TST RS - INFINITE RETRY? 
e701 005436 100402 :173436 :o04de2 BMI 10$ »¥ES-- TRY AGAIN 
e7de O95440 OOS306 :173440 005306 DEC SP “RETRY COUNT jBRHAUSTED? 
2703 O0S442 002437 :173442 692437 BLT RPEHLT “YES-- GIVE U 

2795 oos444 of000S :173444 o0000S los: RESET ;2AP?! 
e7de OOSH46 110961 5173446 110061 MOVE RO,RPCS2(R1) SELECT PROPER UNIT # 
2797 005450 O09010 :1734S0 c00010 
e708 005452 032711 3173452 032711 BIT #RPDVA, (R1) -IS DRIVE AVAILABLE TO US? 
2799 905454 co4000 3173454 O04000 
2710 O0S456 001766 173456 001766 BEQ RPRT - TRY AGAIN 
2711 OOS460 9120711 3173460 01271! MOV SREPRST+RPGO, cri 00 ’READ-IN PRESET’ FUNCTION 
e7te 095462 OOClel +:173460 OO0C2! 
2713 CCSHG4Y 019261 3173464 010261 MOV R2,RPOC(R1) -SELECT PROPER CYLINDER 
2714 COS5466 900034 :173466 000034 
2715 005470 91036: +:173470 010361 MOV R3, RPDA(R1) ; AND TRACK AND SECTOR 
2716 O05472 009006 :173472 OfCNCE 
2717 005474 O10461 3173474 OICYE! MOV RY RPWC(RL) SET UP WORD COUNT TO PROPER VALUE 
2718 O05476 oonode :173476 Co00de 
2719 “NOTE THAT IT IS NOT NECCESARY TO SET UP BUS 
27 AODPESS, SINCE IT IS O AFTER READ-IN PRESET 
2721 995500 000300 ;173500 000300 swag RO -GET FUNCTION CODE IN LOW BYTE 
e7e2 095502 110011 :173S02 110011 MOV =—s« RO, (RL) :START FUNCTION GOING 
ere gasto4 000300 +:173504 000300 swab sR RESTORE RO s . 
2725 005596 105711 ;173506 105711 2CS$: STB (RI) : READY? 
2726 O05S510 100376 ;173510 100376 BFL 208 NO-- WAIT UNTIL IT IS 
eve? 3055!2 032711 ;173S1e 032711 BIT SRPTRE!RPNCPE, (RL); TRANSFER OR NEG PERITY ERROR? 
2728 O0S514 O60000 :173514 o&0000 
2729 095516 OC1346 ;173516 001346 BNE RPRTRY -- ERROR-- TRY AGAIN 
e73c O0552e0 03276: ;173520 032761 BIT #RPATAIRPERR, rpckin) ATTN OR OTHER ERROR? 
2731 OCSS22 140000 +:173Se2 149000 
e7ae O955204 000012 ;173524 O000ie 
e733 80556 O0lRe ;1735e6 001342 BNE RPRTRY -YES-- ERROR-- TRY AGAIN 
27394 95639 o0S70d 3173530 005700 TST RO ; READ FUNCTION? 
2735 O00S53e 100247 ;173532 100247 BPL CLRPC ; YES-- BOOT-- GO TO LOCATION 9 
2736 ; BR HAL TO sNO-- DUMP-- HALT WITH RC= O IN DISPLAY 
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| ae HERE TO HALT AFTER A DUMP-- DISPLAY RO= 0 IF NO ERRORS 

2740 005M 005000 173634 00000 ALTO: CLR RO ;DISPLAY RO= 0 TO INDICATE NO ERRORS 

e742 005536 000000 ;173536 009000 AALTED: HALT  ;DIE 
eng 895840 000776 173540 000776 , BR HALTED :STAY DEAD 

ers ; HERE ON ERROR FROM RPOY AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO 

e747 oossue 16100 ;173542 016100 RPEHLT: MOV RPDOS(R1),RO ;OTSPLAY DRIVE STATUS 
e74B 005544 O000!2 173544 000012 
e749 «005546 009773 «3173546 990773 BR HAL TED ;R.I.P. 
2750 : 
27s! : 
2752 ; START -11 HERE TO DUMP TO RPOY DISK 

Be : NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-S6 
ere : BY PRESSING SUTTON al. 

2757 3173550 RPDUMP: 
e758 OOSSSO Ol2702 :173550 O1e7C2 MOV BRFOCYL , Re 
2759 906552 990631 ;173652 00963! 
e760 OOS554 Ole703 :173554 012703 MOV #RPOTRK#BITB> ! CRPOSCT#BITD> ,R3 
2761 005556 O06410 :173556 006410 
e7b2 005560 012700 +:173560 012700 MOV #01715! (CRPWRIT+RPGO) #BITS),RO ;:D0 A WRITE, UNIT # 0 
e763 005562 130409 :173562 130490 
2764 095564 912794 3173564 912704 MOV $-(1024.#28.>,R4 ;SET TO DUMP 28 K 
o76S 905566 1!6C00 :173566 116000 
e7be 005579 agsons :173¢70 905905 CLR RS sCLEAR INDEFINITE RETRY BIT 
eve? O05S72 509714 +:173572 000714 BR RPSTRT “START DUMP GOING 
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278 -BMG73F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) NACYL1 27(657) 22-AUG-75 10:30 PAGE 7 
2773 ; INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE20 
£778 : DTE2O DEFINITIONS 
E774 ' NOTE THAT ALL DTE20 REGISTER DEFINITIONS AND BIT DEFINITIONS 
2778 : "ARE IN SDEF IN SYSMAC. SML 
5777 ; gooo4o drestz= 40 jEACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE 
2778 o00004 DTEMAK= 4 IMAX OF 4 DTE’S ON A PDP-11 
2780 : 
2781 ! BUTTON #4 -- INITIATED BY ’-10 RELOAD -11’ BIT 
fad 

2783 OCSS74¥ 010037 ;173574 010037 BuToN4: MOV RO, ROTOR7+0 ;SAVE RO IN 40 
e7e4 905576 O0C040 ;173576 O00040 
e7es OcSbo0 Oole700 :173600 Ole700 MOV #10$,RC SET RETURN ADDRESS IN RO 
2786 O0S602 173606 :173602 i73606 
e787 OO5604 O04 :173604 OODeEY BR REGSAV SAVE R1-R? 

2789 > REGISTERS SAVED-- LOOK FOR THE DTE2O WHICH PUSHED THE BUTTON 

2791 : THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL 
2792 : RINGING AND HAVE THE VALUE 1365 (OCTAL) IN IT’S 
era : 10 -10 BYTE COUNT TOLOBC. 

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

2797 COS606 OOSOOS ;179606 Ooscos ios:  cLR RS ; ADDRESS LOCATION ZERO 
2798 005610 012500 :173610 O12600 MOV (RS)+,RO “SAVE O IN RU 
2799 (O0Sble 312501 3173612 Oleso1 MOV (R5}+°R1 :SQVE 2 tN RI 
2890 005614 O11502 :173614 011502 MOV (RS) ,Re SAVE 4 IN Re 
280: OO05616 010725 3173616 012725 MOV #215'(RS)+ SET NXM TRAP ADDRESS IN 4 

005620 173634 +:173620 173634 
2803 O0Sbe2 911503 :173622 011503 MOV (RS) ,R3 :SAVE 6 IN RQ 
PBOY OO056e4 010715 3173624 012715 MOV PR?’ (RS) -SET PRIORITY FOR NXM TRAP 
80s 005626 009340 :173626 000340 

2807 : LOOP THROUGH ALL DTE’S 
2898 : 
PRC OCSE30 012704 ;173630 012704 2cs: MOV #OLYCNT-OTESIZ,R4Y ;POINT TO OTE # -1°S DELAY COUNT REGISTER 
e810 005632 174340 ;173632 174340 
eB1l ; (WILL BUMP TO # Q) 



OOS644 

OOSE46 

0056S0 
005652 
OCSESY 
OCSES6 
005550 
005662 

OCSEEY 

MACY11 27(657) 
ERROR POINTER TABLE 

012706 
000004 

062704 
COCO40 
105704 

026417 
000014 

001365 

) 173634 012706 
; 173636 290004 

; 173640 062704 
:173642 900040 
: 173644 105704 

: 173646 190770 

:173659 032764 
2173652 004000 
- 173654 990034 
;173656 001770 
;17366C 026417 
:17366e 000014 

173664 091365 

Ais: 

hag, 

1-OCT-75 09:30 PAGE 64 

MOV 

ADD 

TSTB 

BMI 

SIT 

BEQ 
CMP 

BNE 

a4, 

sOTESIZ,RY4 

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

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

106 

THIS THE END OF THE OTE’S? RY 
NOTE THAT THE ther OTE IS AT 7745 

igh THAT NOW R4= 774600 IF END 
;YES-- START ALL OVER, UNTIL A OTE $ 

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

NO-- TRY NEXT DYE ees 
TO10BC- -DLYCNT(RYS, (PC) ;DOES THIS ONE HAVE 1365 

ees 
; IN IT’S TO -10 BYTE COUNT? 

3NO-- TRY ANOTHER OTE 

;BUMP TO NEXT OTE’S EXTERNAL PAGE ADDPESS 
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O0S566 
005670 
02567e 
095574 

225676 

095710 

005722 

a a es a te 
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;BM873F - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 

010315 ;173666 010315 
O10e4§ 3173670 910245 
O1O14S } 3173672 O10145 
O1co4s = $173674 O10c45 

Q:270G ;173676 012700 
050130 ;173700 000!30 
Cl24e0 3173702 012420 
Qee706 + ;173704 Oe2700 
000:56 ;173706 000:S6 
103374 5173710 103374 

; 173712 _ 
005724 ;17371e 00S57c4 
Q10401 ;173714 Q10491 
012709 ;173716 012700 
000100 ;1737e0 000100 
010021 ;17372e 0100¢1 

; WE HAVE FOUND THE OTE WHICH PUSHED THE BUTTON 

ADDRESS OF DLYCNT REGISTER IS IN RY 

MOV —s RB, (RS) sRESTORE LOCATION 6 
MOV «RE, - (PS) .y 
MOV RI -(R5) : 2 
MOV RO; -(R5) : 0 

SAVE FIRST le DIE REGISTERS DLYCNT TO TOLIDT 
IN LOCATIONS 130-156 

MOV #OTESAV,RO ;POINT TO SAVE AREA 

299: MOV (R4)+, (RO)+ -SAVE A REGISTER 
CMP #TOLIOT-CLYCNT+DtESAV,RO ;FINISHED? 

BHIS 295 ;NO-- SAVE SOME MORE 

R¥= TOLIDT+2 

SET Rl= STATUS REGISTER 
R4= DIAGe REGISTER 

Ef
e 

9 
we
 
we
 

we
 

we
 

we
 

we
 

we
 

we
 

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

$$=. 
TST (R4)+ 
MOV RY RI - SO DOES RI 
MOV #DRESET,RO :SETUP 80 FOR *DIAGNOSTIC RESET’ 

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

SEG 0073 

10:30 PAGE 7
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D0S744 
OOS746 
005750 
005752 
005754 
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: REGISTERS: 
OQ -- DRESET (DIAGNOSTIC RESET FUNCTION) 

Rl -- STAT (STATUS REGISTER) 

THE -10 WILL NOW START READING 
THE TO -iC ADDRESS. 

DIAG2 (DIAGNOSTIC REGISTER #e, WHERE ORESET IS) 

-11 MEMORY, AS SOON AS WE SET 
WHEN FINISHED, THE -10 WILL RING OUR DOORBELL. 

;SET OTE20 FOR MAXIMUM DELAY (ZERO) 

3Sie* OUMPING -11 MEMORY 70 -10 

31S DOORBELL RINGING (TRANSFER COMPLETE)? 

;NO-- WAIT FOR DOORBELL 
“YES-- CLEAR DOORBELL AND ERROR FLAGS 

WORD BOOTSTRAP TO BE READ 
WHEN FINISHED 

;START INPUT TO LOCATION O 

;¢56 WORDS, INTERRUPT 

" sDOORBELL RINGING (LOAD FINISHED)? 

;NO-- WAIT UNTIL DONE 
SCLEAR DOORBELL RINGING 

, BITO= 0 

005061 ;173724 o0S06! CLR DLYCNT-STAT(RI) 
177744 3173726 177744 
005061 ;173730 005061 CLR TOLOAD-STAT(R1) 
177764 ; 173732 177764 

TARTING AT LOCATION 0 
032711 1737394 032711 39%: BIT br 11DB, (RL) 
004900 +:173736 so4o00 
001775 :173740 001775 BEQ 30$ 
010014 :173742 010014 MOV RO, (RY) 

: NOM THE -10 WILL GIVE US A 256 
: INTO -11 MEMORY STARTING AT LOCATION 0. 
> THE -10 WILL RING OUR DOORBELL, AND WE WILL START EXECUTION 
: OF THE LOADED CODE AT LOCATION 0. 

