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2.1 EQUIPMENT 
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UNIVERSAL RESTART LOADER DIAGNOSTIC. 

ABS 

ac pe ieee FOUR. THESE PROGRARS WILL 
o35 Ui if FO VERIFY Te THE DATA ate he 

AST RAT te ehid Bele 

Th ETE sci 

Si TE OY eee 

CESSARY FOR Cae 
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QUI (OPTIONAL ) 

hans 

icine Me PinST OK BACEPT eRe 
3. LOADING PROCEDURE 

ee 

of ten ONAL ) 

2.2 

a 0 ss 
BOOTSTRAP 

i MSN 
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STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

SWITCH O1 rg INDICATES ONLY FIRST 128 

Ber org ee a tSraoaic, OR BM873YD, 256 WORDS 
ARE AUTOMATICALLY CHECKED. 

STARTING ADORESS 

ARTING RESTART ADDRESS Oso 
OPERATOR ACTION 

FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS) 

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

ae 2 eee 

[Se Be 
4. Prese stant . 

WI T AT ADDRESS 010124 TO ENQUIRE 
WHICH ICH PROGRAM T BE RUN 

2 ae 

PST Rep a 
PRESS CONTI 

8: hol ae ORLY NOs, SET SW1S=1,SW11=1 (OPTIONAL) 
iO Stee! STAY UP 

ESS RE COL AG ai RE 
THEN PROG WILL HALT AT ADORESS 

ae WITH THIS PROGRAM. 

SR RET HRI RM & CORTON. 



SS... SQ ee = - 

FOL 
MACY11 27(732) “SEP-76 = 14:43 5 

BBENAA.PIt RANGeC-11-BOBNATA BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

PROGRAM WILL HALT AT ADDRESS O1SSS6 IF THERE IS ANY ERRORR 
IN ANY OF PROGRAMS . 

TO DETERMINE TYPE OF ERROR: 

Sei ar yay Mee aaa 
ARE AS BELOW: 

’ THE FOLLOWING MESSAGE ADDRESSES ARE: 
616314 EMO 

1 1 

bigs fre 
sTHIS TABLE IS FOR COMPARISON ERROR 

: I 
; 017400 PC ; 

: I 
> 917402 ADDR OF NSG , 

: : % I 
: G17404 ; ROM ADOR : 

: I 
; 017406 SOFT ADDR : 

: I 
; O17410 EXP DATA : 

I 
: 17412 : FOUND DATA 
3 

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

I 
017400 PC ; 

be ee ee _
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ADDRESS OF MESSAGE 

ADDR OF MSG 

ROM ADDR 

ROM ADDR 

PC OF TRAP 
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017402 

017404 

017406 

017410 

017412 

617400 

017402 

017404 

017406 

017410 

s SS r=) 

;THIS TABLE IS FOR “UNEXPECTED TRAP” TYPE OF ERROR 
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HOW TO LOOK IN TO THE TABLE: 

10. LOAD i 017400 
ll. SS NE 

OF is LOCATION IS---PC OF THE DETECTED ERROR. 
le. 

S_---ADDRESS OF MESSAGE 
13. INE 

CONT S -- ROM ADDRESS 
THEN CONTINUE LIKE ABOVE FOLLOWING THE TABLE 

TO PROCEED WITH THE PROGRAM GO BACK TO STEP 1. 

OR 8B) ----IF THERE IS A TTY : 

4.3.2 

¢- Sik aITOIES. 65 FER PER 5 rested, ere ALL SWITCHES DOWN) 

bere Mee is STARTED FOR THE FIRST TIME THE FOLLOWING 
WILL COEVICE VERS ed dh 2 OUT: 

te WILL THEN a, pe ere ee ae NG RUN. 

NOT RUN FIRST. 
ae M792-YA, MRi1-DB, M792-YH 

YD KLIO (¢ wah ipa pa ROM 

E RPE tee Ie RR IRL ST, 
NOTE: FESTARTS AT ADDRESS a8 M6 8 HE 8 BE 
IF Yop UES VO TEST HE EXISCED 188. WORDS THIS IS THE 

aie _ eae BM8S73YC, OR BM873YD) 

Bi Sia ME MRTG vm SP 
ANY 

TE: VISUAL T 
IS YOUR Hot ore A_WAS 
PLACED INTO SOFTWARE TABLE FOR TEST COMPARISON. 

l
e
 

a 
ne 

ae 
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OPERATING PROCEDURE 
SWITCH SETTINGS (APPLICABLE IN ALL PROGRAMS) 
SWIS = 1 OR UP ... HALT ON ERROR 
SW13 = 1 OR UP ... INHIBIT ERROR PRINT OUT 
SWi2 = 1 OR UP ... INHIBIT ALL PRINT OUT/ BELL ON ERROR. 
SWil = 1 OR UP ... INSTEAD OF EXERCISING EACH ADDRESS 10X DO IT 1x. 
SHO9 = 1 OR UP ... LOOP WITH CURRENT ADDRESS 
SHOB = 1 OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERROR 
SWOb = 1 OR UP ... HALT ON END OF PASS rae 
ERRORS 
ERROR PRINT OUT 

SoRPHS Ht AONE 8 PERT QE. se. fgg 
OUND BATA WILL BE PRINTED 

aur aE Pit Pairs mat TTBS AN TUN AN SONEXPEETED TRAP * 
WHEN READING ROM WILL BE PRINTED . 

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

1. ITS A GOOD et yr cage SW1S=1 WHILE TEST RUNS 
TO PREVENT A RUN AWAY ERROR FROM GOING WILD 
IF YOU LEAVE THE CPU. 

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

7. RESTRICTIONS 

7.1 STARTING RESTRICTIONS 

SEE SECTION 4. 

7.2 OPERATING RESTRICTIONS 

7.2.1 IF OPERATING ON 11/45; AND JUMPER HAS BEEN CUT FOR 
A POWER FAIL TO GOTO ADDRESS 173200; 
#4444 A POWER FAIL MUST NOT hePeEN WHILE PRG IS RUNNING #*x# 

7.2.2 IF vou ee PROGRAM Ti! Me WR A aoe 128. WORDS; 
YOU MUST START AS PER OSE TION 

(NOT taeey RR PROGR ina S38, mo visi Y ty VER FY ATA. Prete 

7.2.3 YOU MAY NOT ALTER THE SOFTWARE MAP UNLESS-- 
#22282 YOU KNOW WHAT YOU ARE DOING ##### 

7.2.4 THE ROM ADDRESS MUST START AT havave, BMBTSYC, OR ERE 
128 WORDS LONG. (256 FOR THE BHE7 S76 BM873YC BM873YD) 

8. MISCELLANEOUS 

8.1 EXECUTION TIME 

ONE WILL PASS AT APPROX. FIVE nS 
PROGRAM i Hiy CONT we fan. oa “aT SOMPLETETON 

WILL PIVE MINS. 
PROGRAM F TAREE CR Base FIVE MINS 
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9. PROGRAM DESCRIPTION 

Tre i i WILL VERIFY THE DATA IN THE ROM AND THE VERIFY 

Site Nut ere nce na wa EO Ps DFR ses wt, ne onoec 
128" Hons WILL CHECKED. 

WiLL CHECKED AUTOMATICALLY IF 
BRE7aYE. BMS73YC, OR BNS73YD IS TESTED. 

9.2 PROGRAN 2 

PROGRAM 2 | PRINTER IF OF THE ROM ONTO THE 
TTY af way NTER IF Stove1) 1). 5 NOTE NO VERIFICATION 
OF ANY K ON THE DATA. (AN WI CUR 
FA Ms! wee ING) YOU MUST C 

Te PrteneD F UP wen STAR ! 

ee ep gil Pini IF BM873YB, BM873YC, OR BM873YD 

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

3.3 PROGRAM 3 

pe 3 TS TUR, Pree ne ren Ore eee a THE 
0 TWARE MAP TER 

LISI PRINT OOF THAR Fie END RUN THE oprOGRAN. 
NOTE THAT IF YOU ALTER THE MAP’BE CAREFULL OF WHAT 

9.4 

OFFSET IS OUT FOR 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 N 

ae
 

rm
e 

cls BERS To tr 
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9.5 CONTROL “G™ 

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

9.6 PROGRAM 7 4 Py Gein 00s COMPATIABLE; 

rae! Autonet ToALLY BeTeRe NES IF THE ROM IS 
SMB? YA OR YB, THE 1ST WORD IN ROM WITH THE 
EXPECTED WORD. ‘Fae 5 Dinanost ic THEN RUNS 
PROGRAM 1 AND PROGRAM 4 BEFORE ENTERING THE MONITOR. 

9.7 ELECTRICAL PREQUISITES (HARDWARE) 

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

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

§.7.3  ACLO AND pC.0 aT BE AVAI AT 
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;BM873_ YX 
:COPYRIGHT MAR 1975, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754 

sSTARTING PROCEDURE 
*LOAD PROGRAM 
:LORD ADORE ESS 000200 

ALL TYPE “DEVICE VERSION 

THE OPERATOR WILL THEN Sper CIFY THE VERSION. 
AT THE END OF A PASS, PROGRAM WILL TYPE PASS COMPLETE MESSAGE 
SAND THEN RESUME TESTING 

;SWITCH REGISTER OPTIONS 

SW1S=100000 s21,HALT ON ERROR 

Sut 320000 :=1, IT PRINTOUT on 
aytse :=]' DELETE TyPECUT BELL 

=1°D9 EACH ADDRESS | TIME FRE TEAD OF 10 TIMES. 

s21,L 
:=] 

LOOP WITH CURRENT DATA 
"RETURN 10 TOP OF CURRENT PROGRAM ON ERROR. 

SWOO0=1 ;=1 TEST THE EXPANDED 128 WORDS 
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sREGISTER DEFINITIONS 

Ea RO=%0 H 
1 R1=% ; Ree ; 

R3=) $ 
D0000 =%4 $ 

SP=’ : SSOR STACK POINTER 
PC=% + PROGRER COUNTER ee 

sLOCATION EQUIVALENCIES 

ITCH REGISTER 
age Hee = as RTUS WORD REGISTER 

; INSTRUCTION DEFINITIONS 

; PROLESSOn STACK 1 
PROCESSOR STACK 1 

; 

La aie t FS glee 
Increrent te ON i CALL 
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¢ -
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; FRAPCATCAER FOR ILLEGAL INTERRUPTS 
20 

C02 

SUNEINE STACK TO FIND CAUSE on 
; UNEXPECTED 79 THIS LOCATION 

T 
TRAP 19 THIS LOCATION 

0 
D TRAP 19 THIS LOCATION eee TO THIS LOCATION 

4: i 

10 PIN 

TO THIS LOCATION eee TO THIS LOCATION mee TO THIS LOCATION 
ACK TO FIND se! 