005061 ;173744 005961 CLR TOLIAD-STAT(R1) 
177766 3173748 177766 
012761 :1737S0 012761 MOV SIFLOP! <<-256. 987777), TOLIBC-STAT(R!) 
107400 173923 107400 
177762 «3173754 177762 

- =10 WHEN DONE 
032711 3173756 032711 40$: BIT $TO11DB, (R1) 
994000 :173760 oo4o00 
001775 ;173762 001775 BEQ 40S 
010014 173764 O10014 MOV RO. (RY) 
012705 :173766 012705 MOV #8iT1S,RS -SET RS: BITIS= 1 
100000 ;173770 100000 

- TO SAY BUTTON #4 PRESSED 
oos007 173772 005007 CLR pc ;G0 TO LOADED CODE, STARTING AT 

LOCATION 0 

SES 0074 



MAR 1975 
OZBMOF Pll 

005774 
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;BMB73F - KLIC (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(657) e2-AUG-75 10:30 PAGE 8 

3173774 009004 
; 000 090000 =; 173774 
3173775 000 

END. YF: 
000000 ;173776 000 

° 173777 000 

;174000 o00001 

OO rs | 
SEG 0075 

LO6b 

, FILL TO END OF ROM 

-PRINT <1CO0)~<.-ROMORG) ;FREE BYTES AT 1000 
"BYTE oO 
"BYTE 0 | 
BYTE 0 
“BYTE 0 

PasSe: .END 

MAP. YG: .BLKW 127 
END-YG: “BLK 1 
MAP|Y.: “BLKW 127. 
END-Y.: “BLKH 1 
MAP-YX: “BLKW 127. 
END.YX: lBLKW 1 
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2931 5 EE HEHE HE HE HE HE HE HE HE EE HE HE EE EEE A EEE AERA EERE EREE SE 
2932 ; INITIALIZATION AND START UP OF PROGRAM. 
case 7 #43 HHHHGHHHHHHIHHHIGHHHHHHH}HHH UHHH 

4 

e935 007260 RESTRT: 
2936 007260 Ole2706 901100 MOV SSCMTAG, Rb ;FIRST LOCATION TO BE CLEARED 
2937 007264 O0S0e6 CLR (R6)+ ;CLEAR MEMORY LOCATION 
2938 007266 Oee706 001136 CMP aSTKS, R6 ; DONE? 
2939 097272 001374 BNE ;LOOP BACK IF NO 
e340 007274 O12706 001100 MOV as Tack SP ;SETUP THE STACK POINTER 
2941 007300 012737 O1SSe4% g000e0 MOV HSSCOPE, J8IOTVEC ; 1OT VECTOR FOR SCOPE ROUTINE 
2942 007306 012737 000340 d000ce MOV #340, aNLOTVEC+E ;LEVEL 7 
2943 097314 012737 C1S620 000030 MOV BSERROR Q¥EMTVEC sEMT VECTOR FOR ERROR ROUTINE 
2944 907322 012737 000340 000032 MOV #340, SHEMTVECHE sLEVEL 7 
e345 007330 012737 016150 000034 MOV STRAP, da TRAPVEC ; TRAP VECTOR FOR TRAP CALLS 
e346 007336 012737 000340 900036 MOV #340, ATRAPVEC+2 sLEVEL 7 
2947 007344 012767 007344 171534 MOV #. SLPADR SINITIALIZE THE LOOF ADDRESS FOR SCOPE 
e948 007352 005067 9001056 CLR INL TFG sINITIALIZE TO ASK WHICH TYPE 
23439 097356 005067 00104e CLR TABLE sINITIALIZE TO ASK WHICH TYPE 
e950 007362 012706 001100 START: MOV #STACK, SP :SET THE STACK POINTER 
2951 007366 005067 171624 CLR LSTERR’ ;CLEAR ERROR FLG REPORT 
e9Se 007372 005037 900000 CLR rie ;SET FOR UNEXPECTED TRAP TO ADD 0 
2953 007376 QO12e767 007362 005270 MOV woTaRT PRG.NO ;GET READY FOR PWR FAIL BEFORE FIRST TEST. 
e554 007404 Q12737 000006 000004 MOV 6,004" ;SET TIME OUT TRAP VECTOR 
e955 OO74le 005037 000006 CLR 1 :SET TIME OUT STATUS TO 0 
e956 007416 005067 OO04S46 CLR FLAGY ;CLEAR TEST 4 INITIAL FLAG 
2957 O0742ee 905737 000042 TST ase ;AM I RUNNING UNDER ACT-1177 
2958 007426 901002 BNE +6 ;BR IF #WE ARE* UNDER ACT~11!! 
2959 007430 000167 O004le JMP CONT ;JUMP_IF NOT ACT-11 
2960 007434 013746 090004 MOV 084, -(SP) ;SAV TRAP POINTER 
2961 OO744O 012737 O1044O O00004 MOV BNOROM, 84 PUT IN A NEW ONE 
e962 O07446 995737 173000 TST 94173000 ;TRY TO READ THE ROM 
2963 O074Se 000240 NOP ;WAIT FOR POSSIBLE TRAP 
e364 OC74S4 012637 000004 MOV (SP)+, a4 SIF NO TRAP RESTORE POINTER 
e965 007460 026737 171714 173000 CMP MAP. YA,a#173000 ;00ES 1ST WORD COMPARE? 
e366 O0746E 001034 BNE b4$ ;CHECK NEXT MAP 
e967 907470 013746 090004 MOV oe4 -(SP) ;SAVE LOC 4 
e968 007474 O1e737 007516 d00C04 MOV ¥E5$, a84 ;SET FOR TIMEOUT 
e969 007502 005737 173400 TST #173400 ;READ FROM 173400 
e370 007506 00e40 NOP ;1F NO TIMEOUT, NOT YA 
2971 097510 12637 o00004 MOV (set ast :RESTORE LOC 4’ 
e972 007514 d004el BR 
e973 007516 Qeebeb 65$: CMP (SP4, (SP)+ ;ADJUST STACK 
2574 007520 Ole637 O00004 MOV (SP) +) a4 ; RESTORE LOC 4 
e975 O07Se% Ol2e767 001400 000672 MOV WMAP. YA, TABLE :1ST MAP ADDR 
e976 007532 Ole767 001776 000666 MOV #END.YA,ALLEND ;LAST MAP ADDR 
2977 Q07540 O12e767 173376 000670 MOV ¥173376,LASTA  ;LAST RON ADDR 
£978 O07546 O1e767 000101 005230 MOV wO00101, ,VERSON SET ROM UYPE 
e973 907554 000167 091070 JMP PRG] ;START TEST | 
e380 007560 64S: 

} ¢€981 007560 026737 172214 173000 CMP MAP.YB,@#173000 ;DOES 1ST WORD COMPARE? 
e38e 007566 001016 BNE 695 sCHECK NEXT MAP 
e983 907570 Ole767 002000 O00626 MOV #MAP.YB, TABLE  ;1ST MAP ADDR 
e984 007576 Ole767 00776 CO0b2e MOV #END.YB;ALLEND ;LAST MAP ADDR 
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e985 907604 012767 173776 oCoe24 MOV #173776,LASTA  ;LAST ROM ADDR 
2986 O07b1e O12767 OO0102 O0S164 MOV #090102; VERSON :SET ROM TYPE 
2987 0976e0 OO0167 o01024 JMP PRG] START TEST | 
2988 007624 69$: 
2989 007624 026737 173150 173000 CMP MAP.YC,@#173000 ;DOES 1ST WORD COMPARE? 
2990 007632 001036 BNE 74S : CHECK NEXT MAP 
2991 007634 O13746 o90004 MOV ae (SP) “SAVE LOC 4 
2992 007640 012737 607664 oO00904 MOV #76$.a “SET FOR TIMEOUT 
2993 OO7646 926737 173526 173400 CMP MAP, ye4o0, 04173400 1§ IT YC? 
2934 G076S4Y 001004 BNE 775 NOT YC 
2998S 007656 Ci2es37 occoooy MOV (SP)+, ae4 BPS TORE LOC 4 
2996 007662 OOC4OY BR 7B -YES IT IS A YC 
3997 C0764 O2zbeb 76%: CMP (SP)+, (SP)+ “ADJUST STACK 
2998 OO7666 012637 oo0004 77$: MOV (SP)+) a4 “RESTORE LOC 4 
2999 007672 OOO4IS BR 74§ CHECK NEXT MAP 
3000 097674 785: 
3001 007674 012767 003000 oO00See MOV #MAP.YC,TABLE  ;1ST MAP ADOR 
3902 007702 O1e767 003776 OO0SI6 MOV #END.YC;ALLEND :LAST MAP ADDR 
3003 007710 Ole767? 173776 000520 MOV #173776,LASTA LAST ROM ACDR 
3004 007716 Ole767 000103 oosd60 MOV #000103; VERSON :SET ROM TYPE 
3005 007724 000167 000720 JMP PRG! START TEST 1 
3006 007730 74$: 
3007 007730 026737 174044 173000 CMP MAP.YD,@#i73CO0 ;DOES 1ST WORD. COMPARE? 
3008 007736 OO10i& BNE 795 “CHECK NEXT M 
3099 007740 012767 oO04000 oocyss MOV #MAP.YD,TASLE ;1ST MAP MOOR 
3010 OO7746 O12767 004776 d0045e2 MOV #END.YD;ALLEND LAST MAP ADDR 
3011 097754 Ole767 173776 CcO4S4 MOV $173776,LASTA :LAST ROM ADDR 
3012 oO07762 Ole767 O09104 o0S014 MOV 8000104; VERSON :SET ROM TYPE 
3013 907770 000167 OO06S4 JMP PRG] -START TEST I 
3014 007774 79§: 
3015 0607774 026737 175000 173000 CMP MAP. YF,@#173000 ;DOES IST WORD. COMPARE? 
3016 o10002 901016 BNE B4S “CHECK NEXT 
3017 O19004 012767 oO0So00 coo4le MOV aMAP.YF, TABLE ;1ST MAP ADDR 
3018 010012 Ole767 005776 oco40E MOV #END.YF,ALLEND LAST MAP ADDR 
3019 010020 Ol2767 173776 Od0419 MOV #173776;LASTA LAST ROM ADDR 
30eC 010026 612767 OfO106 004750 MOV sO00106;VERSON ;SET ROM TYPE 
3021 O10034 000167 O00610 JMP PRG! “START TEST I 
3022 010040 us: 
3023 010040 104400 010540 TYPE —§ ,NMATCH :NOT BM873YA OR B ORC ORD 
3024 o10044 Occ000 HAL T 
3025 oO1004% 005767 000362 CONT: TST INITFG :I§ THIS THE FIRST TIME START UP? 
3026 o1nose 001127 BNE 33 -BR_IF NOT FIRST TIME HERE. 
3027 010054 005167 900354 COM INITFG -SET THE FLAG 
3028 010060 104400 Oll24e es: TYPE _, BN873X ‘TYPE THE QUESTION. 
3029 610064 104412 RDLIN 
3030 O10066 Ole602 MOV (SP)+,R2 
3031 010070 Q11202 MOV (Re) Re ;PLACE CHARACTER INTO Re. 
3032 010072 O22702 op00se2 CMP #52, Re :WAS * HIT? 
3033 10076 oO!0l1 BNE 645, BR IF NO 
3634 019100 012767 o06260 000316 MOV aMAP.Y., TABLE :SET FOR START OF TABLE 
3035 010106 010767 O066S6 Ocd312 MOV WEND.Y.,;ALLEND :SET END OF TABLE 
3036 010114 O!2767 173376 000314 MOV #173376,LASTA SET LAST ROM ADDR 
3037 Ol0le2 4S: 
3038 010122 o22702 o0010! CMP #101,R2 ;WAS A HIT?? 
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011317 

O1431e 

CCO006! 

900272 
O2006e 

001000 
900063 

0C17&5 
000064 

902765 
014544 
176634 

TABLE 

OCIEbE 
COC ebe 
C0leb4 

cc 
o0Ce34 

090206 
090202 
GOS204 

000156 
900252 
oo0is4 

J00i 26 
000122 
000124 

ess: 

66$: 

67§: 

695: 

33: 
X.X.: 

es: 

4§; 

S$: 

6$: 

3s: 

TABLE: 
ALLEND: 0 

BO? 

65§ 
eMAP. YR, TABLE 
#ENS.YA,ALLEND 
8173376 ,LASTA 

#102,Re 
6S3 
#MAP.Y8, TABLE 
BENC. YB, ALLENO 
#173776,LASTA 

#103,Re 
&7$ 
sMAP. YC, TABLE 
8ENO.YC,ALLEND 
#173776, LASTA 

#104,Re 
68$ 
sap. YO, TABLE 
sEND. YO, ALLEND 
#173776, LASTA 

#106,R2 
695 
aMAP. YF, TABLE 
BEND. YF ,ALLEND 
#173776,LASTA 

Re. VERSON 
TASLE 
38 
BM. ERR 

og 
MSG3 

(SP)+, Re 
(RZ). R3 
#61,R3 
4§ 
PRG! 
#62 ,R3 
cs 
PRG2 
863,R3 
6§ 
PRG3 
#64 ,R3 
33 
PRGY 
M. QM 

RESTRT 

; WAS B HIT9? 
:BR IF NO 
:SET FOR START OF TABLE 
sSET END OF TOBLE 
SET LAST ROM AOGR 

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

WAS 0 HIT?? 
BR_IF NO 

;SET FOR START OF TABLE 
;SET END OF TABLE 
:SET LAST ROM ADDR 

;WAS F HIT?? 
BR _IF NO 
SET FOR START OF TABLE 

:SET ENO _OF TABLE 
;SET LAST ROM ADDR 

;STORE VERSION TYPE.. 
HAS A MAP BEEN SELECTED? 

:BR IF OK... 
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MACY11 27(657)_ 1-OCT-75 09:30 PAGE 71 
ERROR POINTER TABLE 

006660 EXTMAP: MAP. YX 
007255 EXTEND: ENO. YX 
000090 INITFG: O 
909090 LASTA: QO 
104409 910450 NOROM: TYPE »NOROMS ; TYPE CAN'T FIND A RESPONSE 
pene wT 5 “NO LOADER INSTALLED? 

005015 OS1!e4 950101 NOROMS: .ASCII <15><12>/TRAP TO 4 ON IST READ OF 1730007 
O1S O844le O20123 -ASCIZ =¢15><12>71S LOROER INSTALLED?/ 

095915 949503 Oe3Si6 NMATCH: .ASCII ¢15><«12>/CAN’T IDENTIFY LOADER AS YA,YB,YC,YD OR YF AFTER/ 
OOSdiS 046503 feCi20 eASCIZ = ¢15)¢12>/CMP WITH LOC 173000/ 



MAR 1975 MACY11 27(657) 
[ CZ@MOF.P11 ERROR POINTER TABLE 

3:01 
3102 

} 3:03 
3104 
3105 
3106 
3107 

| 3108 

aif6 
3111 O10650 912757 010650 co4gI6 
3:12 010656 Ole7é7 o90S00 170334 
3113 ClO6EY 012737 914676 900004 
3114 O10672 016709 173900 
3115 10676 Oie767 010722 170202 
3116 O1C704 OL6704 177514 
3117 O10710 9516767 177522 00322 
3118 O10716 012703 009005 
3119 O10722 O22700 173024 
3120 010726 cO1001 
3lei 10730 S22024 

| 3122 619732 O82 173224 
3iz3 010736 001901 
3le4 10740 d220e4 
3125 10742 OIO4G7 170156 
31e6 1974 010067 170154 
3127 10752 911967 170250 
32g 01075 i196? I7deNe 
129 O107b2 026767 170236 170236 

3130 010770 001401 
3131 019772 10400} 
3132 619774 332767 OO4000 166566 
3:33 011002 O01002 
3i34 O1i004 00530: 
3135 011006 01345 
3137 011010 926700 o90224 
3138 0110149 001403 
3133 O11Cle oocoo4 
3140 011020 ceede4 
3it1 011022 
3142 
3143 011924 932767 O00001 166536 
3144 01:092 0141 
3145 11034 022767 173776 700176 
3146 913942 001407 
3:47 O11044 012767 173776 OcO0166 
3148 Cliose 016704 177362 

| 3:49 011056 905720 
315¢ 911960 O00716 

DO? 
1-OCT-75 09:30 PAGE 72 

:PROGRAM 1 
; THE PURPOSE OF PROGPAM ! IS TO READ THE ROM AND 
;VERIFY THAT THE DATA 1S CORRECT. ALL ADDRESSES 
;RRE READ, EXCECPT THE TRAP VECTOR, FIVE TIMES. 

; THE SECOND PART OF THIS TEST VERIFIES THAT TRYING 
370 WRITE THE ROM RESUTS IN A TIME OUT TRAP. 
;ALL ADDRESS ARE WRITTEN WITH A -1 
;,AND ARE EXPECTED TO TRAP. 

PRG1: 

PRG. 1: 

20$: 

ees: 

233: 

10$: 

8PRGI.PRG.NO 
#500, {COUNT 
WhO, TRAP. ae4 

20 
(RO)+, (RY) 4 
#173204, RO 
2 
(RO)+, (R4)+ 
RY, SGODAT 
RO. $8DCAT 
(RO), TEMPY 
(R4)’ TEMPS 
TEMP3, TEMPY 
225 
I 
#BIT11,SWR 
238 
R3 
2$ 

LAST,RO 
10S 

(RO)+, (R4)+ 
1§ 

BRITO, SWF 

#173776, LAST 
3s 
8173776, LAST 
EXTMAP RY 
(RO)+ 
1$ 

ee H ESS 5 TIMES. 
T 0O_THE VECTOR ADO. 
F NOT THE VECTOR ADD. 

;UPOATE TO NEXT ACORESS 

;READ THE ADDRESS 
:READ THE SOFTWARE ADDRESS 

;8R IF GOOD 
; INCORRECT COMPARISON. 
QUICK PAaSs.? 
BR IF YES 

;HAS THAT ADD BEEN READ S TIMES? 
;BR IF NOT S TIMES 

;WAS LAST ADDRESS CHECKED? 
;BR IF YES 
;LOCK ON THIS ADDRESS IF SW14=1 
;UPDATE THE POINTERS. 
sCONTINUE THE TEST. 

;EXTENDED WORD TO BE CHECKED? 
;BR IF NO CHECKING. 
;IS ALL THE TEST DONE? 
:BR IF YES. 
;SET LAST ADDRESS. 
*SET EXTENCED MAF. 
:POP POINTER 
:GO0 DO THE TEST. 

. 
e 

ry 
$ 

SEG 0080 
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MACY11 27(657)_ 1-OCT-75 09:30 PAGE 73 SEG 9081 
ERROR POINTER TABLE 

i TEST THAT WRITTING ROM RESULTS IN A TIME OUT 

012767 011106 170016 3s: MOV #S$, SLPADR -IF SWi4¥=1 GOTO S$ WHEN SCOPE IS HIT 
O1e700 173090 MOV #173000, RO “SET RO WITH BASE ACORESS OF 
012737 O11142 ooo0904 MOV ub, an -SET FOR TIME OUT TRAP 
012703 coocos 4§: MOV :DO ERCH ADD S TIMES 
O22700 173024 S$: CMP ti7seey, RG “CHECK FOR A TRAP VECTOR 
901001 BNE 24§ “BR IF NOT VECTOR 
905720 TST (RO)+ “UPDATE THE REGISTER POINTER 
022700 173224 24S: CMP 8173224, RO ‘CHECK FOR THE OTHER VECTOR 
00:091 BNE 25 BR IF NOT THE VECTOR 
006729 TST (R3)+ “UPCATE THE POINTER 
(12710 177777 25$: MOV #-1, (RO) -WRITE ROM WITH A -1 
9g0245 NOP “WAIT ONE INSTR. TIME 
O:9967 170066 MOV RO, TEMPY 
104302 ERROR 2 “WRITING ROM DION’T TIME OUT. 
01279 301100 6S: MOV sSTACK, SP “RESTORE STACK 
032767 OO40CO 1664!4 BIT sBIT11.SWR “QUICK PASS? 
901002 BNE 303 
006393 bEC R3 :60 EACH ADD S TIMES 
001352 BNE S§ “NOT DONE WITH THIS ONE YET. 

632767 OGO0O! £6400 30%: BIT #8170, SWR -EXTENDED 128. WORDS TO BE CHECKED? 
O5 144 BEQ 315 BR IF NO 
922700 173776 CMP #173776, RO "HAVE ALL 256. WORDS SEEN CHECKED? 
501407 BEQ 7§ -BR IF ALL DONE 
900493 BR 323 ;KEEP GOING 
026700 177230 31S: CMP LASTA,RO ALL DONE?? 
0C!403 BEQ 7$ ‘HAVE ALL 128. WORDS DON 
o00c04 328: SCOPE » CHECK Shs FOR ORrezErh 
395720 TST (RO)+ “UPDATE TO NEXT ADDRESS 
008732 BR 4 60 D0 IT AGAIN 
005367 167776 73: DEC ICOUNT TERATION COUNT CONE? 
901004 BNE 8s aR IF NOT DONE. 
C4767 OC3S06 JSR PC EOP “TYPE END MESSAGE 
000167 177414 IMP PROI -GO 00 IT AGAIN. 
OG9167 177424 QS: IMP PRG. 1 GO RESTART. 
900000 LAST: O 

(15) (12> /MAINDEC-11-D2BMOF/ 0050iS 049515 O47111 B8MB73X: .ASCII 
ASCII ¢(15)>¢12>/CEVICE VERSIONZ 

IZ ¢15><12)>/8M873-Y/ 
ig (15><12)/7#,A,B,C,0,F ONY./ 

640 G20C46 o42526 VERS: 7 VERSION: 8873-17 
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MACY: 27(657) 
ERROR POINTER TABLE 

12767 
1e737 

G14ss! 

167459 

177454 

167430 

00000! 

17340C 
1766le 

1-0C7-75 09:30 PAGE 74 

603276 

oe 
1 FFE38 

167554 

176736 

176664 

165764 

FO7 

;PROGRAN 2 
BLING READ FROM ROM. 
: THIS pe oeR An WILL DUMP rae af ONTENTS OF THE ROM OUT 
: PERFORM] HECK] 
PLEASE NO e: CHECK ra 1s BONE. 

PRG2: MOV BeRGe BERG, NO ;SET FOR POWER FAIL 
MOV AP aed = SET FOR UNEXPECTED TRAP TO 4 
nOy LASTA AST 
ADD #2105 

21$: MOV #173000, RO “SET RO WITH THE STARTING ROM AOD. 
MOV TABLE, R3 SET POINT 
TYPE  ,OH.e : TYPE Se Scaae 
TYPE OH. 2B ‘TYPE THE HEADER 

1$: MOV 7, TEMPS SET COUNTER 
MOV (RO) RI "READ THE ROM 
MOV RO, TEMP “STORE RO 
MOV Ri’ TEMPY ; STORE RI 
CMP aMAP.Y.,TABLE  :IF BRE?a, Y# SEL ECTED; FILL TABLE 
BNE 228 OR IF NOT BMB73.Y 
MOV (RO) (R3)+ “FILL THE TAGLE.. 

2cs: 1ST PO)4+ :POP THE POINTER. 
TYPE CACRLF 

MOV TEMPS, -(SP) 
TYPOC 
TYPE | MSPACE - TYPE THREE SPACES. 

MOV TEMPY, -(SF) 
TYPOC 

73: MOV (RO) RI -STORE ROM DATA 
MOV RO, TEMPS :STORE ROM ADDRESS 
MOV RI’ TEMPY “PREPARE DATA FOR TYPE OUT 
CMP aMAPLY., TABLE :IJS BM@79.Y" SELECTED? 
BNE 238 “BR IF NO.. 
MOV (89) (R3)+ SILL THE DATA TABLE 

238: ST RO)+ “POP THE POINTER 

TYPE  _, MSPACE 

MOV TEMPY, - (SP) 
TYPOC 

CMP LAST,RO ;HAS THE HIGHEST LIMIT BEEN HIT? 
BEG 2$ -BR IF ALL DONE. 
DEC TEMPS “DECREASE COUNTER 
BNE 73 -BR IF NOT 0: KEEP GOING 
BR 1$ GO TYPE ADDRESS NOW 

2s: BIT #8170, , SHR iJs THE EXTENDED 128. WORDS TO BE CHECKED?? 

MOV #173400, RO “RESET POINTER OF ROM 
MOV EXTMAP, R3 =SET SOFTWARE MAP POINTER 
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MACY11 27(€57) 
ERROR POINTER TABLE 

104400 
1O4409 
012767 
911001 
010067 
010167 
012023 
104400 
316746 
104402 

104400 

011001 
019067 
010167 

104400 

O1G74E 
104402 

Qlelée 
Q12050 
000007 

O14SS! 

167310 

174000 

167266 

os4412 

1-0CT-75 09:30 PAGE 75 

187366 

016412 
077577 
042104 
042104 
052130 
047117 
027120 
052517 

6$: 

BS: 

3$: 

DH. 2: 

DH. 28: 

OH.2A: 

. EVEN 

ne = 

TYPE DH.2A “TYPE NEW HEADER 
TYPE OH. 2B “TYPE ADDRESS AND +XX 
MOV #? TEMPS “SET TYPE OUT COUNTER 
MOV (RO) RL “READ THE ROM 
MOV RG, TEMPS STORE RO 
MOV RI’ TEMPY STORE R 
MOV (RO)+, (R3)+ : STORE ah DATA IN SOFTWARE MAP 
TYPE MCRLF 
MOV tENP3, -(SP) 
TYPOC 

TYPE MSPACE 
MOV tERPa =(SP) 
TYPOC 

MOV (RO) RI -SAVE THE ROM DATA 
MOV RO, TEMP3 *SAVE THE ROM ADDRESS 
MOV Ri; TEMPY -SET DATA FOR TYPE OUT 

TYPE —_, MSPACE 

MOV TEMP , -(SP) 
TYPOC 

MOV (RO)+. (R3)+ -STORE THE DATA IN SOFTWARE TABLE 
CMP 8174000, RO “HAS THE HIGHEST LIMIT SEEN HIT? 
BE 3$ :BR IF ALL DONE. 
DEC TEMPS ‘DEC TABLE COUNTER 
BNE as *BR TO JUST TYPE DATA 
BR x -BR TO TYPE ADDRESS 
CLR RO CLEAR DATA LIGHTS 
HALT “HIT CONTINUE TO PROCEED. 

PRG2 “GOTO PRG 2 

SEs 0083 

JMP 
SASCIT <14) (15> ¢12>¢12) «12> ¢35) (37) (177) <177) 4177)/BLIND READ OF ROM/ 
SASCIZ (1S) ¢12)¢15>¢177> (177) NOTE: NO CHECKING IS PERFORMED./ 
“ASCII <15><12><12>/ADDRESS ADD+O0 ADD+O2 ADD+O4/ 
“ASCIZ “7 ADL+O6 ADD+iC ADD+12 ADD+14 ROD+ 1b/ 
"ASCII «15)¢10>«12>ZEXTENDED 128. WORD ROM DUMP.7 
"ASCII <15><15>/CONTENTS DUMPED IS PLACED IN THE SOFTWARE/ 
“ASCII. «¢15><¢12>/MAP. VISUAL INSPECTION OF DATA IS7 
“ASCIZ «= <¢15)<¢12>/YOUR RESPONSIBILITY! !/ 
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3280 -PROGRAM 3 ! 
328! :PROGRAM 3 IS THE SAME AS PROGRAM 1 ONLY YOU THE 
382 :USER HAS THE CHANCE TO ALTER THE nap WHICH IS 
283 :COMPARED TO THE DATA IN THE ROM ADDRESSES 

328 “NOTE THE FOLLOWING COMMANDS: 

3286 #5 DATA ‘INSERT DATA: HiT LINE FEED TO ESCAPE. 
3287 :#R RUN RUN THE PROGRA 
3288 HL LIST LIST THE SOF THARE TABLE ON TTY. 
3289 #0 ADORESS INPUT THE ADDRESS OF THE DATA YOU WANT TO ALTER. 
3230 ‘CR CARRAGE RETURN- WHEN IN THE DATA INPUT MODE A CARRAGE RETURN 
3231 : WAITS FOR NEW DATA. 
323¢ : 

35g 
3295 012370 012767 012370 002276 PRG3: MOV aPRG3, PRG. NO SET FOR POWER FAIL 
329% 012376 O16701 176022 MOV TABLE “DEFAULT STARTING ADDRESS TO MAP 
3297 012402 010167 bobs MOV Ri ADDRESS “SAVE THE SOFTWARE ADDRESS 
3098 O1e408 104400 O144S3 XHOLD: TYPE § |MAST ‘TYPE AN “#” 
3299 Ole412 104412 ROLIN 
3390 C1o414 dl26de MOV (SP)+.R2 
3301 Ole4!6 Ollede MOV (R2),R2 
3392 912420 022702 ocOo0114 CMP 8114'Ro *WAS AN “L™ (LIST) HIT? 
$303 Ole424 OOL464 BEG SRV.L 

3395 ole426 o22792 000104 1S: CMP 8104, Re “WAS A "DO" (DATA) HIT? 
3306 012432 991413 BEQ SRV.D 
3307 0120434 Se2e702 ocdlee CMP #122, Re -WAS AN “R” (RUN) HIT? 
3398 Ole440 001000 BNE 10 
3399 910442 OCO167 oco034e IMP SRV.R 
3310 Ofe446 O2e70e O001C! 10$: CMP #101, Re sWAS AN “A” (ADDRESS) HIT? 
33!1 O1e4S2 991444 BEQ SRV.A 
3312 O1c454 104400 O14544 TYPE MOM -TYPE Q "9" 
3313 Ole460 00752 BR KHOLD ‘NEITHER A “L™,"P* “D" “R™ "AY OR CR WAS HIT. 