TO THI TION 
TRAP TD THIS LOCATION 

T0 FIND CAUSE 



BE
RA
RR
EO
 

RES
 

sa 
oul

 s
n
o
w
 

UP 
Co
e 

SO
OM
 

ON
O 

SS 
Sa 

Eo
R 

Ee 
ae

 
a 

SE
SS
 

SS
S 

RS
S 

SS
eS

 
SS

 
SS

SR
 
SS

eS
 
es

es
ss

se
se

ss
ss

 

o
 

wo
 

~
 

“SEP-76 14:43 PAGE 16 
-DOBNA-A 

B02 
BN873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

UNE x TO WHIS LOC LOCATION 

pe Heese he FAIS LOCATION 

AORAP TO T0 ange OCATION 
TO_FINO 

iDenire Beep to Prin TT Loe LOCATION 

—
 ae
 

a
e
 

TION 

cE TRAP 19 PATe Len ION IND 
Ki TRAP T me LOCATION 

THIS LBEATION 

‘oe THIS LOCATION 
ACK TO FIND 
TRAP TO THIS LOCATION 

Pe Ree 10 tH a 2 3*
3 

3x
6 

ce
 

R
U
S
 

AS
 
S
e
 om

 

P=) 

26
xz

6z
 

6x
 

z= 

Sh
on
 

he
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ec
ho
 

ac 
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ee
 

S
E
S
5
5
9
9
9
9
 5 

INE STACK TO FINO CAUSE 3 
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42 :INEXPECTED TRAP TO, THIS. LOCATION ACK T0_F HALT 
+2 TRAP T mor I0N ir Beare Hale Poet” 
#2 ; mie TO eI THIS LOCATION 

+ ; TO oh case TION 
T EXAM acK TO FIND 

HALT aoe ui hate Lota Pause wage 
+2 : AAT ‘Bente mak 0 i s hosaTz0n 
+2 ;UNEXPE TRAP TO THIS LOCATION 

a's : : £6 TBS LEAT ION 

Eh i ee TSP Eee poe tar 
HALT : TO PrN 
+2 : 19 THIS LOCATION 

~Ny rere eee TION 
HALT > EXAMI ACK TO FIND 

a
 

ATRAP TOUTHIS LOCATION 
; a te ae 

HALT : T Me sey bran 
fe i UNEXPE Tree 1 a LOCATION 

yan ar Pee 
+2 : Aihoe 19 THI TION 
Het H TO FIND 

22 : Fite ant TION 

.+ : TO a LOCATION 
T 3 EXAM ‘ine FIND 

hecT : hi a —_ 
32 : eee T mi LOCATION 

me T ee To PING. bee ON 
J ere P TO THIS LOCATION 
+ Where TO THI TION 
HALT EXAMINE STACK TO FIND tabse 
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TRAP ue Hite LOCATION +2 
HALT 
.¢2 So Rae TO TH TIBI LA LOCATION 

P 

<p aN THI TION 

¥ , Dain Ae hop” ae TION 
HALT hee TACK TO 
+ oe ie TO THIS LOCATION 

HALT iinexreg T Fhep 10 THIS LOEATION 
HALT > EXAMI ACK TO FIND 
+2 : UNEXPE TRAP 19 THIS LOCATION 

iy ree Foro ts LOCATION 
HALT : i ACK To PIno CAlse jets 

ei Le an B, 1 ise TION 

er iDanite Simex yo F1No Calbe 
HALT : Gente TO FIND 
4 ; ‘on TO wns LU BEATION 
HALT : NE STACK TO FIND 
+2 ; TRAP TO THIS LOCATION 

ST exe ieee 10 TH LOCATION 
HALT : 0 FIND 
+ ee TO THIS LOCATION 
HALT 0 FIND 
+2 
HALT I 

TO 
INE STACK TO FIND CAUSE 3 

9 

tL] 

; 
HALT : 
+2 : 

$2 ; 

+ tre sty TO THIS LOCATION 
T > EXAM OF 

fey iUNEXP A THI TION 

32 i UNE NPE PTO THT LOCATION 

+ hee ki TO THIS LOCATION 
T > EXAM TO FIND 

32 : £10 THIS LOCATION 

#2 nese Tree T mat LOCATION 

eB a eee 
+e : THIS LOCATION 

iq 
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RTS 

: 

art sty 

ACK TO FIND 
Rare Has 19 THIS Loe TION 
; ACK TO FIND 
tONEXPE 

Als oF THIS LOCATION 

Davin, e1hek TRAP 0 erin O THIS LOCAT ION 

oe eS 
TION 

Dn Hg RL HIS LOC LOCATION 

ee D TRAP TO THIS LOCATION 

TRAP TO THIS LOCATION 

TRAP TO THIS LOCATION 
ACK JO IND 
roe THIS LOCATION 

as oe ee . TO F 
ie THIS LOCATION 

IND 
UNEXPECTED elec TO THIS LOCATION 
;EXAMINE STACK TO FIND CAUSE 

;THIS IS AN END OF PASS HALT 

;NOT AN ERROR HALT. 
sHREPENS TONY LEN’ 30D eis UP. 
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; INDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS 

: ierel? 

ee: ie TRENT reves sone, fegsTe 
1 78be ETELEPRINTER Bava” BUFFER 

200 patoariy see ES 
4 TELETYPE PRINTER VECTOR 

200 ;PRIORITY =4 

;PROGRAM CONTROL PARAMETERS 

;SCOPE ADDRESS FOR LOOP ON TEST 
:RODRESS FOR LOK T TO BE EXECUTED 

0 

: NUMBER OF OF E Hee eet” TEST WILL BE EXECUTED 

NUMBER OF 

ND etre CALL 

state one TORAGE SE
RR
AT
E 

ES
E 

CE
RT

 O
NS 

Bad
 
To

l 
si

ns
ae

e 
en
e 

ce
e 

F 

M
e
e
e
 

| j
et
 

SFORAGE 
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001304 

001304 

001306 0 

001310 

001312 

001314 

001316 

001320 

102 
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DOBNA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

;PROGRAM CONTROL FLAGS 

ENIFLG: . 0 ;PROGRAM INITIALIZATION FLAG 

ERRFLG: i Te ae 
LOKELG: . AE 5 LOCK ON CURRENT TEST FLAG 

sDEF INIT ONS FOR TRAP ere a CALLS 
POI TO SUBROUTINE , faut FOUND 
iN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS 

s LELKAHLARE LEAL LALA LLL ELLE LE LALLALAAEALLALLE LE LL LL LL LELALELELELAALE EE 
5 LEAELALLAFLALLLELA LLL LAALALLA LAE LLLELALAELLLLRERELE LE RLE REL ELAR LESS 

stop =tanp. ; ;CALL TO LOOP ON CURRENT DATA HANDLER 

TYPESTRAPS] ;CALL TO TELETYPE OUTPUT ROUTINE 
SAVOS=TRAP+2 ;CALL TO REGISTER SAVE ROUTINE 

RESOS= TRAPS ;CALL TO REGISTER RESTORE ROUTINE 
CONVRT=TRAPS4 ;CALL TO DATA OUTPUT ROUTINE 

CHVRTETRABS ;CALL TO DATA OUTPUT ROUNTINE WITHOUT CR/LF. 
KEY.TO.RE=TRAPSG, CALL TO GET CHAR, ECHO IT, PUT IT IN R2,CLR BIT 7 

5 REERERERALAE LEER EE EERE ELAR EEE E EERE LL ELE EERE EE ERE EREL ELE REELS 
UGHHGHHEEHEHHEHEHE HEHEHE HEHEHE HEHEHE HEHEHE HEE 
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22-SEP-76 14:43 PAGE 22 
DOBNA-A 

SOF THE ROM PROGRAM FOR BNS73YA 
311 IS HERE FOR COMPARISON T 

1 Tbob 217 sSTARTING ADDRESS FOR 
sTHIS LOADER 1S DESIGNED FoR THE RESTART MODULE M873. 

s APQoLYA 1ORPbER REE Goo TST RAP ll, Kl 
*MRiJ-DB BULK STORAGE BOOTSTRAP 
*M7G2-YH TALL CASSETTE BOOTSTRAP ROM 

; RO= A) sREGISTER DEFINITIONS 

: ue : 5 ze 
; R3= %3 

: . : 
: sR= 177570 sPROCESSOR SWITCH REGISTER 

010702 ;173000 010702 alee re = RO WTER TO PARAMETER LISTS 
es 5173002 000464 BR OTHER ; TRANSFER TO NE 

3 S006 haooes ¢ — DEVICE READ INSTRUC’ ION 

01 3173010 O1 Ait SPE Ree mabe en ran NTR TO Rea Penereven LIST 

ee Re ein HS Be 
3173016 OO000S “WORD d sEVECE READ INSTRUC fon 

rah A SPARE i SPARE_ STARTING psc IT TRANSFERS TO ADDRESS 

013707 ;173020 013707 sshePe oF8 TROICATED LOCATION 
1 21732 1 
aH let G0 7 oe cero0cm on OFS IN DIODES FOR LINE 1 

172000; 173024 173000 a ad Wor Bet ° plots OF IRS| Count ion Ih ROM 
a 

e
n
n
 

THIS TS THE STARTING rie FOR TC11 ant 

teu ee ie cha aN 
- WORD 137344 sDEVICE WO COUNT 

‘HOD 1 ia RS pone 186 arene 

eR TREN 10 EXT ROUTINE 
a0 DEVICE READ COMMAND 

'THIS IS THE START LOCATION FOR TM11 MAGTAPE CONTROLLER 
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Roane to” TRANSFER ROUTINE 

ION 
COUNT ADDRES 

FRecoRD COUNT REGISTER 
erro 

DEVICES : : 

¥ by 

Bt a& 

By 

"TRANSFER TO NEXT SERVICE RTH 

AND 
Rev 

I 

ei 
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-SEP-76 14:43 PAGE 24 
-DOBMA-A 

STHIS IS THE STARTING ADDRESS FOR THE PC11 PAPER TAPE CONTROLLER 
KL11: MOV #177560,R4 ;OBTAIN DEVICE ADDRESS 

BR CKDEV ;AND TRANSFER TO READER SERVICE ROUTINE 

;THIS IS THE CASSETTE DEVICE oe 
TABLE: -BVTE gH0 60H ARE WORD NOT. A COMMAND 

“BYTE 15 SPACE FORWARD BLOCK+GO 

‘EVE 24, sREADYGO 
*READ+ILBS+END FLAG 

ARE DEPENDENT ON SA OFFSET tN DIODES FOR LINE 1 

“THIS IS AN ADDITIONAL POUR VECTOR ADDRESS REQUIRED BY DEVICE 
POWER2: -HORD BF 11 BOORESS OF BEG BEGINNING OF BOOTSTRAP 

S THIS TS THE STARTING eo0RESS F 

S7x: HOV 9177500,R0 iG ee oa 
RESTRT: RESET SSUE RESET INSTRUCTION 

MOV R4, JRO ion. DEVICE WI 
MOV #TABLE,R1 ;GET FUNNY TABLE OF INSTRUCTIONS 

MOV #375, R2 AND LOAD UP TRANSFER COUNTER 

MOVB (R1)+,R3_; THE LOAD _UP COMPARATOR 
LOOP: HOVE (R1)+,3RO LOAD DEVICE REGISTER WITH COMMAND 

LOoP2: 118, R,9R0 shes ie cae © COMPLETED 

INCB Re NCREMENT ADDRESS CTR 
BMI LOOP1 TH IP heave GET COMMAND 
MOVE 2(RO),dR2 ;AND STORE DATA AWAY 

BR LOOP2 GO GET ANOTHER BYTE 
DONE: TST ‘a. ERRORS 

ent fever ADDRESS AND TRANSFER ADDRESS 

i hn ee 
ERROR: JMP aRe SNORMAL CASSETTE AND ERROR FOR BULK STORAGE 

*THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER 
PCil: MOV #177550,R4 ;LOAD DEVICE ADDRESS 

CKDEV: RESET ;KILL ALL DEVICE ACTION 
MOV #160000,R1 ;THEN SET UP MEMORY TEST LIMITS 

MOV #6,R2 ;AND SET UP POINTER TO TIMEOUT LOCATION 

MOV #340,dR2 #$;AND SET UP VECTOR TO RETURN TO NEXT 
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Pil” : AATNDEC-11-BOBNACA BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

001 : 173332 
i > 173334 stats MOV PC,-(R2)  ;SAVE THE PC 
ite DL ite 012706 MOV #24, SP SAND LOAD UP STACK POINTER 

ae 10441 tesa 1 MOV R4,-(R1)  ;AND LOOK FOR END OF MEMORY 
001744 406 1 3173344 O40b0 1 BIC SP, j THEN DROP TO TO XX Xx7752 

Bisel UR reas Gute ors RSA UTED Gee For oe Tscerio OC 3 ; 
: RORWAT: T “THEN WAIT FOR CHARACTER AVAILABLE 

tee Bivcse3 sie ae7 t ae Bee” ROEAT *HANGING THERE IF NECCESSARY 
male? 11641 5173360 16412 MOVB 2(R4),0R2 ;STORE AWAY DATA BYTE 

H 4 agsone INC 9R1 
SOT Ee ie Hers ei CMPB R2,#375 §;HAS BRANCH OFFSET BEEN STORED 

See Bora tte Obi abe BNE LOOP “NO 
ooi774 Tbsbes 319336 ope388 INCB (Re)+ YES, ALL DONE 

001776 000142 ;173376 oool14e IMP -(R2) sTHEN TRANSFER TO TN 
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;CONTROLLER REG. 1 FOR R 
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PC, Re 
T 

: Te Tm 
‘HOR TMF Oa ese FORuARD ECE RECORD COM 

- WORD : a 
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. 
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21 BR RHCOMN 
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i Bit : V R3 
i! MOV _—-SRHICSA, RO 

il : BIT STUTAPE,26(RO);TAPE UNIT? 
5 
31 
: BNE TULGRE. ;YES. GO TO TAPE LOGIC 
i MOV PRUERET, [ROD ;RESET ORI 

i! MOV #14000, 32(RO);SET 16 BIT FORMAT 
rH 
+1 
s173e74 MOV _—s-#DRCLR, (RO); CLEAR DRIVE ERROR 

s Tst RENO Tee Coun 
il MOV RO, a2 SPAKE CALLING SEQUENCE 
it : MOV aRHREAD, a84 
5 ; 

it if 0 CLR R2 FOR FLAG AND POINTER TO 
3173316 ong ae 12. BR 0 

: FOR RH ee ES ES URE oe 
ii i " MOVE  aatSWW, @#RPCSA+10;LOAD UNIT # INS 
5 

it BR 2s CA: Co 3 H 9 

31 BR RPCOMN 

ENTRY TO_BRANCH TO THE PC SELECTED BY CONSOL SW 
31 CSRGO: MOV a 
$1 aeue 532% . 