3315 012462 016767 O00704 166536 SRV.D: MOV ADDRESS, TEMPY RESET ADDRESS POINTER. 
33:6 012470 104400 014569 TYPE MCRLF 
3317 O1e474 O16746 166526 MOV TEMPY -(SP) 
3318 O12500 O16701 166522 MOV TEMPY’ RI 
3313 012504 104402 TYPOC 

$321 912596 194400 914551 TYPE _ , MSPACE 

3323 O1eSie 104414 RDOCT 
sc 012514 Ol26l! MOV (SP)+, (RL) :STORE DATA 

3326 012516 00S7e! TST (R1)+ :UPDATE THE SOFTWARE ADDRESS 
3327 012520 026701 175706 CHP EXTEND, RI "IS THE LIMIT EXCEEDED 
3328 012524 103413 BLO 7§ ‘INPUT LIMIT EXCEEDED!! ERROR. 
3329 012526 010167 166474 MOV R1. TEMPY “SAVE THE ADDRESS. 
3330 012532 104400 O14560 TYPE MCRLF 
3331 912536 O16746 166464 MOVs TEMP4, -(SP) 
3330 D1eS42 104402 TYPOC 
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3334 012544 
3335 012550 
3336 012554 
3337 012560 
3338 
3333 
3340 
3341 
3342 
3343 
3344 012564 
3345 012566 
334 012572 
3347 
3348 
3349 
3350 
3351 
3352 
3353 012576 
3354 912576 
3355 012602 
3356 Ol2610 
3357 O1e6!4 
3358 012620 
3353 012626 
3350 012632 
3361 01263¢ 
3362 012640 
3363 
3364 C12644 
3365 012650 
3366 
3367 012652 
3368 
3369 012656 
3370 O12bbe 
3371 
3372 O12b64 
3373 
3374 012670 
3375 O1e674 
3376 912700 
3377 
3378 12702 
3373 012706 
3389 012710 
3381 
3382 012714 
3383 012720 
3384 012720 
3385 012704 
3386 912726 
3387 012732 
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010187 
000167 
104400 
009167 

1o4414 
012667 
000167 

016700 

104490 

016746 
194402 

104400 

011967 
030067 
305720 

016746 
104402 
104400 

016703 

091356 

000bee2 
177632 
o14s44 
17762 

014S60 

166354 

014551 

166344 

0145S1 

eae 
166320 

014551 

090966 

166270 

1-0CT-75 09:30 PAGE 77 

000176 

166374 

MOV Ri ,AGDRESS 

75 TYPE M io 
; IMP KHOLD 

107 

;SAVE THE ADDRESS FOR GOOD 

; TYPE A “7” 

;YOU ARE HERE BECAUSE YOU HIT AN “A™ 
:YOL TOLD ME YOU WERE GOING TO INPUT AN ADDRESS. 

SRV.A: RDOCT 
MOV (SF) +, ADDRESS 

4§: JMP XHOLD 

i801 INPUT THE ADDRESS AND TERMINATE WITH A CARRAGE RETURN. 

;READ THE ADDRESS HE WANTS TO MODIFY. 

;YOU ENTERED HERE BECAUSE YOU HIT “L” 
YOU "OLD ME YOU WANTED A LISTING oF THE SOFTWARE MAP 
SQ HERE IT IS. 

SRV.L: 
MOV TABLE, RO 
MOV ALLENO, DEAD 
TYPE =, MSG 
TYPE DH. 28 

18 MOV 7 TEMPS 
MOV (RO), TEMPY 
MOV RO, TEMP3 
TST (RO)+ 
TYPE ,MCRLF 

MOV TEMP3, - (SP) 
TYPOC 

TYPE —_, MSPACE 

MOV TEMPY , - (SP) 
TYPOC 

TYPE _ , MSPACE 

2s: MOV (RO), TEMPY 
MOV RO. TEMP 
TST (RO)+ 

MOV TEMPY, -(SP) 
TYPOC 
TYPE —_, MSPACE 

38: MOV DEAD, R3 
TST (R3)+ 
CMP RO,R3 
BEQ cs’ 

4S: BEC TEMPS 
BNE 2 

;GET SOFTWARE MAP 
;SET DEAD END POINTER 
: TYPE HEADER 
TYPE ADDRESS ADD+XX 
iSET CO COUNTER FOR ACCROSS PAGE 

;GET ROORESS 
;UPDATE ADDRESS POINTER 

:GET DATA 
;GET ADDRESS 
UPDATE FOINTER 

;UPDATE POINTER 
sLIMIT DONE ?? 
:BR IF YES 
;DEC DATA COUNTER 
;BR IF MORE DATA TO GO 
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3388 012734 
3389 012736 
3390 912736 
339: 018744 
3392 012746 
3393 012750 
3394 012754 
3395 012756 
339% 012762 
3397 012766 
3398 012772 
3399 013090 
3400 013002 
3401 913006 
3492 
3493 
3404 
3405 
3406 
3407 
3408 013010 
3409 0!3910 
3410 013916 
3411 013024 
3412 013030 
3413 013036 
3414 013042 
3415 013050 
3416 013054 
3417 O13C60 
3418 013062 
3419 013964 
3420 913070 
3421 013072 
3522 013074 
3473 013100 
344 913104 
345 013110 
3436 013114 
3427 013122 
3428 013124 
3429 213156 
3430 013134 
3431 013136 
3432 913140 
3433013142 
3434 013146 
3435 013150 
3436 013152 
3437 013154 
3438 013156 
3439 013164 
3440 913166 
3441 013174 

MACY11 27(657) 
ERROR POINTER TABLE 

000731 

000000 

000001 

175456 

014419 
012050 
175436 
175434 

177490 

014676 

00000! 

173776 

1-O0CT-75 09:30 PAGE 78 

164624 

000006 

000004 
166174 

166080 

176170 

166104 

164434 

164404 

176044 

S$: 

6$: 
DEAD: 0 

P,RO 
EXTEND , DEAD 

XHOLD 

; TYPE THE ADDRESSS 

sEXTENDED SOFTWARE DUMP? 
BR IF NO OUMP 
PUSH POINTER 

;BR_IF ALL OONE 
TYPE EXTENDED MAP: 

;SET POINTER 
:SET DEAD END POINTER 
DO IT AGAIN SAM. 

;NOW YOU ARE HEPE BECAUSE YOU WONT TO RUN THE PROGRAM 
REMEMBER NOW, YOU SET UP THE 
ARE YOU SURE YOU TYPED IN THE CORRECT DATA.?9? 
sHERE WE GO 

SRV.R: 
RUN3: MOV 

RUN.3: MOV 

118: BIT 

128: CMP 

15S: BIT 

LASTE, LAST 

tipsy, RO 
308 
(RO)+, (R4)+ 
#173224, RO 
10$ 
(RO)+, (R4)+ 
RY, SGLDAT 
RO’ $BDDAT 
(RO), TEMPY 
(R4)’ TEMP 
TEMPS, TEMPY 

(RO)+, (RY) 
48170, SHR 
38 
#173776, LAST 
38 

GET READY FOR UNEXPECTED TRAP 
-00 TEST SOO(B) TIMES 
:SET BEGINING ADDRESS 
TF SWi4=1 GOTO cs WHEN I HIT “SCOPE” 
- SET SOF THARE SUTS 
-SET LAS ety arse 
D0 EACH ADORESS S TIMES. 
:DON’T DO THE VECTOR ADD. 
;BR IF NOT THE VECTOR ADD. 
;UPDATE 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 
i 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. 
-15 ALL THE TEST DONE? 
;BR IF YES. 

SEG 0086 
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Ql2767 173776 176034 
016704 175220 
005720 
009716 

KO? 

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

;SET LAST ADDRESS. 
:SET EXTENDED MAP. 
;POP_ POINTER 
;GO0 00 THE TEST. 

SEQ 0087 
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S446 ;TEST THAT WRITING ROM RESULTS IN A TIME OUT 
| a2 ; TRAF. 

S449 013214 012700 173000 3S: MOV #173000 RO ;SET BASE ADDRESS 
3450 Ol3c20 Ole767 O13e40 155660 MOV ¥5$, SLPADR tIF SW14=1; Gor0. 33 AT SCOPE 
S451 013226 012737 013274 000004 MOV 46S) 084 TIME OUT TRAP: Ore. 6S 
3452 013234 012703 O000!2 4$: MOV #10. ,R3 00 EACH ADD 10 fi IMES 
3453 013240 Oe2e700 173024 S$: CMP #173024, RG :1§ THIS AT THE TRAP VECTOR 
S454 013244 001901 BNE 20$ BR IF NO 
S455 Q13246 905720 TST (RO) + “UPDATE POINTER 
S456 013250 Oee700 173224 eOs: CMP #173224,R0 :1§ THIS AT THE SECOND TRAP VECTOR 
3457 013254 001001 BNE 21s :BR IF NO 
3458 013256 005720 TST (RO)+ UPDATE THE POINTER 
3459 013269 Q1e710 177777 21s: MOV ~1, (RQ) :WRITE ROM WITH A -1 
S460 oO13264% O000c¢40 NOP ;WAIT ONE INSTR. TIME 
3461 O13266 019067 165734 MOV RO, TEMPY 
S462 Qi327e 104002 ERROR e ;WRITING ROM DIDN’T TIME OUT. 
3463 013274 Ole706 001100 6S: MOV aSTACK, SP RESTORE STACK 
3464 013300 032767 OO4000 1&4ebe BIT eBIT11, SWR QUICK PASS? 
S465 013396 001002 BNE 4) -BR IF YES 
3465 (13310 005303 DEC R3 DO EACH ADD 10 TIMES 
3467 O133le 001352 BNE S$ ‘NOT DONE WITH THIS ONE YET. 
S468 013314 032767 O00001 164246 ees: BIT $8170, SWR 31S THE EXTENDED 128. WORDS TO BE TESTED?? 
S469 O133ee 001404 BEQ 23$ :BR IF NO 
3470 013324 Qee700 173776 CMP #173776,R0 IS THE EXTENDED LIMIT BEEN TESTED? 
3471 913330 001407 BEQ 7$ -IF YES; GOTO 7$ 
3472 013332 000403 BR cus : TF NO: KEEP GOING. 
3473 013334 026700 175976 23s: CMP LASTA,RO sALL DONE?? 
S474 013340 001403 BEQ 7§ SIF YES: GOTO 7$ 
3475 O1334e o60004 24$: SCOPE :GO CHECK SW14: (FREEZE !!) 
3476 013344 9005729 TST (RO)+ “UPDATE TO NEXT ADDRESS 
3477 013346 900732 BR 4§ G0 D0 IT AGAIN 
3478 013350 005367 165644 78: DEC ICOUNT CHECK ITERATION COUNT 
3479 013354 001004 BNE $ >MORE TO GO 
3480 013356 004757 001354 JSR PC EOP ;GO TO ENO OF pees ROUTINE 
3481 013362 000167 177422 IMP RUNS ‘GO DO TEST AGAIN 
age 013366 000167 177432 8$: JMP RUN. 3 ; 

3484 913372 000000 ADDRESS: 9 
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3485 >PROGRAM 4 
3486 “PROGRAM 4 CHECKS THE TRAP VECTOR ADDRESS. 

1 3487 :THE PROGRAM SIMULATES ACTIVATING THE BUTTON 
3488 "FOR EACH CHANNEL AND THEN READS 
3489 “THE CONTENTS OF THE ADDRESS. 
3490 ‘ON THE FIRST PASS THE CONTENTS WILL 
491 -BE TYPED OUT FOR YOU THE 
3492 “USER TO VERIFY. AFTER THIS THE PROGRAM 
3493 ‘DOES A COMPARE TO THE PREVIOUSLY FOUND DATA 
3494 “AND REPORTS AN ERROR IF DIFFERENT THAN 
3436 “WHAT WAS FOUND BEFORE. 