ART FOR RP11 SSI MORESS Fon OEE ar 
RP11B: ; T CT ALL UNI 

3173350 BR 
3 17335 MOV R3 
i 39 move  aecSW, RS 
3 173360 SUAB ;GET UNIT # INTO HIGH BY 
3 x = ER 

i E: 1S: Hoy . PC,R3 
r +++ 

3173370 38: MOV - Pte 
31732 BR 0 
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00eS23 -BYTE 224 3173523 224 

CBOOTB: MOVB 
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-BYTE 224 ;READ+ILBS+END FLAG 

THI TS THE STARTING ADDRESS FOR THE CASSETTE D 
CBOOTA: BR 1$ ;SELECT UNIT 0 ; UN 

@eCSW,R4;SELECT UNITS 

RY 
lia 

#TACS,RO;GET CONTROL REG. 

RY, (RQ) ;SELECT UNIT Ther 
8375,R2 ;LOAD TRANSFER COUNTER 

(R1)+,83;:LOAD COMPARATOR 
(Rid+, (RO);LOAD COMMAND 

(RO) ;COMMAND COMPLETE? 
LOOP2 NO. WAIT 
Re ot j INCREMENT ADDRESS CTR. 

2(RO), (R2);STORE DATA 
F (-), GET 

LOOPe ;GET ANOTHER BYTE 
(RO) ;ANY CRROR? 
RESTRT ; TRY 
Re ; ADDRESS 
R3,(R2) ;IT MUST BE 240 

(Re) 

IS THE STARTING ADDRESS FOR THE PC11 CONTR 
PC MOV aPCCS, RY 

#160000,R1;SET UP MEMORY TEST LI 

#6,R2 ;SET UP POINTER TO TIMEO 

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

PC, -(R2); PC 
#24, SP POD UP STACK POINTER 

Bi ae 
TART S “ DEVICE 

2(R4),(R2);SAVE THE DATA 
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:17367e 
3173674 
31 

i i) 

31 
31 ? Ty 

it 1 ;TH 
3173714 3TH 
317371 3TH 
i 37H 
it sth 
o ® 

31 37H 
31 37H 
st sTHte ee 
; Tite er 
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31 37H 
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31 37H 
31 ;THIS AREA 

3173776 ;THIS AREA 
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5 T a” ery 14 44 FIRST LOCATIONS 
3 ARE A. THE 1497 

i Pin aie. £5 Be 1 ; THE 
150 iTS I COMPARISON 

3AC 

igs #173000 -=173000 ee LOnDER 15 SeSLoneD, FORTHE THE RESTART MODULE N73. 
1505 fone "5 TSTRAP Peli Kt 
1203 MRLL-08 | BULK 2 PeTRAP RO 
1508 : bo: 70 REGISTER be SEF ENT TIONS. 

151 : F fips 1B 
1511 : Roe % 

ms = 3 
fe : 
181 ; SR= 177570 sPROCESSOR SWITCH REGISTER 

ela STARTING LOCATION FOR RF11 DISK 
1513 003000 10702 ; 173000 010702 AFII: HOV PC, Re ;SET POINTER TO PARAMETER LISTS 

ies) feaces Pees 153009 oruee ues DVI tons R5UNt foDRE Se 
i 003006 000005 ;173006 000005 WORD 5 DEVICE READ INSTRUCTION 

1 STHIS IS THE STARTING LOCATION FOR THE RK1 
1 003010 910708 01 huis pe fe SE £0 re ee ee eat reYER LIST 

‘= ety 77406 Blectt boned aL ce gh pe PeCTSTER 
i 003016 bocate 1 : 173016 000005 iPeVE INSTRUCTION 

THIS 18 8 PARE saint aetis Hee IT TRANSFERS TO ADDRESS 

003020 013797 3173020 013707 TRANSR: MOV Desk, NDICATED LOCATION 

: 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 

oa 1s Peat uP vecTeR Saas DEVIC off, al 

TATUS LEVEL 7 

z m 

boas) {17S0e6 boda0 
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PAGE 34 
BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

STHIS 18 TH THE START LOCATION FOR TM11 NAGTAPE ¢ CONTROLLER 
TMi: MOV PC, Re POI 9 PORANE TER LIST 

Goes ite Paa at eilsres 
; 1 

19 *ph000 

e ll 

-WORD 200 ; 

gti TRAnSrER TO READ/TRANSFER ROUTINE 
DEVICE COMMAND 5-8

 

‘THIS IS THE START LOCATION FOR THE RP11 CONTROLLER 
RPL: MOV PC Re ; I R T0 POROIE TER | LIST 

.WORD 176716 SDEVIGE WORD WORD COUNT NT BR IStER 
;WORD § READ COMMAND 

*THIS IS THE TAPE DEVICE SERVICE ROUTINE. 
taPES: MOV Re, RO se Moone oS Oc PORIMETER LIST 

(RO)+ P TWO FIRST TIME 
TAPESX: fee 

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

Oey eBhDS (RL) : NO Te tsi TO DEVICE 
TAPWAT: Bp Rl as 1 FOR OEVICE”CORPLETION 

(RO)? n SKIP b FLAG 
ett | ar ABE peteR 
BNE ERROR ; THERE 

RETURN: JMP ORO AND TRANSFER TO FOLLOWING INSTRUCTION 

'THIS IS THE oS RATING ADDRESS FOR RC11 DISK CONTROLLERS 
RCLI: HOV PC sSET UP POINTER TO PARAMETER LIST 

Lr 3DEVI RISTER 
; WORD ;DEVICE READ INSTRUCTION 

GTR, OUTaNe Pegromes ‘ Aid ListINRD 
OTHERX: ie as ae Hele 

MOV 2(R2),R1 est Tie DEVICE WORD COUNT ADDRESS 

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

(RL) TO DEVICE 
OTHWAT: Tare aR ay Tho OR GONE FLAG 

BPL OTHMA BY HANGING IN LOOP 
TST aRi ‘THEN TEST FOR ERROR 
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MAINDEC-11-DDBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

00441 ;173204 100441 BMI ERROR ;GOT PROBLEMS 
005007 ;173206 005007 CLR PC AND TRANSFER TO ZERO 

ITHIS IS THE STAR iy FOR T “Pe PAPER TAPE CONTROLLER 
3173210 048704 KLil: MOV #1 BO OOETBIN DEVI $s 

1 317321 
900440 3173214 boos40 BR CKDEV ;AND TRANSFER TO READER SERVICE ROUTINE 

-THIS IS CASSETTE DEVICE COMMAND TABLE 
| 7640 5 173216 B40 TABLE: : sCOMPARE WORD NOT A COMMAND 

317321 BY os a aes 
002415 ;173220 015 BY 1S ; FORWARD BLOCK+GO 

; 3 17 see4 005 

_— + 153555 oa 
are 7HEE ida Sila ove vert Sores HF FILES HEN Flac 

- “THIS IS AN RODITIONAL POWER VECTOR pODRESS REQUIRED BY Y DEVICE 

$17 3eee PoMeRe: .WoRp Feil AbORE ES OF BEGIN 
*THIS IS THE STARTING ADDRESS FOR THE CASSETTE DEVICE 
GBOOT CLR RY LDH Device Naneen 0 IN Rt 

: STX: MOV $177500,RO 

RESTRT: RESET ; ISSUE RESET INSTRUCTION 
1944 MOV ROR LOAD DEVICE WIT id IT NUMBER 
12701 MOV STABLE,R1  $GET FUNNY ABLE OF” INSTRUCTIONS 

MOV #375,R2 ;AND LOAD UP TRANSFER COUNTER 

MOVB (R1)+, ; THE LOAD UP COMPARATOR 
eye ARL)+, se DEVICE REGISTER WITH COMMAND 

Q 
NCB NO, NCREMENT ADDRESS CTR 

int L00P1 2 IF i TIVE, GET COMMAND 
MOVB 2(RD),dR2 ;AND STORE DATA AWAY 

oe LooPe ;G0 GET ANO BYTE 
DONE : ST aRO 5 ANY eA 

RESTRT 
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aA iCtEba Cone RE AOORESS AND TRANSFER ADDRESS 

geese i MAL ee 
ERROR: SMe are INORNAL’ CASSETTE AND ERROR FOR BULK STORAGE 

THIS 1S Ty THE STARTING, LOCATION FOR THE PC11 CONTROLLER 
i! 18 : C11: #177550,R4 ;LOAD DEVICE ADDRESS 
9 

: CKDEV: 3K DEVICE ACT 
ie ’ Av 6160000, ih et UP MEMORY tae LIMITS 

:1733e4 O1 MOV #6,R2 sAND SET UP POINTER TO TIMEOUT LOCATION 
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11-DOBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

MOV #340,dR2  $;AND SET UP VECTOR TO RETURN TO NEXT 

NOV 864,SP°, AND’ LOAD UP STACK POINTER 
MOV ae 3AND LOOK re END OF MEMORY 
BIC SP.R : THEN DROP 10 
MOV R1:aR1 AND STORE IN IT 
HOV ont Re THEN. LA apOrESs FOR DATA INSERTION 

ISTB eet sen THEN WAIT E98 Pret TER_AVA AVAILABLE 

MOVB 2(R4),aR2 TORE AWAY DATA 

INC ORI 
CMPB Re,#37S § ;HAS BRANCH OFFSET BEEN STORED 

;NO 
+ “YES, ALL DONE 

THEN TRANSFER TO RTN 

Pee de oe ra 
Son 1 Th heli ROM AND 

COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., ang om 01754 

S SOFTWARE IS FURNISHED TO 

artis warner 
y OTHERWISE BE BE BRBVIDED NIN IN BRET ENG 

BY | bec. 

CRONGE METHOUT WT Tere Rone iS IS Bg TO 
T BE Pete a 

AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION 

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

VERSION 01 

STUART WECKER 01/22/75 

REUTER NETWORK FACILITIES. 
DOWN-LINE LOADING PROGRAM 

A DATA COMMUNICA TONS LINK. IT SENOS AND RECEIVES 
MESSAGES IN DOCMP BOOT FORMAT. THE PRIMARY BOOT ONLY 
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MAINDEC-11-DDBMA-A 

LO3 
UNIVERSAL RESTART LOADER DIAGNOSTIC. 

OADS A SINGLE 0ck THE SECONDARY BOOT, WHICH 
HEN REQUESTS SADS THE DESIRED PROGRAM. 