3497 013374 012767 013374 001272 PRGY: MOV #PRGY.PRG.NO  ;SET FOR POWER FAIL 
3498 0:3402 005067 165610 CLR LSTERR “PREPARE ERROR CONDITIONS 
3493 013406 012706 091160 MOV #STACK, SP ‘SET THE STACK POINTER 
3600 013412 012767 Ozo00G 165600 MOV #20000; ICOUNT :SET ITERATION COUNT TO »g0000(8) 
3501 013420 005767 900544 TST FLAGH -HAVE I BEEN HERE BEFOR? 
3502 0134e4 091106 BNE TAG.A -BR IF NOT FIRST TIME ERE. 
3503 013426 005167 000536 COM FLAG ‘SET THE FLAG 
3504 013432 O1270S on0002 MOV #2, RS >SET RS FOR SWITCH | 
3505 013436 012704 014160 MOV #LOC1,R4 -SET STORAGE LOCATION 
3506 013442 012737 014676 OOO0004 MOV #NO.TRAP,a#4 § :SET FOR TIME OUT TRAP 
3597 O13450 012767 Of0001 165546 MOV #1. TEMP’ :SET FOR MESSAGE ON CHANNEL NO. 
3508 O134S6 104400 014172 1S: TYPE =, MCHAN -TYPE MESSAGE ABOUT CHANNEL 
$503 013462 104400 oO14sS) TYPE | MSPACE 

3511 O13466 OLE746 165532 MOV TEMP3, - (SP) 
3512 013472 1044ce2 TYPOC 
$13 013474 104400 O14SS1 TYPE —_, MSPACE 

3515 
3516 013500 104400 O14206 TYPE =, MACTV ; TYPE REST OF MESSAGE 
3517 013504 104400 0142?! 2s: TYPE  ‘MADDI :TYPE ADDRESS MESSAGE 
3518 0135!0 O12700 173024 MOV #173024, RO 
3519 01351" 005037 173024 CLR 9#173024 
3520 013520 019537 173024 MOV RS, #173024 sWRITE ROM WITH SWITCH 
3521 013524 o00240 NOP “WAIT ONE INSTR. TIME 
3S22 013526 012706 001100 33: MOV #STACK SP ‘SET THE STACK POINTER 
3523 913532 012700 173024 MOV #173024 RO “SET FOR ERROR MESSAGE 
3524 013536 012737 O14676 OO00CH MOV #NO.TRAP,d84 § ;SET FOR NO MORE TRAPS 
se 013544 613767 173024 1654S4 MOV 34173024; TEMPY READ THE ADDRESS 

3527 013552 104400 O14SS1 TYPE MSPACE 
3528 O13556 O16746 L6S444 MOV TEMPY , -(SP) 
3529 01356e 104402 TYPOC 
3530 013564 0137e4 173004 MOV J#173024,(R4)+ ;STORE THE INFORMATION FOUND 
3631 013570 104400 014255 TYPE MADD2 :TYPE THE SECOND ADDRESS MSG 
3532 013574 612700 173224 MOV 179224, RO SET FOR ERROR CONDITION. 
3633 013600 013767 173224 165420 MOV 98173224, TEMPY :STORE ROM DATA 
3534 013606 104400 014551 TYPE _, MSPACE 

3536 O13612 016746 165410 MOV TEMPY , -(SP) 
3637 613616 104402 TYPOC 
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3539 013620 
3540 013624 
3541 913626 
3542 013639 
3543 013634 
3544 013636 
aSHS 
3546 013642 
3547 O1L3646 
3548 0136Se 
3549 013660 
3550 013664 
3551 013670 
3552 013672 
3553 (013676 
3554 013704 
3555 013710 
3556 01371e 
3557 013716 
3558 013724 
35539 013732 
3560 013740 
3561 913746 
3562 013750 
3563 013752 
3564 913754 
3565 013760 
3566 013764 
3567 0!377e2 
3568 014000 
3569 014002 
3570 014904 
3571 O14C06 
357¢ 014010 
3573 O140l2 
3574 OL4O014 
3575 014020 
3576 O:4Oee 
3577 014026 
3578 014030 
3579 014036 
3589 O14C42 
3681 014046 
3582 014052 
3583 014056 
3584 014064 
3685 014072 
3586 014074 
3587 014076 
3588 014100 
3589 014106 
3530 O141le 
3591 O14116 
3592 Ol4lee 
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005267 

000167 

012703 

013705 

165400 

OCO040 

177532 

000002 
014160 
014676 
173024 
173024 

001100 
O14676 
173024 

173024 
014160 
173024 
oedeee 
173024 

173224 
173224 
173224 
1732e4 

000040 

165172 

177777 
173024 
173024 
000106 
173024 
173024 
173024 

173224 

NO7 
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000004 

000004 

165200 
165174 
165264 
165260 

165134 
165226 

173224 

165042 
165134 

173024 

TAG.A: 

3c$: 

31$: 

3e$: 

TEMP3 
RS 
#40, RS 
1$ 
PRGH 
#223 
#LOC1 RY 
#NO. TRAP, a84 
948173024" 
R3, 98173024 

(RY) RI’ 
3#173024, RS 
#L0C1, $GODAT 
#173024, SBODAT 

guiztoe4, TEMPY 

sot 

4173224 RO 
341732024 RS 
#173204 $PD0AT 
94173224, TEMPY 
R1 RS 
318 

(RY) + 

R3 
#20, Re 

TCOUNT 
TAG.A 

1 ,oel73ze4 
Let 
ot79ae4, feo 
LOCI. RI’ 
34#173024, RS 
#173024, $BD0AT 
34173024, TEMPY 
R1.RS 
32$ 
1 
#-1, 98173024 
34173224 
ni7aee4, RO 

Ser aeo4, RS 

;GET READY FOR NEXT SWITCH SETTING 
CLEAR THE CARRY BIT 
UPDATE RS 
SALL SIMULATED SWITCHS DONE? 
BR IF NOT ALL DONE 
; IMP AND DO 1EST AGAIN WITH OUT TYPE OUT 

;SIMULATE S4ITCH 1 
:GET LOCATION WHERE DATA is STORED 
PREPARE “OR TIME OUT 

;WRITE THE ROM 
;WAIT ONE INSTR. TIME 
SET THE STACK POINTER. 
:SET FOR NO MORE TRAPS. 
:SET FOR ERROR MESSAGE 
;SET FOR COMPARISON 
“GET THE DATA FROM THE ROM 

;1S THE DATA THe SAME?? 
;BR IF GOOD DAT 
“ERROR. DATA READ FIRST TIME NOT THE SAME 
:SET FOR ERROR MESSHGE 
;REAO THE ROM 

31S THE DATA ihe SAME? 
:BR IF GOOD DAT 
ERROR. OATA NOT THE SAME AS BEFORE. 
UPDATE DATA POINTER. 
‘CLEAR THE CARRY BIT 
UPDATE THE SIMULATED SWITHCH SETTING 
HAVE ALL SETTING BEEN DONE 
‘BR IF NOT DONE 
ITERATION COUNT DONE 
:BR IF NOT DONE 
sWRITE SECOND TRAP VECTOR WITH -1 
;ZERO THE FIRST VECTO 
“SET FOR TYPE OUT IF OF RROR 
:SET FOR TYPE OUT ROUTINE 
SAME AS ABOVE 

;1S OEFAULT LINE SELECTED =TO0 LINE 1 
;BR_IF DEFAULT EQUALS LINE 1 
:DATA_NOT EQUAL TO LINE I 
;WRITE A -1 TO FIRST VECTOR 
;ZERO SECOND VECTOR 
sSET FOR TYPE OUT IF ERROR 
;GET DATA 
sREAD ROM 

SEQ 0090 



BO8 

#173224, $BDOAT 
d¢1732e4, TEMPY 

R1_RS 
33$ 
1 
PC EOP 
PRGH 

SEQ 0091 
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M07 914172 905015 O414l2 CHCSIO MCHAN: .ASCIZ <15><12><12>/CHANNEL / 
O14e06 O41SS1 ON4S24 O40Se6 MACTV: .ASCIZ/ACTIVATED./ 
ol42el O4O412 O42104 MADDI: .ASCIZ «15><12>/ADORESS 773024 CONTAINS: / 
014255 TZ «15)<12>/ADDRESS 773224 CONTAINS: / 

l 
S 
3 O4O41e 942104 MADDe: .ASC 

5 3699 2143!e acs 051120 043517 MSG3: ASCIZ <15><12>/PROGRAM NO. (1,2,3,4) 7 
914344 O96414 Q16412 977437 MSG: ASCIZ ©14>¢15> CLE> 63S) <37) C179) C197) (177 SOF THARE MAP 1S AS FOLLOWS: 7 
014410 905015 QGeQ01ie OSH1SS MSGS: .ASCIZ ¢15><12><12>/ EXTENDED SOFTWARE MAP FOLLOWS./ 
O1S4S3 0: OeS0le COO MASTER: .ASCIZ «15><12)/%/ 
tet 307 006407 O424ie MeEND: ASCIZ <7>¢<7><¢15><¢12>/END PASS 8M873-Y/ 

> : 

Si4S04 OCS01IS OS3S20 Oedlee ASCII ¢15>¢12>/PWR UP AFTER 
O14S22e 0591S 042522 046101 -ASCIZ = «15>¢22>/REAL PWR FAILZ 
B14S42e = 990044 M.COL: .ASCIZ /§$/ 
O14¥S44 OGco!S 037477 000 M.QM: ASCIZ <15)<12)7777 
C0:45S5! 040 900040 MSPACE: .ASCIZ / / 
Ci4¥554 Ceoo4o o00040 SPACES: .ASCIZ 7 Js 
Si4eeo 9 ocsels 90C MCRLF ASCIZ «<15)<1e> 
014563 Cle 500 MLF ASCIZ «12 

Ci 4S6s EVEN 
SEIS 
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3611 O14S66 005067 164424 .PFAIL: CLR LSTERR 
le 9:4572 913746 opoco4 MOV ae4, -(SP) 
3613 014576 O12737 O14626 ooon04 MOV 81S. o84 
3614 O14604 096737 173000 TST 38173000 -IS THIS PF REAL? 
3615 O14610 O00e40 NOP -TRAP IS CAUSED BY LOADER 
3616 Ol46l2 0127397 014636 con024 MOV kPWR.UP,a824 =; ITS REAL. PREPARE FOR PWR UP 
3617 9!462e0 012637 o00004 MOV (SP)+, a64 
3618 O14624 00090 HALT 
3619 Cly¥626 005726 1S: TST (SP)+  ;POP THE STACK. 
3620 014630 012637 cOogocY MOV (SP)+, 904 
3%el O:4634 ogod0nC HALT  :HARDWARE ERROR. BOOT DIDN'T FORCE 
Bee “HIGH ADDR LINES AND LORD BUTTON WAS ACTIVATED 
3623 O14636 012737 C14S66 COON2+ PWR.UP: MOV #.PFAIL, 384 
3624 O14644 O12706 901100 MOV aSTACK, SP 
3625 014650 o0son0 CR RO “SET DELAY 
326 «O14e52 062700 099091 1S: ADD #1,RC tWAIT FOR TTY 
3627 O!L4656 001375 BNE 1$ 

28 O14860 104400 o14s04 TYPE MFAIL -TYPE FAILED. 
3629 O14664 OOS067 163106 CLR bs :SET STATUS TO ZERO 
3630 014870 000177 coDdcO IMP aPPG.NO 
3631 914674 occ000 PRG.NO: 0 
3632 O14E75 NO. TRAP: 
%33 ClY676 911667 000032 MOV (SP), XSTORE 
3634 014702 032716 100000 BIT #81715, (SP) 
3635 014705 9601410 BEG 1$ 

614710 011600 MOV (SP), RO 
3637 OL4712 104004 ERROR 4 
3638 014714 012796 001100 MOV 8STACK, SP 
3639 014720 OOSCE7 163052 CLR PS 
3640 014729 000177 177754 Imp @PRG. NO 
3641 C1473 104003 13: ERROR 3 
3642 014732 360002 RTI 
3 C14734 000000 XSTORE: 0 

3645 014736 O0S067 164254 EOP: CLR LSTERR 
S646 014742 104400 014457 TYPE = M.ENO 
3647 O14746 104490 O1S5904 TYPE VERSON 
3648 914752 013701 Oooco4e MOV deh2,R1 
3649 O14756 09141] BEQ XI 
3650 014760 Ocle767 G106SO0 177706 CMP #PRG1, PRG.NO 
3651 O14766 051002 BNE +6 
3652 O!4770 O00167 176400 JMP PRGY 
3653 014774 SENDAD: 
3654 015774 OO4711 LOGIC: JSR PC, (RL) 
3655 019776 O9c240 
3656 915090 990240 NOP 
3657 015002 000207 X1: RTS pC 
3658 C1504 oOoC!Ol VERSON: 101 “SEVEN BIT ASCII FOR DEFAULT “A” 
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005015 041520 O2097e 
000 

164127 

o00dae 

000082 

000026 
164064 

1640S4 

009001 

000002 

164030 

O0O0Ce 164022 
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MERRPC: .ASCIZ <«15)<12>/PC: 7 

EVEN 
-MCALL .SEOP, .STYPE, .STYPOCT, .SPOWER, .SREAD 
TT TriTitittitiiitiitt iii 

-SBTTL TYPE ROUTINE 

s®ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
j BTHE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
#NOTE!: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
:#NOTEO: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
s BNOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

SSCALL: 
#1) USING A TRAP INSTRUCTION 
FoR TYPE , MESADR sMESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

i TYPE 
¢ MESAOR 

:#2) USING A JSR INSTRUCTION 
:# MOV PS,-(SP) sPUSH PROCESSOR STATUS WORD ON THE STACK re TSR PC’STHPE ZCALL_ TYPE ROUTINE 

rf "ESADDR “FIRST ADRESS OF MESSAGE 

$TYPE: TSTB STPFLG IS THERE & TERMINAL? 
BPL 1§ : BR IF YES 
HALT : HALT HERE IF NO TERMINAL 
BR 3$ LEAVE 

1$: MOV RO, -(SP) >SAVE RO 
MOV detsP) RO GET ADDRESS OF ASCIZ STRING 

es: MOVB (RO)+,-(SP) ;PUSH CHARACTER TO BE TYPED ONTO STACK 
BNE 4§ *BR IF IT ISN'T THE TERMINATOR 
TST (SP )+ TF TERMINATOR POP IT OFF THE STACK 
MOV (SP)+ RO :REST ORE FO 

3s: B09 82, (SP) iADIUST RETURN PC 

Wg: JSR -60 TYPE “HIS CHARACTER 
5g: CMPB SFtLtc, (SP)+ 18 IT TIME FOR FILLER CHARS. ? 

BNE es IF NO GO GET NEXT CHAR. 
SNULL, -(SP} :GET # OF FILLER CHARS. NEEDED 

: ANG THE NULL CHAR 
6$: DECB 1(SP) : DOES A NULL NEEC TO BE TYPED? 