CURRENT VERSION DOCMP: 3.0 - MAY 7,1974 

THE BOOTSTRAP MESSAGES ARE OF THE FORM: 

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

ALL ITEMS ARE 8-BITS LONG UNLESS OTHERWISE SPECIFIED 

SUT ane emer anes. e0re 
T_COUNT FIELD-LENGTH 0 OF “BATA FIELD 

F-THE FINAL BIT-LINK CON 
S-THE ire BIT-LINK CONTROL 

“A CHARAC 
eee Srarion RODR-FOR PTT TO PT.=1 

16-BIT CRC-16 COMPUTED ON DLE THROUGH ADDR 
A-THE B00 weer OLLOWS: 

22-SEP-76 14:43 PAGE 37 
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. SECONDARY PROGRAM 
TYPE, STATION ADDRESS 

ooo ; Peace sensi 
PODELa SOORRAR LOAD WITH TRANSFER ADDRESS 
Se ee LERDUR, REE DATA, TRS FOR 

pie > OR = TO 10. 
S ARE 4 BYTES-3e BITS-LOW BIT FIRST 

CRC2-THE 16-BIT CRC-16 COMPUTED ON THE DATA FIELD ONLY 

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

REGISTER DEFINITIONS 

;BLOCK LOAD ADDR 
sDEVICE CSR ADDRESS 
s CRC Thene TEMP 
; SOFT CRC 
sBLOCK CHAR COUNT 
sCRC CALC TEMP 

ADDR 35 
LOCATION COUNTER 

LITERALS 
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1773 : $STADR=1 ;STATION ADDR 
1774 : rea SSWR=177570 SWITCH REGISTER ADDR 

1976 $ Obese S0e=B0 iach BLE” SHRRACTER 
tea : 000400 $STRIP=400 

1779 : THE STACK IS 
1780 STACK-2:FOR TBR tO eer Sonat 
1781 STACK-4: TEMP FOR CRC CALCULATION 

1783 START OF BOOT PROGRAM 

1785 STARTI-DEVICE UNIT es NORMAL CONFIGURATION 
1 ; ST RRT@-USE SHITCH G RS bevice DISPLACEMENT 
1787 1. 0, #1-10, 82-20 

158 01 " 43700 ze? TART (PC)+,RO ;NON ZERO VALUE TO RO 
toa) prado posbeH ites4be pasaDD STAR: Noy CLR RO ICLEAR RO 
1792 003404 0000S 3173404 O0000S RESET *RESET Svs MEM MGT, ETC... 
1793 003406 012706 ;173406 012706 MOV #17776, SP STACK AT 4k-2 
1738 003410 017776 3173410 017776 

1736 : FIND THE DU-11 IN THE FLOATING ADDRESS SPACE 

1798 o03412 O01 2173412 010702 ’ MOV PC, R2 ;CURRENT PC 
1799 003414 aaa Taig 062702 ADD SDEVTAB-.,R2 § :DEVICE TABLE ADDR 
1800 OO3416 000360 ;173416 000360 

Iebe Dostse popoDE itsaus2 ppnGoe sgl Tan iciesbege: 
1803 003424 005013 31 13 CLR ) ;CLEAR NEW PS 
1804 O03426 010243 31 ier MOV Re, -(R3) TABLE ADDR TO LOC 4 
1805 003430 160313 31 60313 SUB Ra, (R3) ;SUB TO TRAP RTN 
1806 003432 21 DEC R3 bi CNT 3 FOR LOOP 
1807 1270 it 12701 MOV #160010,R1 START SEARCH ADDR 

110 oa oat Hea Tring CEVLOP: ele Re) RY 
1811 Oo3444 bepso1 Tad beasos ADD RY, RI BeviCe cre rEIeN REXT DEVICE VCE 

a | le 003446 dosed 51736 005201 INC Ri WPoate_ 1 G 
181 bosed 1 31 040401 BIC R4,R1 * CLEAR ENCESSE 
1814 003452 005703 3173452 005703 TST RS op jTEST FOR DONE 

1 3 Seeuee read ite siee iene S TEST SWITCH REG USE 
1817 003460 001002 +:173460 001002 BNE SNOREQ NO SWITCH REG 
1818 00342 063701 ;173462 063701 ADD JeSSWR,R1 ADD SWR VALUE 
ies OO3464 177570 ;173464 177570 

i ses : SET UP DEVICE FOR OUTPUT 

1623 3173466 SNDREQ: 
ee eta i 17466 MOV #6, (RL) DATA TERM RDY AND REQ TO SEND 

182% b03947¢ 12761 i173H7e 012761 MOV #36000+SSYN,2(R1) ;SET SYNC REGISTER 

1828 003476 + 173476 papoes 
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1 31 7 

1553 Giese B00) 1 7eete 
i : 131 it Sobre 1833 ooseig Beseii 19310 OSerit 
1834 003512 000020 ;173S12 000020 

iB 1 003514 910700 ;173514 010700 

Men he 1e4 1 31 1 
16's 003524 000026 3173524 000026 

es te eae ine Ben ian Hiren ten 
1847 O003S3é 21 
igue posese Dora7e f17seN8 Ooraze 
1895 ooss¥e 042711 5173542 042711 

1851 poseve 024141 + sue bo aad 

1883 
1854 
1855 ai ;173550 

tees Sozeet 173882 ood) 
1858 003554 012711 5173554 Ole711 

He} Gbsecs Gblaos i1feec8 Sse 
1862 

iee4 1 1 
1865 hina 1 il 1 

1867 Mesa ‘9 il 10 

1869 Wied oeneD 31 Bp00e0 
1870 003576 005703 3173576 005703 

iere Oise Leaver ilraete Leaee? 
1874 000001 3173606 000001 
1 001 5173619 
1 i 317361 
1 a1 * 173614 1 
1878 000220 3173616 000220 
1878 001322 3173620 001322 

1881 

1683 1 013704 ;173622 013704 
1884 noood2 ;173624 oo0002 

NO3 
22-SEP-76 14:43 PAGE 39 

BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

L3: BIT #20000, (RL) TEST CLEAR TO SEND 

BEQ L3 sNOT YET 
MP (R1)+, (RL)+ *MOVE PTR TO XMIT TSR 
Is #20, (RL) *TURN SEND ON 

. SEND SECONDARY PGM REQUEST MESSAGE 

: MOV PC, RO sCURRENT PC 
ADD #ROMSG-. ,RO REQUEST MSG ADDR 

MOV #ROMSGE-ROMSG,R4Y ; COUNT 

L4: MOVB = (RO)+,2(R1) CHAR TO XMIT REGISTER 

LS: TSTB (R1) ;DONE YET ? 
BPL LS :NO 
DEC RY :DECREMENT COUNT 
BNE. LY ONCE MORE 
BIC #20, (R1) :DROP SEND 

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

q GET SECONDARY PROGRAM 
SETPGM: 

BIC #20, (R1) CLEAR SEARCH SYNC 

MOV #422, (R1) ;SET FOR CLEAR AND STRIP SYNC 

CLR R3 CLEAR CRC VALUE 

GET MESSAGE HEADER AND CHECK IT 

MOV #1,RO sLOAD HOR AT LOC. 1 

MOV #8. ,R4 ;BLOCK COUNT 

ISR PC, GET GET HEADER 

TST R3 ;CHECK HEADER CRC 
GETPGM NO GOOD 
Jeb, #SSTADR CHECK FOR MY ADDR 

BNE GETPGM NOT NINE 
CMPB 40s« #1, #SDLE *IS THIS A DLE MSG 

BNE SNDREQ NO, ASK FOR ONE 

: GET DATA BLOCK 

- MOV a#2,R4 ;DATA FIELD LENGTH 
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1 oue704 BIC #140000, R4 ;MASK OFF S,F BITS 
+ | 1 
31 CMPB Ss (RY) +, (R44 ;ADD 2 FOR CRC 
31 CLR RO * LOAD ito LOCATION 0 
if i ISR PC, GET! ‘GET DATA BLOCK 

31 TST R3 ; CHECK DATA FIELD CRC 
31 131 SNOREQ 3NO 
31 STB 2s (RB) i CHECK CODE IN LOC 0 
31 BNE SNOREQ “NOT PROGRAM LOAD 
il IMP 3a ; TRANSFER TO SECONDARY PGM 
t is 

GET A BLOCK AND COMPUTE CRC 

L
i
l
 

s
o
w
e
 

(Ri) 31S DEVICE DONE YET 
GET ;NOT YE 
sSSTRIP, (R1) ;NO STRIP SYNC 

2(R1), (RO) ;STORE IT pe
tt
y 

«= B
yas

tea
pee

es 

SB 
23
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{ GRC CALCULATION ROUTINE 
; PoLY=120001 sCRC-16 POLYNOMIAL 

3173672 ; MOV = s«88.,, RS ;BYTE LENGTH 
31 MOVB - (RO)+,R2 ;CHARACTER. TO AOD TO CRC 
31 CRCLOP: CLC 
31 ROR sSHIFT OLD PARTIAL 

i BS we | aes 
317371 Bcc LI OR Y 
31 tl *NEXT BIT 
3173714 Lid: ROR : SHIFT CHARACTER 

i Luu: Rov SPOLY, (SP) POLY 70 STACK 
: e 

; R3, (SP) SNOT PARTIAL Y 
i Bre aPOLY,R3 iNoT POLY AHO PARTIAL 

: 2 (SP)+,R3 ;POLY_ XOR PARTIAL 
il Li2: Be RS a *DE T BIT COUNT 

31 T get * RETURN 

SECONDARY PROGRAM REQEST NSG 

if Hees i ROMSG: .BYTE SSYN,SSYN, $SYNn, SYN 

:1 no2220 -BYTE SDLE,4,0,0,0,1 e
a
e
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317% 
31737 
317s 
317% 101 

3173766 030242 

; i That 

iT EE oo al 
‘BYTE 
BIE 
END 

31 173774 ROMSGE: 

3173774 007407 DEVTAB: 

3173776 003407 

$174000 END: 
173400 

‘ert tit 120 
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ATION ADOR 

Fe VIE CODE PGM CODE 

v AND D DEV TAB mf Bes BE IN Naais ORDER 
HEM 

(R2)+,-(R3) ;INC PTR-DEC i 
RETURN FROM T 

START! 

‘Byeit MSG-USE JUNK AS PADS 
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beni 1-BOENACA BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

"11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 1 

This ogg is to be bjestes into pROMs on the BM873-YD board. 
Written by David M. Rosenberg ‘recisreh det tar ttons 

nae 
;SYMBOL DEFINITIONS 

a7) 

ES
SE
 

22
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23
23
 

October 1974 
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DOBMAA.P1 MAINDEC-11-DOBNA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

73-YO = KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 3 ;BN8 
3BM873-YD.P11 BUTTON #1 + BOOTSTRAP USING THE POP=11 SWITCH REGISTER 

3 17308 ROMORG = 173000 iSet ROM Mor igie to 773000 
; 1 - =ROMORG upies 773000-773777 

ee Hier aad BUTONI: BIT penal, carte ;Is rightmost bit on? 

1 31 1 
31 BNE OWBIT { the bit i b 

bis7u? pet O15707 MOV See PC Sump to the ssirhes tn les switch register 

, ;without having touched any of RO - Ro 

1 3173014 111704 BUTON3: MOVB (PC),RY 7R4Y = 1 indicotes that button #3 was pressed 
31 CLR R sSet unit number to zero 
31 CLR ;Clear “logical switch register” 
si BR TCBOOT ;Do a default boot strap Irom DECtape 

st -WORD ROMORG,PR7 boanO 17308 
i, 1 3172030 O17 LOWBIT: MOV dseSWR, Rl ;R1 is a copy of the switch register 

: 106301 31 16301 ASLB RI sLeftwalign speed fielé in right byte 
3! it CMPB #16#20,R1 ;Is the speed 16 or 

aig 101404 31 101404 BLOS  UNITNO sIf speed is 16 or 17, branch 
onooed i opoaed CMPB #3#20,R1 ‘Ts the speed 0, 1, or 2? 

101001 31 101 : BHI UNITNO if the speed is 0, 1, or 2, branch, 
; D0S00 eed was 3-15; 8 nit number = 

Srasot it 500301 UNITNO: arin Ri Hove unit number fo bits 0-2 vi 

t is, cscible to wiccey Ae th hart bogt ire, weit aunber 

S
s
 

as
 

I 
inte e righ tmost ety ts of Rl, pet ll front panel 

; switch register, and then jump into the ROH code at this point. 

3i BIC 8tC7,R1 sIsolate unit number in RI 

of H MOV deSWR, RS 3RS is now the “logical switch register” 
: 
‘ RY 3RY = sadjeston that button #1 was ressed 
it fhe RS LT | ye boot from DE tape or HLL RP 

100507 ;1 RPBOOT ; “If bit 7 was one, branch off to the RHI 7RPON 
;Otherwise, fall through to the Ctape 

q 
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MAINDEC-11 “A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

f+ Ea verte Corte 56 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 4 
;BN873-YD.P11 DEC BOOT AND DUMP ROUTINES 

o ~ ae
 

T = 77344 3101 tape word count register 
TES 2 I Tet DES Bie . 
T = # TRH “read block number” function 
T AO s * ;1C11 “read data” function 
TCWRIT = # sTC11 “write data” function 
TCREV = sMove DECtape in reverse direction 

; Bootstrap (from DECtape) Parameters 
bese ;Word count for the secondary bootstra 

sWhich end of the DECtape (O = front; 1 = back) 

+ Dump (to DECtape) Parameters 
bn2aete ;Word count for the gore dump to DECtape 

sWhich end of the DECtape (0 = front; = back) 

rop
mmm

ene
nre

uen
s 

9 

. 
; General (Bootstrap and Dump) DECtape Parameter 

TCRTRY = p20 sNumber of retries in case of error 

MOV &< TCBEND#TCREV> S$ TCREAD!TCGO,RO ;Set up data-transfer command 

MOV #-TCBUDC Re ;Set word count to 256 (Sl2 bytes) 

MOV 8< <1-TCBEND> #TCREV> § TCRNUM! TCGO, R3 ;Set up position command 

SWAB 

a 
Ee 

Be 
ea
s 

: : 
2 

O
R
F
 

31 ® 

31 

mis ACH 
O41 31731 

1 31731 
oo Heh Rl ;Bring unit number into the left byte 

1 1 317311 BIS R1,R3 sPut unit number into geet tiesie ommand 
114 3173114 BIS R1,RO sPut unit number into data-transier command 
1 H i TCSTRT: MOV eTewC, RI 3R1 now points to TC1l word count register 

1 it 1 TCLOOP: MOV STCRTRY, SP sInitialize retry count in SP 

ser 1 31731 TCBGIN: TST RS sTest “indefinite retry” bit 
1 if 1 x pat TCRSET ;Branch if “indefinite retry” is enabled 
1 31731 53 pee ;Decrement retry count 

1 fat 31731 1000s CRSET sBranch if retry count not exhausted 
101 1 31731 300000 TCHALT: HALT $ etry count is exhausted for DECtape operation 
1 1 31731 100771 a TCLOOP sHe pressed “CONTINUE”, so try again 

3 ia 31 iv re TCRSET: RESET cm) Hott vail oect in progress, for Seat try 
- sInitia a osioning operation 

1 i it 146 TCWAIT: ney Fal) Test for an” 7” 
1% 1 if 133 TCWAIT ;Loop gotil an “ERROR” is detected — 
pt 1 31731 1 S (R1)+ sMake Rl point to the word count register 
is : 31 i 1 TST -4(R1) sIs the error “ENDZONE”? 

# 
11 1 i 1 T N sIf not, branch back to try again 

e119 ey : 1 ean Ov Ree 1) at up wor count for datt-tfanster 
iis it i} 1 het wey * -(R1) dai tiote the data-transfer operation 
il 1 3173166 1 TCDONE: TSTB (RL) Test for “DONE” 
114 1 31731 TCDONE ;Loop until the “DONE” bit sets 
119 1 1 if i 1 S (R1)+ sWas an ™ detected? 
1} 1 1 ; 1 ont TCBGIN ;1f 80, branch back and try again 

; - ;Make point to the command register 2117 004176 005741 3173176 005741 13 (R1) Make Rl point to th d regist 
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2118 004200 1050i1 179600 105011 CLRB ;Stop all DECtape motion 
120 51? pssone CMPB sTGREAD! TCO, RO ;Was this a “normal read” operation? 

lel 31 1 BNE _ TCSTOP sIf not, go stop 
156 el si 7asig 137 GOTOO: JMP a(PC)+ :Jump to POP-11' location zero 
1 peust 3173e1 TCSTOP: HALT ;Successful completion of a oe) pd operation 

ele4 14 900776 ;173214 000776 8R TCSTOP 350 that pressing “CONTINUE” won’t go anywhere 
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Pil MAtNoeC-11-DORMRCA BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

; BNE = KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE S 
sBN73-YD.PLL DECTAPE BOOTS AND DUMP ROUTINES 

0 pa? 3173618 pst TCDUMP: MOV RO, J#ROTOR7 ;Save RO in POP-11 memory location 40 

000402 3173222 00402 BR TCCONT ;Branch around required interrupt vector 

31 -WORD ROMORG, PR7 obw0 fi7seee GoasNG 
31 1 TCCONT: MOV PC, RO sUse RO for a subroutine return address 
31 1 BR REGSAV ;Go to the “Register Saving” subroutine 

1 il 1670 MOV «AC TCDEND#TCREV>!TCWRIT!TCGO,RO ;Set up (write) transfer command 

iH if OL MOV  -TCDWDC,R2 = ; Set word-count to 28K words 
01 Hes yl MOV #<<1-TCDEND> #TCREV> ! TCRNUM! TCGO, R3 ;Set up position command 

31 CLR RS ;Clear “indefinite retry” bit 
000721 ;1732eSe 000721 BR TCSTRT ;Branch into DECtape routine 

; The following subroutine is used to save the POP-11 general registers 
; in POP-11 memory locations 40-57. 

; The calling sequence is as follows: MOV RO, d#ROTOR7 
; MOV PC,.RO BR REGSAV 
; return here 

ie 0137 ie pogote REGSAV: MOV R1,9#ROTOR7+2 ;Save Rl in memoty location 42 

ses el 5173060 phere MOV #ROTOR7+4,R1 3R1 now points to memory location 44 

10221 31 1 Moy RB, (RI) ;Save R2 in memory Iccation 44 
10321 it 1 MOV »(R1)+ ;Save R3 in memory location 46 
10421 ; 1 MOV RY, (R1)+ ;Save RY in memory location 50 
10521 ;1 1 MOV RS, (R1)+ ;Save RS in memory location Se 

ths inst 5 1?se7) bel MOV ee (ahs sSave in memory location S4 
10021 ; 1 MOV (R1)+ ;Save in geners location 56 

004300 000160 7 000160 JMP 2(RO) sReturn to the calliag routine 
004302 000002 ;17% 000002 
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1-DDBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. mi 

YP pil sufi 10, (POR-112 258 WORD BOOTSTRAP Eo" VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 6 

& Status register 1 

RL ARO Put the unit number into RO. 
1,R1 Set R1 to the lowest address used by the RH11 

1 = pos sAddress o 1 Con 
eat = Otiees to pea Word am register 

= 6 ;Offset to RHII/RPOY Track 3 Sector Address register 
ent RPCS2 = 1 sOffset to RH1J/RP goatee) & Status re beter 2 

le RPDS = 1 Offset to RHLI/RP rive Status regis 
RPOF = 3e ;Offset to RHLI/RFOY Offset register (BONTAINING FMT22) 
RPOC = 34 ;Offset to RH11 Desired Cylinder register 

O40000 RPTRE = BIT14Y ;“Transfer rer bit in RPCS1 
020000 RPMCPE = Bitty bnessbus r= rel Pee Portia Errer” bit in RPCS1 

= s"Drive Available n 
l BEATA = artis rept eaties ctive” bit in RPDS 

RPERR = BIT14Y =; "Compos ite Error” bit in RPDS 
01 RPFMNT = BITl2 He (16-bit words) bi’ in RPOF 

RPPRST = 21 sRead-in Preset 
RPWRIT = 61 sWrite Data 
RPREAD = 71 *Read Data 

RPBFMT = 0 sBootstrap format (0 = 18-bit words; 2 = Lg words) 
RPBWDC = tDeS6 sHord count for the secondary ete hd from the RPO4Y 
RPBCYL = tO406 ;Bootstrap cylinder number 
pads ss sBootstrap track number 

T s ;Bootstrap sector number 

RPDFNT = 0 pune seregy (0 : RA. words; 2 = 16-bit words) 
RPDWDC = shepe7e ;Wor eones for the core dump ict the RPOY 

sshating: Othe tol ron Ba i dar number ut phe due — ery end of the cylinder v ® 

RPDTRK = jofke_feldaut Of, CcrbeasAPDENT Me Dose Duap rack number : 
RPOSCT = tDISPRPDFNTH< < CRPDMBCS1> D250) <<< D1 @-REDT >#<tD20+RPDFMT> >> 

1 BUTONe: MOVB (PC), RY 3R4 = 5 indicates that button #2 was pressed 
1 CLR RS ‘Clear “logical switch register” 
17331 1 CLR Rl Set unit number to zero 

if 1 RPBOOT: MOV #<RPREAD#400> ! <RPBSCT#10> , RO 

i MOV #-RPBNDC, Re 

i MOV 8<RPBFMT#4O000> ! <RPBTRK#2000> !RPBCYL ,R3 

{ RPSTRT Ov 
173332 176700 : 
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-Pll MAINDEC-11-DOBNA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

:BMN873-YD - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYI1 27(657) 18-DEC-74 11:59 PAGE 7 
BM873-YD.P11 RH11/RPOY BOOTSTRAP AND DUMP ROUTINES 

RPLOOP: er Reset in case of retry 
RO 3 Get he unit number into SP 

16706 BIC #tt7, SP i elate the unit number 

MOV SP, RPCS2(R1) sTell the RH11 the unit number 

BIT #RPDVA, (R1) ;Try to seize this RPOY unit 

BEQ RPLOOP sBranch if we haven’t seized it 
MOV #RPPRST, (R1)+ :Do a “Read-In Preset” function 
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R3, SP ;Get the oy linder number into SP 
Bic, ¢01777,SP ;Isolate the cylinder number 

MQV SP, RPOC-2(R1) Tell the RPOY the cylinder number 

MOV R3, SP Get the format bit and track number into SP 
BPL T h if 20 sector (18-bit words) format 

us MOV SRPFAT,RPOF-2(R1) Establish 22 sector (le-bit words) format 
Ht, 

3406 RSR SP sRight align the track 
iC ASR SP number in the left byte 
1 CLRB Bh Clear the right byte 
1 BISB » SP Put the sect or jane into the right byte 

pRight align t 
* sector number in 

the right byte 
»RPDA-2(R1) Tell the RH11 the track and sector numbers 

1) 3Tell the RH11 the word count 
;Get the function ante into SP 
sitepe 1 Ag | + 
spigot al ali . Tyee tion code 

the fugetion code ago
es 

2gR
3 

E
s
e
 

Be
es
 

B5
0 

P (RI) Test for Flt a! ee ay" 
Loop, waiting for “rea 

ME TT SRPTRESRPMCPE, (RID sfest for AHL error bits ® 
al | 

MSc axe RPLOOP :If error, branch back for retry 
M5 BI RPA AIRPERR,RPDS(R1) ;Test for RPOY error bits 
Ha, 

bz OOP sIf error, branct back for retr 
UE ene SRPREAD, SP sWas the function a “normal read”? 

As TCSTOP iit not, branch to a HALT instr ction, 
UL ane , asd sWas "900240" read into lesatioa zero? 