BLT ct -BR IF NO--GO POP THE NULL OFF OF STACK 
JSR PC,7$ ; G0 TYPE A NULL 
BR 6$ «LOOP 

7$: Bee gsTPs “WAIT UNTIL PRINTER IS READY 

oe g(SP),aSTPB ;LOAD CHAR TO BE TYPED INTO DATA REG. 

5 MAE AE AEE SS 0 3 9g 9 9 a a a a AE 

~SBTTL TTY INPUT ROUTINE 

SEG 0094 
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Prine A SINGLE CHARACTER FROM THE TTY 

NP INGLE CHAR ree fron THE TTY 
% APeEN HERE ANG BACTER yan ON THE i 

ROCHR: ny (SP), -(SP) : PUSH Dose THE PC 
M 4(SP}, 2(SP) ‘SAVE THE PS 

1S TSTB ss AS TKS WAIT FOR 
BPL 1$ A CHARACTER 
MOVE  @STKB,4(SP) “READ THE TTY 
BIC 8tC<177>,4(SP) “GET RID OF JUNK IF ANY 
RTI -GO BACK TO USER 

> MAb 96 46 00-36 MAE HE 3 BE BE 9 9 AH A A A EE 

Eau A STRING FROM THE TTY | 
L. 

7’ ROLIN - INPUT A STRING FROM THE TTY 
i RETURN HERE ; ADDRESS OF FIRST CHARACTER WILL SE ON THE SACK 
% “TERMINATOR WILL BE A BYTE OF ALL O'S 

SROLIN: MOV (SP) :SAVE R3 
16: MOV Rater R3 GET ADDRESS 
es: CMP aSTTYINSS. RI ‘BUFFER FULL? 

BLOS  4§ -BR IF YES 
ROCHR :GO READ ONE CHARACTER FROM THE TTY 

(SP)+, (R3) “CET CHARACTER 
cMp8) 4s 177, (R3) “I$ IT A RUBOUT 

3s -SKIP IF NOT 
4§: TYPE SQUES ; TYPE A_'?? 

1s “CLEAR THE BUFFER AND LOOP 
38: HOVE (83) 8S !ECHO THE CHARACTER 

CMP8 «#1, (RB)+ “CHECK FOR RETURN 
BNE 2s “LOOP IF NOT RETURN 
CLRB 4 (83) ‘CLEAR RETURN (THE 15) 
TYPE LF “TYPE A LINE FEED 
MOV SP) +,R3 “RESTORE R3 
MOV (SP). -(SP) ADJUST THE STACK AND PUT ADORESS OF THE 
MOV 4(SP)_ 2(SP) . FIRST ASCII CHARACTER ON IT 
MOV sSTTYIN, 4(SP) 
RTI - RETURN 

QS: .BYTE 0 ‘STORAGE FOR ASCII CHAR. TO TYPE 
‘BYTE O : TERMINATOR 

STTYIN: .BLKB 8. “RESERVE 8 BYTES FOR TTY INPUT 
TtiitiTiitiittiitiiitttiiiiitiiititiiiitietiticrii it titt ts) 

-SETTL BINARY TO OCTAL (ASCII) AND TYPE 

: ESTYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

iy MOV NUM, -(SP) ;NUMBER TO BE TYPED 
: TYFOS :CALL FOR TYPEQUT 
 § .BYTE ON 1 TO & FOR NUMBER OF DIGITS YO TYPE 
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67 ;# -BYTE MM :M=1 OR 0 
768 1% 1=TYPE LEADING ZEROS 

3768 if ibs SUPPRESS LEAGING ZEROS 

3771 ESTYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
We -¥STYPOS OR STYPOC 
3773 ; ACALL: 
3774 i MOV NUM, - (SP) “NUMBER TO BE TYPED 
3778 if TYPON “CALL FOR TYPEOUT 

3777 | ESTYPOC-—-ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

3779 * # MOV NUM, -(SP) -NUMBER TO BE TYPED 
3780 # TYPOC “CALL FOR TYPEOUT 

3782 015276 017646 000000 STYPOS: MOV Q(SP),-(SP) -PICKUP THE MODE 
3783 015392 116667 900901 o00el! MOVB =: 1(SP), SOFILL “LOAD ZERO FILL SWITCH 
3784 015310 112667 900207 MOVB (SP) +. SOMODE+1 “NUMBER OF DIGITS 10 TYPE 
378S 015314 O62716 00002 add #2, (SP) “ADJUST RETURN ADDRESS 
3786 015320 o00406 BR STYPON 
3787 015302 112767 000001 000171 STYPOC: MOVE #1,SOFILL sSET THE ZERO FILL SWITCH 
3768 015330 112767 O09906 SOOIES MOVB #6 , SOMODE+1 ‘SET FOR SIX(6) DIGITS 
3789 015336 iie767 GOCO0S 000154 STYPON: MOVB  85,$0CNT SET THE ITERATION COUNT 
3790 015344 O10346 MOV R3;-(SP) SAVE R3 
3791 015346 O10446 MOV RY! -(SP) “SAVE RY 
3792 015359 010546 MOV RS’ -(SP) SAVE RS 
3793 015352 116704 090145 MOVB SOMODE+1, RY GET THE NUMBER OF DIGITS TO TYPE 
3794 015356 905404 NEG 
3795 015360 062704 oocoos ADD ae. RY :SUBTRACT IT FOR MAX. ALLOWED 
37% 015364 110467 000132 MOVB —- RY. SOMODE :SAVE IT FOR USE 
3797 015370 116704 cn01es MOVE SOF ILL,R4 “GET THE ZERO FILL SWITCH 
3798 015374 1660S o0d0!2 MOV 12(5P),RS “PICKUP THE INPUT NUMBER 
37399 015400 905003 CLR R3 :CLEAR THE OUTPUT WORD 
3996 015492 906105 1S: ROL RS “ROTATE MSB INTO “C™ 
3891 15404 adgo4o4 BR 3$ -GO DO MSB 
3992 OISH06 oC610S 2s: ROL RS *FORM THIS DIGIT 
3879 915410 o06105 ROL RS 
3894 015412 O06!05 ROL 
3805 015414 010593 MOV RS ,R3 
38% 015416 006103 38: ROL R3 :GET LSB OF THIS, DIGIT 
3807 O1S42e0 105367 000076 DECB  SOMODE ‘TYPE THIS DIGIT 
3898 015429 «(100016 BPL 75 BR IF NO 
38039 015426 342703 177770 BIC #177770,R3 ‘GET RID OF JUNK 
3810 O15432 oolo02 BNE 4§ “TEST FOR O 
3811 O15435 ons704 TST RY :SUPFRESS THIS 0? 
38:2 015436 001403 BEQ S$ *BR IF YES 
3813 O1S440 O0Se04 4g: INC RY DON'T SUPPRESS ANYMORE 0S 
3814 O16442 062703 90060 BIS #’0,R3 “MAKE THIS DIGIT ASCII 
38:5 O1S446 052703 O20040 5$: BIS #’ (R3 "MAKE ASCII IF NOT ALREADY 
3816 Gis4se 110367 ocOf0040 MOVB R365 :SAVE FOR TYPING 
38:7 O1S456 104400 015516 TYPE g GO TYPE THIS DIGIT 
38:8 215462 195367 900032 73: DECB —-« $OCNT “COUNT BY 
3819 SIS466 003347 BGT 2S -BR IF MORE TO DO 
2829 915475 oOce40e BLT 6$ -BR IF DONE 
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3821 015472 O0S204 INC RY s INSURE LAST OIGIT ISN’ T A BLANK 
Bee ClS474 OO0744 BR 2s GO D0 THE thst 
3823 915476 012605 6S: MOV (SP)+,RS : RESTORE 
3824 015500 012604 MOV (SP)+/R4 * RESTORE Be 
3825 015502 01ce603 MOV (SP)+/R3 “RESTORE R3 

26 O1S504 OLEE666 o0000e oo0004 MOV 2(SP)/4(SP) “SET THE STACK FOR RETURNING 
3827 9155i2 Oleb16 MOV (SP)+' (SP) 
3808 015514 oodcde RTI s RETURN 
3829 O1SS16 afer 83: .BYTE 0 *STORAGE FOR ASCII DIGIT 
3830 015517 900 "BYTE =O TERMINATOR FOR TYPE ROUTINE 
3831 015520 goo SOCNT: .BYTE 0 “OCTAL DIGIT COUNTER 
383¢ 015521 000 SOFILL: sevTE 0 :2ERO FILL SWITCH 
3833 015522 oo00000 SOMODE: “NUMBER OF DIGITS TO TYPE 
eM SO UITeLEEAREAREEEELHORELEEUESEEEEAESERAESToTsoxeELEEEETEESEEESS 

$836 .SBTTL SCOPE HANDLER ROUTINE 

3838 eSWI4=1 LOOP ON TEST 
3939 * ¥THE TEST NUMBER (STSTNM) IS INCREMENTED AND DISPLAYED IN DISFLAY<7:0> 
3840 HAND THE ERROR FLAG (SERFLG) IS DISPLAYED IN DISPLAY<1S:c@> 

3842 015524 SSCOFE: 
3843 015504 006137 177570 ROL asSWR iLOOP. On PRESENT TEST? 
3844 015530 100425 BMI SOVER YES IF SW14=! 
3845 ~eaeeaSTART OF CODE FOR THE XOR tESTERMOaNS 
3846 015532 OO0416 $XTSTR: AR 6S -IF RUNNING ON THE “XOR™ TESTER CHANGE 
3847 “THIS INSTRUCTION 70 A “NOP” (NOP=240) 
3948 O1SS34 013746 ocD9004 MOV QHERRVEC, -(SP) “SAVE THE CONTENTS OF THE ERROR VECTOR 
3949 015540 Ole737 015560 cocoo4 MOV #5$, SHERRVEC SET FOR TIMEOUT 
3950 015546 005737 177060 TST 34177060 “TIME OUT ON XOR? 
3851 615552 012637 OO0004 MOV eepye JEERRVEC “RESTORE THE ERROR VECTOR 
39852 O155S6 C0404 BR sSviab GO TO THE NEXT TEST 
3953 O!5560 022626 c$: CMP (SP)+, (SP)+ :CLEAR THE STACK AFTER @ TIME OUT 
3854 015562 012637 OO00D4 MOV (SP)+) QHERRVEC RESTORE THE ERROR VECTOR 
3855 015566 o00406 BR SOVER’ LOOP ON THE PRESENT TEST 
3856 015570 bS: euxeeEND OF Gove FOR THE XOR redienveves 
3957 015570 105267 163306 $svao: tNCB.  STSTN -COUNT TEST NUMBERS 
3858 015574 O11667 163306 MOV (SP} SLPADR “SAVE SCOPE LOOP ADDRESS 
3853 015600 106067 163277 CLR8 ss SERFLG -2ERO THE ERROR FLAG 
3869 O15604 616737 1632072 177570 SOVER: MOV STSTNM, aaDISPLAY :DISPLAY TEST NUMBER 
3861 O1S6l2 O16716 163270 MOV SLPADR’ (SP) FUDGE RETURN RODRESS 
3BE2 015616 o00002 RTI “FIXES PS 
sb3 WT iiiiititiiiiiiiititiitittitititititiittititiiriitiiree tite: 

$868 .SBTTL ERFOR HANDLER AVUTINE 

3867 ;#SH1S=1 HALT ON ERROR 
3868 - #SW13=1 INHIBIT ERROR TYPEOUTS 
3e68 *%G0 TO SERRTYP ON ERROR 

387i 015620 SERROR: 
3872 15620 105267 163257 7§: INCB —- SERFLG ;SET THE ERROR FLAG 
3873 S15624 001775 BEQ 7§ -DON’T LET THE FLAG GO TO ZERO 
3874 O1&6c6 016737 163250 177570 MOV STSTNM, a8DISPLAY “DISPLAY TEST NUMBER AND ERROR FLAG 
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3875 015634 
3876 015640 
3877 G1S644 
3878 015652 
3879 015660 
3880 015666 
3881 015670 
3882 015674 
3883 915700 
3884 015704 
3885 015706 
3886 015710 
3887 
3888 
3889 
3830 
3891 

3893 
3894 
3839S 015712 
38% 015712 
3897 015716 
3898 015720 
3899 QiS7ee2 
3900 015726 
3901 
3302 015730 
39393 
3304 015734 
3995 015736 
3306 015740 
3907 015742 
3208 015744 
33909 015746 
3916 915750 
3911 Q1S754 
3912 G1S760 
3313 015762 
3314 015764 
3915 015766 
3316 91S77e 
3317 01S776 
3318 016000 
3919 016002 
33e0 016004 
3321 016010 
3922 016012 
3323 016014 
3324 016016 
3325 01602e 
3926 016024 
3927 916024 
3928 016026 
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005267 
012667 
162767 
117767 
032737 
001004 
064737 
104400 
005737 
190901 
000209 
c9000e 

194400 
010046 
005900 
153700 
001004 

O16746 

164402 
000426 

013046 
104402 

1632Se 

00 
163246 
Q20C00 

015712 
CO11$3 
177570 

001153 

001124 

163162 

0011S3 
000004 

001153 

001153 
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es: 

3; 

INC SERTTL “INC THE ERROR COUNT 
MOV (SP). SERRPC “GET ADDRESS OF ERROR INSTRUCTION 
SUB #2, SERRPC 
MOVB  aSERAPC, SITEMB “STRIP AND SAVE THE ERROR ITEM CODE 
BIT wSH13, OASUR :SKIP TYPEOUT IF SET 
BNE 2s SKIP TYPEQUTS 
ISR pC DNSERRTYP GO TO USER ERROR ROUTINE 
TYPE SCRLF 
TST seen “HALT ON ERROR 
BPL 3S ; SKIP IF CONTINUE 
HALT ‘HALT ON ERROR! 
RTI * RETURN 

MT etiittitititeiiiiiriiititiiitittrrittettriiiittrrit ttt st tet 

~SBTTL ERROR MESSAGE TYPEOUT ROUTINE 

;#THIS ROUTINE USES THE “ITEM CONTROL BYTE” (SITEMB) TO DETERMINE WHICH 
;#ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE “ERROR TABLE” (SERRTB), 
Z#AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR. 