SOC BEQ GOTOO si! 30, branch to location zero 
De HALT was not read into location zero 

73504 BR GOTOO Branch to location zero 
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DDBMAA. P11 MAtibec-11-BoRNaTA 8M873_ UNIVERSAL RESTART LOADER DIAGNOSTIC. 

ma 010037 3173508 010037 RPOUMP: MOV RO, J#ROTOR? SAVE RO IN PDP-11 MEMORY LOCATION “ROTOR7™ 

le *1 12 10700 MOV RO ;USE RO FORA SUBR TINE RETURN ADDRESS 
14 es ste eete BR PEACHY 0 TO THE “REE TETER UNE RES SUBROUTINE 

004516 912700 $1701 012700 MOV #<RPWRIT#400> ! (REBSCT#10> RO 

At) a 
2287 004526 012703 3173526 012703 MOV &<RPDFMT#4OO00> ! <RPDTRK#2000> !RPDCYL,R3 
2288 004530 032631 3173530 032631 
2289 004532 000676 3173532 000676 SR RPSTRT 
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DOBMA MACY 27(732) 22-SEP-76 14:43 PAGE SO 
DOBNAA.P11 MAINDEC-11-DDBNA-A 

; BME = KLIO (POP-11) 256 WORD BOO 
Fee
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73-10. PLL 

bogoss bresi?=bo0040 
00000% DTENAX=4 

INTI1=BIT1S 

INT10=BIT15 
040000 ZSTOP=BIT14 

TOLIBM=BIT13 

TSTRAP ROM VERSION 2(17) 
DTE2O DEVICE REGISTER AND BIT DEFINITIONS 

Spat Ne GETDEEA Consett ve ofeeore” OO 
MUM NUMBER OF DTEZO'S ON ONE POP 

; OFFSETS FROM 

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

THE BASE OF THE DTE2O DEVICE REGISTER BLOCK 
310 SPECIFIC 10/11 INTERFACE RAM LOCATIONS AND REGISTERS. 

; THE FIRST 12 REGISTERS ARE NOT INITIALIZED BY “INIT” (BECAUSE THEY ARE IN RAMS 
ADDRESS XXXx00 ;DELAY COUNT 
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SS XXXX36) 

THE var 4 INITIALIZED BY “INIT™ (BECAUSE THEY N FLIP-FLOPS ag ali SEE PY me mm 
XXXXSY 

; THE FOLLOWING ARE THE ADDRESSES OF THE OTE20 INTERRUPT VECTORS 

MTORR veKton FOR OTE2O #1 

Bete VECTOR FOR DIED #5 
FOR DTE2O #4 

; Bit assignments for various OTE2O registers used by this ROM code 

;BIT ASSIGNMENTS FOR TOiOBC 

;SET DONE AND INTERRUPT BOTH 10 AND 11 

;BIT ASSIGNMENTS FOR TO11SC 

s SET DONE AND INTERRUPT BOTH 10 AND 11 
CHARACTER ;STOP ON NULL (ZERO) 

yte size for To-ll byte transfers 
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;BMS73-YO 
;8M873-YD.P11 

0c01 

000020 
000004 
000002 

8 
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-11-D08MA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

~ KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYI1 27(657) 
DTE20 DEVICE REGISTER AND BIT DEFINITIONS 

;BIT ASSIGNMENTS FOR DIAG2 (WRITE) 

rror 
Disable the Bee fotgrapte 

fe rity error” SET TOLL E O11 ERROR 
ERROR 

;BIT ASSIGNMENTS FOR STATUS (READ) 

DRESET=BIT& ;PERFORM DIAGNOSTIC CLEAR 

;BIT ASSIGNMENTS FOR DIAG3 (READ) 
DUPE=BIT4 DATO UNIBUS parity error 
DURE=81T2 sparo UNIBUS Peceive error 
NUPE=BIT1 NPR UNIBUS parity error 

;BIT ASSIGNMENTS FOR DIAG3 (WRITE) 

COD=BIT4 ;Clear DUPE and at error flags 
CNUPE=BIT1 Clear NUPE error hag 
TO1O8M=BITO ;Byte size for to-10 yte transfer 

;BIT ASSIGNMENTS FOR STATUS (WRITE) 

DON10S=BIT1S ;SET T7010 
ae ; TOl 
ERR10S=B81T13 ;SET TO10 ERROR 
ERR1OC=BIT12 ;CLEAR T010 ERROR 
iNT teat ttt ;Ring the POP-11’s doorbell (interrupts the -11) 
NT11 Tl ito ringing the PDP-11’s doorbel] PERCLR=BIT9 {CLEAR if PARITY ERROR 

prt 17 ;Ring the PDP-10’s doorbell (interrupts the -10) 
ll ;SET TO11 DONE 

rad Ee FA ene TO11 wt ts to the -11 
if pkeable, pirge in n terres s to the 

IT3 
iff 

i 

oo
 

_
—
—
 

(NPR TIMEOUT OR BUS ERROR) 
d is all zeros: 
1’s doorbell is ringing 

NE WORD ONE OR 
ithin PDP-11 memor 

é POP 10° s doorbell is ringing 

38 it 

DXWRD1=B 

$ 

11 ERROR (NPR TIMEOUT OR BUS ERROR) 
DTE2O interrupts (to the -11) are enabled O

~
n
m
w
 

e
e
e
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MAINDEC-11-DOBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

;BM873-YD 
:BM873-YD.P11 

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

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

1. Clear the DTE20 and initiate a BM873 b n #4 bootstrap —— 
CONO [SR1 felcLiietict T611¢cLTO10%PILDEN) 

2. Wait to see POP-11 power fail (AC LOW = true) - CONT {DERDI1I = 

3. Wait to see PDP-11 power recover (AC LOW = false) - CONI [DEADI1] = 0 

4. Wait at least another 150 milliseconds and then clear the reload -11 button 
-  CONO [CR11B) 

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

6. Ring PDP-11’s doorbell! - CONO[TO11DB) 

7. Wait until “-10 rivaje i ee 1’s doorbell” is turned off by the -11 
(i.e. until TOl b1108 ] becomes zero). 

8. Enable the DTE2O to use PI O interrupts 
(i.e. set CONOLPILDEN!PIOENS)9. 

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 
nterrupt -10 only” -  DATAO (1000) 

11. Wait for “TO-10 done” or “To-10 error” - CONI [TOLODN! TO1QER) 

le. Note, abet her there was an error (CONI [TOLOER]) and then turn off 
and TOIOER =- CONO [CLTO10). If error, go to step 17 

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

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

15. Set the by te f nter for next 3.5K spdicotie 
: att terrug -1 . oniy” batng (1000 btol}, unless this is the 

last 3. tf 28K) in iuhieh case indicate “interrupt 
both processors” (BATAO [TOLOIB! todos): 

16. Go to step 11. 



? 

I
I
L
 

BOS 
MACYLI 27(732) 22-SEP-76 14:43 PAGE S3 

Pil MAINOEC-11-DOBNA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

;oNe = KLIO (POP=11) 2 TSTRAP ROM VERSION 2(17) _ MACY11 27(657) 18-DEC-74 11:59 
SBNE73-¥D. PLL PROC BY WHICH T -10 BOOTSTRAPS AND/OR THE POP-11 

17. Set oP Vordt b gorster (in the TL fs cs boots boojstrog” P 
Note that ihe irst word 7. thi seb Fa41 bootstrap” mus 
be the bit pattern 000240 ( 

18. Ring the POP-11’s doorbell - CONO [T011DB) 

19. Wait for either TOLIDB to ag gett (CONI(T011D0B8) = 0), 
or TOLODB to come on (BON {T01008) = 1). 

20. If no grree was noted in step 12, TOL1D8 should go off 
ley coming on indicates @ massive screw up). 

i, noted in Bt l2, TOLIDB going off indicates 
aon se eee or -11 memor 

01008 comi n ge indicates 

instruction). 

an error w 
thet the enrer was “non-fatal” 
per tty? and the -11 is ppaceedic 

he error was “fatal” he ni is HAL LOCATION 173714. 
In this latter case the -10" ae restart from ~ Ay §. 

21. If TOLIOB went off, wait for “To-1l done” or “To-1l error” 
OCR ONE LTO ONY TOLLER) 

22. Note whether there wes an error - CONTI (TOLER] 

23. Turn off TOLION and TOLIER and ring the POP=11's wuorkes? 
CONO [TO110B8!CLT011) 

. Weit f TOLIDB to go off ( | pa = 0) » 
oe of foldo to come on nt ffoi Spats : 

2s. FOLDS wet off indicates thet the PDP-11 found no errors 
4 Soreing $50" trol to the code which was just 

~Ae rom the -10. In this case the -10 should start 
received the srahesal of this code. 

26. TO100B coming on indicates that the por it has a i. 
error (or that th , fires word popeneait yA wasn’ 

t pattern and the POP ‘at {Oarron 173766. 
this case the sf aust Ayr, mM oe 

PAGE 1 
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;8"873-YO = KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYI11 271657) 18-DEC-74 11:59 PAGE | 
;BNB73-YD.P11 BUTTON #4 - BOOTSTRAP INITIATED BY THE POP-10 (THROUGH D ) 

s INDICATING THAT IT WANTS TO BOOTSTRAP THE -11 

pena B COR = 130 seere attoeg ate mie to store DTE2O regs. 

Bo0400 oT é - H se scitte “: K rut ary bogts lean from the -] ; wel he Bte20 EB Paesees Bufttn a4 (BOORSTRAP INITIATED 
$1 : fov ef “Bees » TSSRVE RO IN POP“ MEMORY LOCATION “ROTOR? 

: 

i Br Retsnv 1 ‘ea “REGISTER SAVING” SUBROUTINE 
: (RS)+,R : if Rov (RS)s,Rg SAVE LOCATION 2 IN Ra 
it MOV (RS)+, R4 ‘ LOSATION 6 @ IN Fa 
; MOV (RS), q 
1 MOV + (RS) SET TORITY FOR HON-EX-MEM TRAP 

iT TST  =(RS) SET RS = 4 
$1 MOV -8OTEBAS-DTESIZ, Re 
i MOV PC, (RE) ger stack Pot FOR NON-EX-MEM TRAP 

il : ip RetPe 12, Re ;Re POINTS TO TO THE NEXT DTE2O 
; : T 
i ce 1 START LOOKING FROM THE BEGINNING AGAIN 
it I #101108, STATUS(Re) ;Is this -10 ringing the -11’s doorbell? 
8 

i BEQ 148 ;If it is not look for another -10 
i CMP OLOBC(R2), (PC) ;CHECK FOR A (1365) FROM THE POP-10 
® 

; BNE =
 

16 

7320 1 
; NOTE Tet AT THIS POINT Re CONTAINS THE ADDRESS OF THE DEVICE REGISTER 
: OLOre FoR Is 0 >THAT RS = 4, AND THAT SP = 4 

31 Ist (RS)¢ ; =6 
31 RO, (RS) sREST LOCATION § 
i MOV RY, -( RS) sREST beeattoN 3 
; MOV R3, (RS) ;REST LOCAT 
31 MOV R1,-(RS) sREST OF LOCATION 

: Note: At his time RS = 0. This fact will be used later. 
i hov sOTECOR, RO ; "= core address for storing DTE2O registers 

i we alt conse” sauce Al sock eet reece | ; nez regis . A core 
il CMP acpreRece #2) sorect’ RO sHave we finishdd yet? 

Bet: BHI 7$ ;Loop until we nave finished 
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fob 1 a - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)  MACY11 27(657) 18-DEC-74 11:59 PAGE 1 
4 “YD.P11 BUTTON #4 - BOOTSTRAP INITIATED BY THE POP-10 (THROUGH DTE20) 

: , 
; 1 MOV R sR1 = OTE20 DEVICE REGISTER BLOCK 
i Bea? ADD Rotade, RL ; 

it MOV #ORESET, (R1)+ ;D0 A “DIAGNOSTIC CLEAR” OF THE DTE2O, 

. ; The above operation is necessary to clear the “byte count loaded” flag 
; and simultaneously to turn off *-10 ringin “11's doorbell”. 

31 eLR (Re) SET DTECO F Y 
re | CLR TOLOAD(R2) ;START WRITING -11 MEMORY INTO THE -10. 

i BIT sTO1108,(R1)  ;HAS THE -10 RUNG THE -11’S DOORBELL? 
: 

; Q sLOOP UNTIL IT HAS. 
H Bit SOUPE! DURE! NUPE, bTAGS(RE) ;"Fatal” error? 
a 
31 
5: BEQ es eee if no “fatal” error 
; MOV #701008, (R1) ;Signal “fatal” error to the POP-10 

i HALT — sHalt due to “fatal” error 
it NOV #ORESET , DIAG2(Re} Reset after possible POP-11 
$ 
sl : 

; penory erty ve = pers error, and also turn off 
, Se aging -11’s doorbell”. bun” TOPiAScRa) © °°; 8faaT INPUTTING AT LOCATION 0 
MOV SINT10! <<-DTEWDC>87777> , TOLIBC(R2) ;READ IN 2S6 WORDS 

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

BEQ 1§ ;LOOP UNTIL IT HAS. 
BITB  &TOLIDN! TOL1ER, (RI) 31S THE TRANSMISSION FINISHED? 

Q ;LOOP IL IT IS FINI 
sIf “TOLIDN” isn’t on, “TOLIER™ must be on 

» (RS) sCheck for bit pattern in location zero 

eau 9s sUnless there 4s a “NOP” it is an error 
#T01008, (R1) ;Signal the -10 that there was an error 

HALT sThis error halt is because either “TOLIER™ 
: is on, or because the bit pattern read into location zero wasn’t ~ 
hov =" sDRESET, DIAG2(R2) sSignal the 10 that everything is OK 
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JMP (RS) ;Jump to location zero 
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7m Bites 
68$ 

177570 

18: 
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ren
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TEER FOR START OF TABLE 
68S 

#€ “YD ALE EHO T EN DOF T 
Neer ) ie FN T ROM 

22 ; STORE VERSION TYPE.. 
T >HAS A MAP BEEN SELECTED? 
3$ *BR IF OK.. 
aBit-ERR :T 

>G0 T CORRECT MAP. 

ne yh 
i on tee AR CHAR sFornce 

BF CSR sWAIT FOR THE TTY KEY TO BE HIT 
1$ * KEEP WAITING. Fe peniote 

Ro *GO ECHO IT :STRIP BIT 7 FROM IT 
#15,R2 + WAS Ir A CR?? 
2s BR IF CR 
RY ONE NORE CHAR TO GO BEFOR ERROR 
3$ *IF THEN 
R2,R3 >MOV CHAR TO R3 
1§ GO WAIT FOR ANOTHER CHAR 

SWR,R3 
#61,R3 : WAS h HIT?? 
+6 :BR I NO 
PRG1 >GOTO PRG 1 
#62,R3 = WAS Z HIT?? 

: Bord pre 2 
#63,R3 WAS 2 HIT?? 
+6 BR IF _NO 
PRG3 GOTO PRG3 
#64,R3 WAS 4 HIT?? 
+6 ?BR IF NO 

Ae iNELTHER 1 OR OR ‘AIT 
REST Tite 29" 6O Fo Sue BE BECINT 

: THE SWR HERE. 

,NOROMS ;TYPE _CAN’T FIND A RESPONSE 
NO LOADER INSTALLED? 

<15><12>/TRAP TO 4 1ST OF 1730007 
a <I 2715 | NST °/ 
(15><12>/ L AS YA,YB,YC, OR YD AFTER/ 
(15><12>/CMP WITH LOC 1730007 
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Pll MAINDEC-11-DOBMA-A BN873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

ORT OT ee eH, NS Sat 
jARE READ, EXCECP VECTOR, FI TIMES. 

roe F PART Amd ae TEST VERIFIES ad TRYING 
ie TOrwRt IN A TIME OUT 

WITH A -1 

ol 170552 ram et "apie amrSer nent 

ok re HOV 1 ee T fon Poe Fan (8) TIMES. 

a SR mcs: RRM, EEG lee aes 
1 001230 MOV #2$, LOCK : TO 2$ WHEN SCOP1 IS HIT 

a an oe ue 
i soem 1$ NOV 8S *D0 FACH ADDRESS 5 1 TIMES. 

i es: err a on Sol T Pea ae 
1 ane (RO)+, (R4)+ ities 

ot gr eth an ie hoe 
1 ene (RO)+, (R4)+ Be 
1 MOV (RO), RS ee I 
1 MOV (R4)°RI WARE ADDRE' 
1 CMP R1,R5 S000 
1 BEQ 44 
1 HLT i BLY COMPARISON. 
i 177570 BIT 81711, SUR > QU 

1 DEC R3 ie I BEEN READ S TIMES? 
1 BNE 2s *BR IF tor T 
1 CMP LAST, RO : WAS LAS CHECKED? 
1 BEO. -+10 *BR I YES 
1 1 LOCK ON THIS ADDRESS? 
1 (RO)+, (R4)+ i UPDATE PO 
1 1$ *CONTI ’ 
i 010210 44 $8171, SAVSRI sEXTEN 0 Be CHECKED? 

1 011014 CMP $173776,LAST —; THE DONE? 
1 BEQ 5 : ibe I : 
rl 011014 MOV #173776,LAST  ;SET ESS 
1 MOV E yRo ; 

ol TST (RO)+ *POP_POINT 
1 BR 1$ GO DO THE TEST. 
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-DOBMA-A BN873 

ies ire 010666 001230 

Hee oo 
1 1 

peas Bites Osi, oom ah a 
os eo 001001 

sa tien Beg 0777 
e840 ite 1 001 

coud iores 177570 
2843 : 1 

cee 1 1 
coe i robe oooode 010216 

5 oat hd fe 1 Je ' 173776 

ies Geary 010229 ae 
ees4 Ol Ade BS ae me 

10 eB 004 014714 
28539 011004 1 0104 
2860 ett 1 01 
cos 11014 

S oy oa oe oe 
Biiove Bebove DSso40 DSi10S 

JOS 
UNIVERSAL RESTART LOADER DIAGNOSTIC. 

TEST THAT WRITTING ROM RESUTS IN A TIME OUT 

3S: MOV #5$, LOCK IF SWO9=1 GOTO S$ WHEN SCOP1 IS HIT 

my gar Hay BOSE Pape Sess oF 
4§; MOV #5. °R3 D0 EACH ADD 5 TIMES 
cs: CMP #173024, RO 5 CHECK FOR A VECTOR 

BE itu aeee ie elton rome tap = 3Sau no 4 TOURER FORTHE OTHER. VECTOR 
BNE +4 BR IF NOT THE VECTOR 
TST (RO)+ ;UPOATE THE POINTER 

«Bide danane HEL of, eT A IME 
HLT WRITING ROM DION’T TIME OUT. 

6S: MOV SSTACK, *REST TACK 
BIT #B1T11,SwWR > QUICK ? 

Bee “a EACH S TI 
BNE B3 *NOT BONE Leh THiS ONE YET. 
BIT 8171, SAVSRI : 128. WORDS 10 BE CHECKED? 

5 OWYI%.00 aah ae eee 
-410 : GOING 

CMP LaSTA,RO ;ALL_ DONE ; 

5P1 + ORE EK 12g, ,WomDs pme" 
TST (g0)+ : UPDATE TO NEXT ADDRESS 

7S: Bre ICOUNT + TERATION DONE? 
BNE aS BR F NOT DONE. 

je OPROTS MO ERIN 
8S: inp PRG. 1 *GO RESTART. 
LAST: 

: .ASCII <15><12> CE VERSION/ 

~~ ‘tle ied ata ee eo OMY. 7 
RS Bects / VERSION BAe Bg? 9-9 3-Y/ 
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tROTE THE FOLLOLING 

000101 CMP #101, Re sWAS AN “A” (ADDRESS) HIT? 

000015 MP #18, Re WAS CARRAGE RETURN HIT? 

y as G0 WAIT FOR VALID CHAR. 
NEI A “L","P","D","R","A",OR CR WAS HIT. 

;SET VECTOR F' TA_INPUT. 
i RESET INTER. 

FOR TYPE OUT ROUTINE 

9 

MOV ; 
CONVRT tFIND a es ADDRESS 

7 

8 — S = 

aa
e oO

 

D
p
 

ip Rt RSPTePABiagtt LINE FEED To sore. 
2 #L LIS LIST THE SOFTWARE TABLE ON 

ie Bald Ctr MISTS lit Soh AE SUE 
LINE FEED WHEN IN THE DATA INPUT MODE HIT LINE FEED TO 

CR CARRAGE pet iRn- Wen Ie Te Bara INPUT MODE A CARRAGE RETURN 
; ZEROS NEXT ADDRESS AND WAITS FOR NEW DATA. 

12152 015176 PRG3: CLR LPTFLG sSET FOR TTY OUTPUT 
12156 O01 012152 014652 MOV SPRG3,PRG.NO SET FOR POWER FAIL 
12164 Ol Olece4 167022 MOV 8ST.VEC,aTKVEC ;SET FOR KEY BOARD INTERUPT 

Olel7e 013701 010212 MOV TABLE. RI *DEFAULT STARTING ADDRESS TO MAP 
biei76 010137 013406 MOV R1 RODRESS POE THE SOFTWARE ADDRESS 

1 1 14375 XHOLD: TYPE MAST! AN "x" 
012206 br2777 000100 166770 $100, dTKCSR SET INTERUPT ENABLE FOR TTY 
012214 000001 WAIT sHIT_A KEY as 

Biss Bicol woo: HBr bree = 
ot 5354 ST. VEC Fey TO.Re fone RMON STRIP Wit? 
pISSSe at 014473 "TYPE" OMCRLF *T ry rs ARRnRe RETURN + LINE FEED 
oles 000114 CMP b1i4 Re WAS AN “L™ (LIST) HIT? 

ol bee70e 000120 cre #120, Re sWAS A “P" (PRINT) HIT? 

OiseNg 020708 000104 ir 3 4,Re sWAS A “D” (DATA) HIT? 

Oices4 te 000122 CMP #122,Re ;WAS AN “R” (RUN) HIT? 

SRV. 
012344 166674 2S: MOV #4S, JTKVEC 

FI 3A 
;ZERO THE ADDRESS AND WAIT FOR DATA ae
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 é 33 F 



x 8 Z e 
-—
 

B
H
 

>
 
f
=
 

B
s
 

b
m
 
B
e
 
b
e
 
B
o
 

P
A
T
A
 

eh
 
e
S
 

Z
S
 

oO
o 

-
_
 

oO
 

—
 <
=
 

Se
e 

[=
] 

—
 

ra
ke

s 
-_

 

-_
 

~
 

fe
ns

 

-
_
 

~
 

ae
 

? 

ze
 

23
 

5
8
-
8
2
 

8 8 

g
g
 
e
e
 

S 
ae Be 

C-1l 

012220 

000015 

014476 

010220 

0012S4 

013406 

000012 

014466 

012514 

012220 

000015 

000110 
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WHOLD, (SP) sSET RETURN (NO "#") 

6S 
WST.VEC,aTKVEC SET 
#XHOLD, (SP) 

7§ 
#260,R2 

as 
Re, (R1) 

380 I THE 

sc
e 

zw
 

~
 

_
 

Br
om

ee
s 

oO
 

w
 

Po
P 

NOS 

eh By hy STRIP att 7 ¥ HIT 

is ores 
; TYPE A bie eT 

TE Ola 
Hs THE LIMIT EXCEE 

sue tr 

3;SET NEW NUMBER IN ADDRESS 
;LEAVE 
;CLEAn THE ADDRESS. 
TYPE A “?" 

;YOU ARE — BECAUSE YOU HIT AN “A” 

THE AD ADDRESS E GaING_ To INPUT, WITH A PD CARRAGE RETURN. 