SERRTYP: 

1§: 

es: 

33: 

4g: 

cs: 

6$: 

7§: 

TYPE 
MOV 

SCRLF 
RO, -(SP) 
RO 
SaSITEMB,RO 
1$ 

SERRPC, - (SP) 

#SERRTB.RO 
(RO}+, 2¢ 
3 

0 
SCRLF 
80+, 4§ 

0 
§CRLF 

RO), RO 

3554 RO 
SCRLF 

pC 

Q(RO)+,-(SP) 

SAVE ROT RETURN" & “LINE FEED” 

;PICKUP THE ITEM INDEX 

-IF ITEM NUMBER Ig ZERO, JUST 
“TYPE THE PC OF THE ERROR 
“SAVE SERRPC FOR Te OE AT 
‘ERROR ADDRESS 
:GO TYPE--OCTAL ASCII(ALL DIGITS) 

ET OUT :G 
ADJUST THE INDEX SO THAT IT WILL 
: WORK FOR THE ERROR TABLE 

;FORM TABLE POINTER 
;PICKUP “ERROR MESSAGE” POINTER 
;SKIP TYPEOUT IF NO POINTER 
TYPE THE “ERROR MESSAGE” 
;"ERROR MESSAGE” POINTER GOES HERE 
"CARRIAGE RETURN” & "LINE FEED" 
:PICKUP "DATA HEADER" POINTER 
‘SKIP TYPEOUT IF 0 
TYPE THE “DATA HEADER™ 
:"DATA HEADER" POINTER GOES HERE 
; “CARRIAGE RETURN” & “LINE FEED” 
PICKUP "DATA TABLE” POINTER 
:GO TYPE THE DATA 
;RESTORE RO 
j CARRIAGE RETURN” & “LINE FEED” 

;SAVE @(RO)+ FOR TYPEQUT 
:GO TYPE--OCTAL ASCII(ALL DIGITS) 

SEQ 0098 
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3929 016030 005710 TST (RQ) -IS THERE ANOTHER NUMBER? 
3930 016032 001770 BEQ b$ “BR IF NO 
3931 018034 104400 ol16042 TYPE QS ; TYPE TWO(2) SPACES 
3932 016040 009771 BR %$ “LOOP 
3533 016042 o20040 000 QS: -ASCIZ / / :TWO(2) SPACES 
3934 O16046 "EVEN 
33 Hi REESE REE RE CLERKS RARES KSEE SSAA EASES REASEREAESERSLARERAERE 

3337 .SBTTL READ AN OCTAL NUMBER FROM THE TTY 

3339 s*CALL: 
3949 i RCOCT “READ AN OCTAL NUMBER 
3941 ie RETURN HERE “LOW ORDER BITS ARE ON TOP OF THE STACK 
3942 1 "HIGH ORDER BITS ARE IN SHIOCT 

3944 C1604 O11646 SROOCT: MOV (SP). -(SP) :PROVIDE SPACE FOR THE 
3945 016950 C16666 900004 xjo0n02 MOV 4(SP)._ (SP) 5 INU T NUMBER 
3946 016056 010946 RO, -($P} *PUSH RO ON STACK 
3947 16060 O10146 MOV R1'-(SP) “PUSH RI ON STACK 
3548 016962 010246 Re, -(5P) ; PUSH R2 ON STACK 
3949 016064 104412 1$ ROLIN "READ AN ASCIZ LINE 
3950 O15066 012600 (SP)+,RO “GET ADDRESS OF 1ST CHARACTER 
3951 916970 90s001 CLR Ri CLEAR DATA WORD 

2 o16072 cosooe CLR Re 
3953 016074 112046 2s: MOVG  (RO)+,-(SP) -PICKUP THIS CHARACTER 
3954 0916076 O01412 BEQ 3$ IF ZERO GET OUT 
3965 016100 90630! ASL RI #2 
3956 016102 o06102 ROL Re 
3957 Ol6I04 OCb39! ASL RI 84 
3958 016105 006102 ROL Re 
3959 016110 00630! ASL RI #8 
3960 Ol6112 306102 ROL Ro 
3961 O161!4 O42716 177770 BIC tC? (SP) “STRIP THE ASCII JUNK 
3962 016120 6260! ADD SP)4,R ; ADD IN THIS DIGIT 
3963 (Cl6le2 O00764 BR se : LOOP 
3964 Ol612e4 005726 3S: TST (SP)+ >CLEAN TERMINATOR FROM STACK 

65 Ol6le6 010166 ocogdle MOV Ri, 1e(SP) -SAVE THE RESULT 
66 016132 010267 o00010 MOV Ro SHIOCT 

3967 016136 Ol2602 MOV (SP)+, Re ;POP STACK INTO Re 
3968 O16140 Olc60! MOV (SP)+'Ri ‘POP STACK INTO Ri 
3969 O16!42 O12600 MOV (SP)+’RO *POP STACK TNTO RO 
3970 Ol6:44 o00002 RTI * RETURN 
3971 016146 occoc0d SHIOCT: .WORD 0 ‘HIGH ORD!:R BITS GO HERE 
2306 MrtTtiiittiiiiitiiiiiiiiiiiiiiiitiiiiiiit titty ARERRHSEREKRRRKKE 

3374 .SBTTL TRAP DECODER 

3976 s#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP INSTRUCTION 
3977 “AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
3978 -#OF THE DESIRED ROUTINE. THEN USING THE ADORESS OBTAINED IT WILL 
3973 -#G0 TO THAT ROUTINE. 

3981 016159 010046 STRAP: MOV RO, -(SP) SAVE RO 
3982 O16!S2 O16 {beg oocooe MOV 2($P),RO :GET TRAP #ODRESS 
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983 916156 005749 TST -(RO) “BACKUP BY 2 

2 tee dug our my feiiteo no Shag Wpl REF 1 y ’ ; ae flees SES mM PTS ute 
3988 
3389 .SBTTL TRAP TABLE 

3991 -#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
3032 “BY THE “TRAP” INSTRUCTION. 

3994 : ROUTINE 
3995 5 eee eee 
3856 916176 STRPAL: 
3997 016170 O1SDI6 STYPE - CALL=TYPE TRAP+O( 104400) TTY TYPEOUT ROUTINE 
3998 016172 015322 STYPOC *CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING 
3999 916174 015276 STYFOS : CALL =TYPOS TRAP+4(104404) TYPE OCTAL NUMBER (NO LEADING ZE 
4906 016176 015396 STYPON : CALL=TYPON TRAP+6(104406) TYPE OCTAL NUMBER (AS PER LAST C 
4901 016200 015124 SROCHR : CALL=RDCHR TRAP+10(104410) TTY TYPEIN CHARACTER ROUTINE 
W092 O16eCe O15160 $ROLIN :CALL=RDLIN TRAP+12( 104412) TTY TYPEIN STRING ROUTINE 
4003 Ol6204 O16046 SROOCT :CALL=RDOCT TRAP+14( 104414) READ AN OCTAL NUMBER FROM TTY 
uOO4 O16206 O0501S o47See o2011S EM: -ASCIZ ¢15)¢12)>7ROM READ DATA COMPARISON ERROR. / 

O1be50 O05015 OSiie? OS2l11] EMe: <ASCIZ «15><12>/WRITTING RON FAILED TO TRAP./ 
016307 M15 OSe4i2 O42516 EM3: lASCIZ <15><12>/UNEXPECTED TRAP WHILE READING ROM./ 
0163S4 o00S01S oO40S06 O40S24 EMH: “ASCIZ <15><10)>/FATAL TRAP. ROM PC ON STACK./ 
016414 005015 041520 Oe0040 OHI: "ASCIT § (15><12>/PC SOFT — ROM/ 
O1644) O15 o4d4i2 42194 *ASCIZ «15)<12>/ADORESS ADDRESS ADORESS EXPECTED FOUND / 
O16513 015 os@012 004503 Dke: “ASCII «€15><12>/PC ROM/ 
016523 q1§ o404le o4e104 "ASCIZ <15><12>/ADDRESS ADDRESS, 
016545 615 oS9012 020103 On: "ASCII <«15><12)/PC OF PROGRAM 7 
016567 apes OS2012 o40S22 EVEN "ASCIZ <15><12>/TRAP ADDRESS 

YOOS Ol6612 OO11!6 901124 001126 OT1:  .WORD SERRPC,SGDDAT,SBDDAT, TEMPS, TEMPY,O 
400 016620 O0le24 O9!226 odocod0 

4008 C1626 O01116 001226 o00000 OT2:  .WORD SERRPC,TEMPY,O 
yO03 O16634 O01116 014734 OOc000 O73: “WORD  SERRPC; XSTORE , 0 
4010 01670e "=. 440 
401} 016702 
4012 ooc00! 
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OZBMOF Pil CROSS REFERENCE TABLE 

ADDRES 013372 3¢97% 3315 3334% 334S% 3484s 
ALLEND 019426 2976% °984% 300e# 3010% 3018% 3035% 3041% 30478 # #%j3053% 3059% 3065% 30928 #3365 
BITO = 990001 9S# 3143 3174 3e42 3330 3438 3468 
BITOO = 000001 Sa 9S 
BITQ! = 000002 B48 a 
EITO2e = 000004 83% 93 
BITO3 = 900010 828 32 
BITOY = 000020 818 31 
BITOS = 000040 80s 90 
BYTO6 = 0001090 798 89 
8IT07 = 000200 78% 
22798 = QO0400 778 87 
BITOS = 001000 768 66 
BIT! = Q00802 948 
BIT10 = 002900 75% 
BITi1 = 0040C0 748 8963132 31693 3429 3464 
BITle = 010000 738 
BYT13 = 020090 a4 | 
BIT14 = 040000 7is 
BIT!S = 100000 708 3634 
BITe = Q00004 93% 
BIT3 = 000010 92s 
BITY = 0000e0 318 
BITS = Q00040 30s 
BIT& = 000100 89s 
BIT7 = 000¢00 88s 
BIT8 = 000400 878 
BIT9 = 001000 B68 
BM.ERR 011317 3071 31918 
BMB73X 011242 31918 
BPTVEC= 000014 1028 
CONT 010046 2989 30258 
CORMAX 016702 4Olle 4Ole 
DEAD 013006 33SS* 3382 3338% 3401s 
DH.2 011750 3204 32798 
OX.2A 8 86Olelbe 3246 32798 
DH.2eB 012050 3205 3247 32798 39357 3396 
OH} O16414 179 4004s 
DKe 016513 177 190 4OO4s 
DH3 OL6S4S 1g4 4OO4 # 
CISPLA= 177570 c7% 3860% 3874 
DT1 016612 171 4O0S% 
Cte 016626 178 191 4008s 
CT3 016634 18S 40098 
EMTVEC= 000030 10S# 2943%  2944% 
Mt 916206 169 4OO4s 

EMe 016250 176 4OC4 # 
EM3 016397 :83 4904s 
EMY 016354 189 4004s 
END.YR 001776 YOl# 2976 3041 
ENC.YB 002776 7738 = =©62984 3047 
ENG.YC OQ03776 ic4l# 93902 3053 
END.YD 904776 18838 3010 30593 
END.YF GOS776 23168 3018 3065 



MAR 1975 MACY11 27(657) 11-OCT-75 09:30 PAGE 94 SEQ 0102 
OZBNOF P11 CROSS REFERENCE TABLE 

END.YG 006255 29268 
END.YX Q072S6 29308 3094 
END.Y. O06656 23288 3035 

014736 3186 3480 3599 36458 
ERRVEC= 000004 98% 3848 SB49% 385i# ests 
EXTEND Cl043e 3094# 3327 3393 
EXTMAP 910430 30938 3148 3245 3397 3443 
FLAGY 014170 2e956% 3501 3503% 36068 
GNS = #eeeEE LJ 10 3997 3338 3999 4000 4001 4002 4003 
ICOUNT 001220 . 195¢ glice 3184# 410% 3478  3S00%  3576# 
INITFG 010434 2348% 3025 30e7% 30958 
IOTVEC= 009020 103e@ ecS41# 29428 
LAST 011240 3117% 3137 3145 3147% 31898 3200% 3201% 3236 S4i4# 3433 S440 S448 
LASTA 010436 2e977# 2985% 3003% 3O011# 3019%  3036% 3042% 3048%  3054#  3060% 3066% 309%%8 3117 

3179 3200 S414 3473 
LOCI 014160 3505 3547 3557 3559 3581 3591 36028 
LOCe 014162 36038 
LOC3 014164 36048 
LOC4 O14166 36058 
LOGIC § O14774 36548 
LSTERR OO0le16 1948 2951% 3498% B611#  364S# 
MACTV 014206 3516 36078 
MADD1  Q14ee2l 3517 36078 
MADDe = O014e55 3531 36078 
MAP.YA 001400 2178 2965 2975 3040 
MAP.YB 002000 406% 2981 £583 3046 
MAP.YC 003000 775¢ =©2989 e993 3001 3052 
MAP.YD 004000 1e468 3007 3009 3058 
MAP.YF Q0S000 16868 30:5 3017 3064 
MAP.YG 006000 29254 
MAP.YX O0&560 29298 3093 . 
MAP.Y,. Q06260 29278 =§=63034 3210 3226 
MASTER O144S3 3298 3609% 
MCHAN 014172 3588 36078 
MCRLF O14560 3214 3253 3316 3330 3362 36098 
MERRPC 015006 36598 
MFAIL  QO14S04 3609# 3628 
MLF 014563 36098 
MSG3 O1431e 3073 360934 
MSG4 OL4344 3356 36098 
MSGS 014410 3395 36098 
MSPACE O14SS1 3218 3231 3257 3265 3321 3367 3372 3380 3503 3513 3527 3534 3609% 
M.COL Q14S4e 36038 
M.END =6Q144S7 3609# 3646 
M.QM OL4YS44 3089 3312 3336 36094 
NMATCH 010540 3023 3100% 
NOROM 010440 2361 3097 % 
NOROMS 910450 3097 31008 
NO.TRA O14676 3113 3199 3409 3506 3524 3548 3553 3632 % 
PC =%000007 39% 3186% 3480% 3599%  3654%  39657%  3697% 3704%  3709%  3881% 3925s 
PIRQ = 177772 ess 
PIRQVE= 000240 109% 
PRG.NO 914674 2953# * 3196% 329S#  3497% 3630 3631# 3640 3650 3 
FRG.1 O29664 31138 3 
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DZBMOF P11 CROSS REFERENCE TABLE 