#1$, JTKVEC T KEY VECTOR psanoec EY Ba 
#HOLD, (SP) 

WE Ro, TOS MOORES 

AVE HERE 
SEE TKEY GND CLEAR BIT 7 
SCARRAGE RETURN ? 
sBR IF YES 
sWAS AN OCTAL NUMBER HIT? 
; INVALID ANSWER I) 

AR rial cet? Pia THE AOD 
ENeT AGAIN 
sERROR ? 
: ONE Cast TIME 
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Br 3$ sERROR 9 

He ae pes uaa 
Bt ' : we at INE 

2s MOV axHOLD (SP) : al I AN “s" 
166422 MOV aST.VEC QTKVEC ;3SET INITAL VECTOR 

rT R3, ADDRESS : SAVE ADORESS FOR FUTURE USE 

ss ea 
§ ,MCRLF : A CR 
T *M.QM ‘TYPE "27" 
RTI LEAVE #8 

015176 SRY.P: MOV 8-1, LPTFLG 
; YOU ENTERED RE BECAUSE YOU HIT “L” 
: YOU ME YO') WANTED A LISTING OF THE SOFTWARE MAP 
°SO HERE IT IS 

SRV.L: 
MOV T ; 

013206 MOV ALEERO DEAD iT Beno POINTER 

ee | DRS . ADD+Xx 
001256 1S: MOV ? 7FBes H FOR ACCROSS PAGE 

MOV (RO) RI : a 

mY Rte) ST BUF ree a 
TST 7 (RO) Hoppa SS POINTER 

2s: BT (RO). RI 14 paths = 28 teh | MOV Rhy $ T 
TST : (RO)+ ; POINTER 

ae USE DATA TABLE 2A 

a: foe UPDATE PO 
ar ne Coe 

an wt ee ; TA TO GO 

Ss: . 
010210 -— ee #8171, SAVSRL s EXTENDED SOFTWARE DUMP? 

9 =(R3) Me ; POINTER 
® 

BR IF DONE 
Ee fs TPE MAP: 

MOV ,RO iS6T PO! 
013006 er EX * DEAD iBET N _POINTER 

6S: LPTFLG SET FOR TTY OUTPUT 
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1661 
1661 

1 

001230 

011014 

177570 

010210 

011014 

011014 

Ce 

a
 

S 

e
e
e
 te
l 

th 
ah
 

er
t 

PE
 
PE
PE
 

EE 
Ei
 

Ba
 —4 

CO6 

;GO0 BACK HOME. 

ANB youre Toe yy we WANT TO RUN THE PROGRAM 

SURE YOU TYPED IN THE "CORRECT DATA. ??? 

$i steer’ 

aa @ 81 count : 

T " ; 
LasTA LAST ; OORES 

Fae an 'T har'ite. cor ee, 
coh ;BR IF NOT THE VECTOR ADD. 
(RO)+, (R4)+ PORTE | 9 NEXT 
8173 ,RO 1S THIS 1 SECO VECTOR?? 

(RO}+, (RH) im VESINTERS os 

ae ine MATCH? inn 
44 : F OK 
i : CT COMPARISON 
#81711, SHR s QUICK ' 

R3 Has THA ap READ 10 TIMES? 

LAST, RO WAS w CKED? 
-+10 : FES . 

(RO)+, (RY)+ HORT Bare 

IT1,SAVSRI nN 0 be CHECKED? 

#173776,LAST —; : DONE? 

#173776 LAST :SET 

(RO)+ ° POP POI 
1$ G0 DO THE TEST. 
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TEST THAT WRITING ROM RESULTS IN A TIME OUT 

13210 O1 38: MOV #173000, RO 

isl Glee, Bisex poem "Hay thie ITE gil caT0, $567 Sc0PL 
1 1 le 4$: MOV #10: .R3 
i l cs: fe #173024, RO by HW ‘5 bat ao 1 Te VECTOR 

13 5 (RO)+ “POINTER 
1 CMP ry ,RO i1S Tus INTER SECOND TRAP VECTOR 

: | eI, 
WAIT INSTR. TI 

i HLT sWRITI ROH ORON' Y IME OUT. 
1 6S: MOV SSTACK, RESTORE STACK 
rt 177570 IT #81711, SWR : ? 

i 6 iB en 10 TIMES 
1 BNE 53 NOT WITH THIS ONE YET. 
i 010210 BIT S171, SAVSRI is THe 128. WORDS TO BE TESTED?? 

: che il ,RO its EXTEN LIMIT BEEN TESTED? 

1; BR (aata vs :IF sid GOING 

1 Y Q _ +1 - GOTO 7S 
40 1 GO CHECK SWO9: (FREEZE !!) 

on i a cna a 
ee 7S: C _ICOUNT ;GHECK ITERATION COUNT 

i ; ao Be EOP 360 TO OF PASS ROUTINE 
1 210 JMP RUNS *GO DO TEST AGAIN 
1 QS: JMP RUN. 3 : 

013362 000 MC .ASCIZ /tC/ 

i o0e2 , t vTE 6,2 

ee OT. 38: Tene 
1 003  SBYTE 6,3 
rl 001 
; o0e2 6,2 

Sie Sooned ADDRESS: 0 
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He EMS gie Ohm 
iO she on NTS WILL 

oe a VERIFY. ene oa atts cael 

; fins FOUND BEFORE. 

sm sg. 
SoRb4 PRE NO ;SET FOR POWER FAIL 
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J" 
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Ser TION COUNT TO. 2000018) 

The. 8 ie F Ph 1 sable rere. 
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1 
1 
13424 
1 
r 
r 
r 
i arn 
I 150 HOY SLOCT. RY 
1 Ee po0004 HOV SNOCTRAP, aes 
i io Brainy wee Tyee tMHEN > tre Ne coer 
i 14 tee a padi ss Ae TA T ts 

Hee ist ay x, NEM ve 
1 fe 258 01 1 ae! WRITE ROM HITH Sy 

3 i r 1200 3s Nov aSTACK, SP ioe Ie re Te 

weg. SW aie 
ot 1 1 bolas MOV 8173024; 
af CNVRT H 

ee Ol a HO” ae , (RHD+ m0 TURES INFORMATION FOUND 
so Bl ry TYPE fa "somo abbRrsS Hee 
Ape Bc em SG SE Rag 

CNVRT : : 

re Oi ee ed 001252 i TEMP3 ee NEXT pHiTCH SETTING 

3274 O01 rt RS : UPDA oy lige fs ™O Se Fah gazes me 
013640 000137 013410 JM so PRGH ; AND DO TEST AGAIN WITH OUT TYPE OUT 

=r pi3eeo Bis7eN Bide TAs OE AET nw RELOCATION THERE DATA IS STORED 
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MAINDEC-1 =A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

O65 000004 1S: Moy BNO, TRAP, ,084 — s PREPARE FOR TIME OUT TRAP 

173024 Noy R3, 98173024 iat ont Se " 

oh i Bers een Pitas oy ae sy ll a A 
173024 MOV $51 75024, RS ; THE DATA THE ROM 

OL che RL, RS TF ob TA a4 SAME? ? 

HLT i Sead TIME NOT THE SAME 
173224 MOV $173224, RO ;SET FO a 

oor Be RES ENO Ane soe 
ee ‘hs ; a sa SAME AS BEFORE. 
ts1 (R4)+ ft fe Ba 1a Pol Nien. 

ROL R3 - Obbat i a a SETTING 
000040 1S ’ f 

001232 Bee TCOUNT ned COUNT DONE 

177777 173224 MOV 8-1.981732204 WR VECTOR WITH -1 
ee | CR gal 2304 ater ye 

ioe MOV 0C1,R1° SET F OUT Rouf ine 
c 173064 MOV Fr JS AS | 
é CMP Ri L Ne CTED =TO LINE 1 

fre 7 OAT EROAL 0 ee : 
177777 173024 HOV 8-1,98173024 the TE A cL TO FIRST VECTOR 
irae HOV #173224 ,RO ie te UT IF ERROR 

é T7a2e4 MOV FMT ,RS 
é CHP Ri : s15 LINE ret DEFAULT LINE 

BEQ 44 9 

cael HLT i. os i LINE 1 NOT DEFAULT LINE 

_ 013410 INP PROY :G0 ENO eSSn 

LOCI: 4 
LOCe: 
LOC3: QO 

FeaGd: 6 LAGY: SS
SS
F 
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/ADORESS 773024 CONTAINS: / 
/RODRESS 773224 CONTAINS: / 

B 
§2< 16) /CHANEL / <1 

IVA 
ip 
«15><1 

eet 

>/SOFTWARE MAP IS AS FOLLOWS:/ 
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BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. 

-PFAIL: 

‘a 
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1$: 

Be _ ; 
Bg 

Og
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33
 a 

XSTORE: 

=
 

="
 

w —
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So
hS
Ss
 

% 
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an
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o
w
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T Bay, -(SP) 
#1$,084 
as -1S THIS PF REAL? 
: CAUSED BY LOADER 
BPWR.UP,a824 ;ITS REAL. PREPARE FOR PWR UP 
(SP)+, 064 

(SP)+, 384 
; HARDMARE . BOOT DIDN'T FORCE 
AND L PH WAS ACTIVATED 
8.PFAIL, a8c4 
STACK, SP 

;SET DELAY 
#1,R0 ‘WAIT FOR TTY 4 
“ MFAIL 

Fas. WO 

sBIt15, (SP) 
(SP), RO 

‘TYPE FAILED. 
:SET STATUS TO ZERO 
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;SEVEN BIT ASCII FOR DEFAULT “A” 
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MAINDEC-11-DOBMA-A Pll 

;CHECK FOR FREEZE ON CURRENT DATA 

OUTPUT ROUTINE 
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. TYPE: 
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;STORE ADDR OF MESGE 

;WRITING ROM TIME 
OUT ERROR? 
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TYPMSG: 

ERRMSG: 0 

DATAHD: 
TYPDAT: 
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22-SEP-76 14:43 PAGE 76 
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MACY11 27(732) DOBNA 
DDBNAA. P11 

;CONVERT OCTAL NUMBER TO ASCII AND OUTPUT TO TELEPRINTER 
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UNIVERSAL RESTART LOADER DIAGNOSTIC. 

RT hap DISPATCH SERVICE 
sRGUENT OF TRAP IS EXTRAC 

BND USED BS OFFSET TO. OBTAIN POINTER 

. TRPSR: 0 (SP), -(SP) sGET PC OF RETURN 
#2, (SP) j20C OF TRAP 

MOV a(SP), (SP) GET_TRP 
TRPOK: ASL (SP) *MULTIPLY TRAP ARG BY 2 

BIC #177001, (SP) : CLEAR TED BITS 
#. TRPTAB, (SP) POINT TO SUBROUTINE ADDRESS 

MOV a(SP), (SP) :SUBROUTINE ADDRESS 
IMP a(SP)4 GO TO SUBROUTINE 

020072 MERRPC: .ASCIZ <15><12>/PC: 7 

EVEN 
sero 

0 
EMO 
DHO 
DTO 
EMI 
OHI 
OT1 
EM2 
DHe 
DT2 
EM3 

BH 
020115 EMO: Peels <15><12> DATA C ISON / 
OS2111 EMi:  .ASCI (15) (18) /WRITTING ROM FAILED TO TRAP./ 
Oveble Ene: ABCIZ 12)<13)/UNEXPECTED TRAP WHILE READING ROM./ 

: ASC 15><12>/FATAL TRAP. ROM PC ON STACK./ 
046517 OHO: ASCII (18> <13>/ ROM SOFT/ 
042104 -ASCIZ <15><12>/ADDRESS ADDRESS EXPECTED FOUND / 
OS1104 DH1:  .ASCIZ <15><1e>/ADDRESS / 
046517 DHE: .ASCIZ <15><12>/ROM ADDRESS PC OF TRAP / 

OTO: q 
BYTE 6,3 

-BYTE 6,4 
SAVRY 
“BYTE  206,3 

VRI 
“BYTE 6,2 
SAVRS 

OTl: 1 
.BYTE  206,2 
SAVRO 
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010 ay 6,8. 
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