PRG1 C10650 2979 2387 3005 3013 3021 3079 3lil# 3187 3650 
PRG2 011370 3082 31988 3278 | 
PRG3 012370 3085 32958 
PRGY 013374 3088 34978 = 3S44 3600 3652 
PS = 177776 eet 23 36¢5%  3639% 
PSH = 177776 238 
PARVEC= 900024 104% . 
PWR.UP 014636 3616 36238 
ROCHR = 104419 3738 4OO1# 
ROLTN = 104412 . 3029 3074 3299 3949 40028 
ROOCT = 104414 3323 3344 40038 
RESTRT 007260 14 2935# 3090 
RESVEC= 000010 998 
RUN.3 913924 S4il# 3482 
RUNS 013010 34098 3481 
RO =x000CC0 308 31i4# 3119 3121 3i22 3124 3126 3127 3137 3140 3149 3155# 31 

3311 3916 3921#  3923% 3927 3529 3946 3950# 3969% 3981 3982% 
3984# 3985%  3986% 

Ri =4000001 3i8 3207# 3209 3223# 3225 32e49% 3251 3261% 3263 3296 3297 3318% 33248 

Re =4000002 328 3030% 3031% 3032 3038 3044 3050 3056 3062 3068 3075% 3076 3300% 
3301% 3302 3305 3307 3310 3948 3952 3956% 3958%  3960% 3966 3967% 

R3 =%000003 338 3076% 3077 3080 3083 3086 118% 3134# 3157# 3171% 3203% 32le#  3228% 

R4 =%0C0004 34# 3116% glel 3124 3125 3128 3140 3148% 413% 3418 s4el d42e 3425 

RS =*000005 354 3504" 3520 «= 3541e 3542 3556# 3561 3565% 3568  3582% 3585 3592" 3596 
3792 «43798e «= 3800e §=«3802e §=«3803e 93804" 3805 ~=— 38238 

RE =%000006 3hu 38) 29368 = 2937% = 2938 
R? _ =%000007 378 39 
SAVRO 001230 1998 
SAVR1 001232 eons 
SavR4 001234 2018 
SAVRS 001236 eee 

=%000 388 2940% 29508 29608 2964 297% 2971 2973 2974 2091% 2995 2997 2998 
3030 i68e 32i6# ge21# 3233 3254e 3258 3267# 3300 33178 3324 33318 
3345 33b4* 3369% 33784 3463" 3499e 35118 522% 35284 3536% 35528 361ee 3617 
3618 3620 «= 36eue ©3639 3634 3638% 3689* 3690 36918 3693 3654  3695% 

37008 37028 g7e0# g7el# 9 37e4# §=63725% §=3734# §=63739«= 3750) 3751 = 37528 
37538 37028 3784 «= «-378S* «3790 «3791s 37928 «3798 «= 3823 3824038253826 
3827# 93848 3851 3853 3854 3858  3861# 3876 38974 3992% 3903 39078 39448 
SoSe g0bH SSH7# | SSHBH 3980 9bGH B9E1H S862 SHH 9ESH 3967 S868 988 

SPHCE3 014554 36098 



MAR 1975 
CZBMOF Pi) 

SPv.A O!l2S64 
SRV.0 Ole4be2 
SRV.L «912576 
SRV.R = 013010 
STACK = 001100 
S"ART OC73b2 
STKLMT= 177774 
SUR = «177570 

SWO.0 = 00000! 
SWO2 == O0G091 
Swoi == 990002 
SWO2 == 000904 
GWO3 «= 000010 
SOY «== 009020 
owes == 000040 
SMO6 «= 000190 
Sw07 == 000200 
Swog = 090400 
SwO9 = 001000 
Sl = 900092 
Sic = 002000 
EES = 004909 

le = 010000 
Sui3 = d20000 
SWi4 = 040000 
SWiS = 100000 
Sde 386 =_:~«OO0O04 
SW3 = 009010 
GH = 000020 
SWS) se =:«000040 
SW 2S =:«000190 
SW7 = go0e0e 
Swe 30s = «200400 
SWS) = 091900 
TABLE C10424 

TAG.R 013642 
YBITVE=s 000014 
TEMPS 01224 

TEMPY 01226 

TEMPS O0teee 
TKVEC = O0C0E0 
TPVEC = OCOOE4 
TRAPVE= OCCO34 
TRTVEC= 000014 
TYPE = !04400 

MACYI1 27(6S7) 
CROSS REFERENCE TABLE 

1-OCT-75 09:30 PAGE % 

e9sC 

3132 

3839 
146 

3865 
2347 

3873 
3843 
3883 

3168 

3143 

3857 
2347 

3875 
3833 

3463 

3189 

3857 

BOS 

3499 3Se2 85200 624 EB 

3174 3242 3390 3429 3438 3464 

3855 3857 = - 3859 3863 3869 3885 

30:7# 3034" 30408 30468 30Se# 3cSBe 

Sec4#  3250# 3254 3cb2% 3360# 3364 

geel o22e5# 3233 3e51% 3258 3c63% 
3374# 3378 S4e4# 3426 S46 1H 

3097 3204 3¢05 3214 32:8 3231 
3316 3321 3330 3336 3356 3357 
3509 3513 3516 3517 Se? 3531 
3817 3882 3896 3313 3315 3918 

3468 

3064s 

3375# 

3267 
325% 

3246 
2 336 

3534 
3320 

SEQ 0104 

38434 
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CZBMDF Pil 

TYPOC = 104402 
3 : : 
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p
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ee
s8
R8
8 

R
e
c
s
c
e
r
c
c
 

Wa
ss
m 

n
e
 

Pa
o 

P
e
 

Os
 

b
e
 

EF
T 

02
 
h
o
s
 

0 
be

 
N
s
 

S
S
G
n
n
m
P
o
 
cu
s 

2 8 5 

%S 
¥ 

Bh
ae
eo
r 

eg
ap

cr
aa

sR
an

e 
uR
ae
Na
aR
Ds
 as 

§RFDSZ2 = 000010 
GSAVRE= #22222 

§SCOPE 015S24 
} SSETUP= 900097 

SSTUP = 1 
§SVLAD 015570 

| $SWR = 160000 

STKE 901140 
$TKS 002136 

MACY! 27(657) 
CROSS REFERENCE TABLE 

3217 
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1-OCT-75 09:30 

3e2e 3ce34 
3904 3928 

2986% 3004s 
3313 3335 
36538 4009 

36578 

3licb® 3423% 
2336 2943 

3758 3882 
36538 
3840 38°9# 
3863 
38718 
3876% 3877 
39:0 
36958 
3875# 3887 
3638 37108 
3710 

3125% eck 
els 

39718 

3878% 3887 
3749 3758 
c347% 311S% 

3709 3710 
3818% 392! t 
3788% 33 
3855 36608 

3742 3758 
400! 

4002 
4003 

Ks ber | 
e341 2343 

38578 
el3 else 

3875 3879 
3719 3724 
2338 37183 

PAGE 97 

3259 

S412% 

3807% 

2947 

3838 
3886 

3cb68 =: 9319 

3068% 3647 
3400 

3583#  3593% 

3915 3920 

3887 

3302 4005 

SH5C# 38c8x 

3833% 

3839 =. 3849 
3887 

3332 3365 

36588 

4005 

394 

4068 4909 

3861 3863 

3855 3857 

3370 

3859 

3373 

3863 

312 

3867 

SEQ 0105 

3529 

3858 
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OZBMOF Pil CROSS REFERENCE YRBLE 

STN = 900001 2138 
g7>e 901144 {4i8 9708% 10 
STPFLG 901151 14S¢ 63685 1c 
§TmS 001142 14C8 9706 3710 
S7RAP 016150 945 18 
TRE = QOODIE 288 8 9988 3999s 40008 40018 4002s 40038 4004s 

STRPAC 916170 3938S 39968 
STST 091102 le4¥e ese 3857% 3862 3863 3874 3887 
STTYIN O1S2e66 3738 373¢ 3753 37578 ‘\ 
STYPEN= FEEERE UO 4001 
STYPCS= #eteee L 4091 

! 91Sc} 36858 Q 39397 
S$TYPOC C1S322 3787s ©3998 
STYPON 015336 3786 37898 4005 
§T 015276 e 3999 
§XTSTR 915532 38468 
SOFIL. 015521 3783% 3787% 93797 38328 

= C16702 te i lee 1:78 149 el6e 292eS# 232068 29278 eSeBs 29298 29308 ets 
aie 3e798 36078 36098 3651 36618 3710 3719 37578 

40108 
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| MAR 197¢ MACYI1 27(657) 11-OCT-75 09:30 PAGE 99 
OZBMOF P11 CROSS REFERENCE TABLE 

COMMEN 1108 
1 ENDCON = 1108 

ERROR Ne 3131 3167 - NPB CO NG23SB30Ss33570—si38870—s_s«sida3S3Bs—i3“-—(‘«&és«CHHK 
ESCAPE 1108 

ae 11Ce 
NEWTST 1108 
POP 1108 3967 
PUSH 1108 3946 
SCOPE ele 3139 318! 335 3475 
SETTRA 39688 3998 3999 4000 4001 ¥yO02 4003 
SETUP 1108 2936 
SKIP 1108 

Saree 
ST 110s 149. 3663 «3710 's37e7)—'—i—is37SB0OfsCs3BBHsC3HESB)0—Sss38B7~=Ss_«s393S)—Ss-3977 
TRMTRP 39888 
TYPBIN 1108 
TYPOEC {108 
TYPHUM 1108 
TYPOCS 1:08 

1 TYPOCT 1108 3902 3926 
TYPTXT 1108 . 
SHOM elS# 303. 304430503056 =— ss: 330882 
SPOMT else 2%5 2381 23989 13007 3015 
SSCMRE 1108 
SSCMTM = «108 

| $SeSca «1108 
SSNEWT '108 
SSSEY  s«-3988s «6.33998 )=Si3999'siode)—i(<si Ste )=S-4003 
$tSKIP ss 108 
-EQUAT 18 15 

1 .HEADE le 203 
~ROLIN 28 
-SETUP re 2935 
. a if 

.SHRLO 1 
SCAT ls 3 
.SCMTA 1¢ 8 8=.:110 
.SEOP bes 
. SERRO 28 46-3863 
. SERRT 28 3887 
.SPOWE = - Eee 
“$REOC ot 
SREAD 36628 3719 
$SCOP 28 4 
STRAP 1s 397¢ 
STYPE 3&2 3663 
STYPO 3bbe8 
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CROSS REFERENCE TABLE 

3626 
3308 

Sr 
3312 

are 
146 
39 

3930 

3174 3e42 

3962 

coat 

FOS 

393 
586 
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DCBMDF Pil CROSS REFERENCE TABLE 

389739823911 «= 381b «= 3921 += 3923-3927 
3067 3968 3983381308298 

MOVE 31. 3? 724 393744 3784 
3953 

NEG 734 . 
NOP 2953 2970 3:65 360 3521 3551 3615 
ROL 3541-3573 0 3892 3803 3804 3806 
RTI 3642 3696 «= 3726 «= 3754 «= 3828 3886 
RTS 3657 3709 «39653986 
TRAP 3999 «3999-4000 «4001 «= ode»: 4003 
TST 2%2 2569 «S025 «= 306931493160 

3756 3838 3831 3832 
- ENABL 
-END 4012 
ENOC i 20 96 LiC It] lel 146 

eH7 2975 2983 2991 300! 3009 3017 
3758 3753 3835 3841 3843 3645 3856 

3888 3906 3935 3936 3972 
4002 4903 4004 4012 

EGUIV el 23 38 39 58 $3 
87 89 91 

EVEN 3100 319i 3279 3607 83609 3661 3934 
IF 18 68 36 120 146 

2967 2975 2383 2991 3009 3017 3663 
3840 3 3855 3857 3853 3863 3869 
333 3921 3935 3951 3972 398} 3985 

IFF i lil 120 146 150 2940 3664 
3855 3857 3863 3854 386 3876 3886 

IFT 3857 3955 397} 3972 
IF TF 3857 86.3881 3351 3955 3971 
IF 10 149 203 213 214 e941 

3859 3863 7 3869 3887 3303 
IRP 2936 3346 3367 
LIST 1 1 110 146 216 23925 2336 
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- PAGE 119 149 403 775 1246 
1833 1885 2931 3151 S446 

REN 1687 1737 
REPT 10 
~ SBTTL I 4 8 | 16 lle 
- TITLE 203 
«WORD 10 123 126 127 128 

4005 4008 4009 

ERRORS DETECTED: 0 

#D2BMOF . DZBMDF/SOL/CRF+DZBMDF .P11 
RUN-TIME: 41 31 3 SECONDS 
CORE USED: 16K 

HOS 

1407 

371e 

133 

1627 1680 

137 3914 

1734 

3319 

SEQ 0110 

1782 

3889. 3937) 3974 =: 3989 

3971 



109 
Spooler runtime 4 Seconds K DS disk reads, | digk writes, 110 5 

3,4 

1ii 
peon i ae: fens leeeeezeeee333 4 YYQUUYY See ee TBRRARA MOOS cesar L1le22ee2e2ee2 

x tT adh ’ 78901 
F ous Fc ontnoasoccoadte cae he hope es cosocnnttl eae 11I ay ill Hitt ALLE 
QooooooO ididiis eect rere eer err 7777777777 8888888888 999999999990000000001 11i1ih1 

Raita nad te Ric Meh tcnmh ak Maanh ale amen scueteutes LALLA T1111110


