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.REM

IDENTIFICATION

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

PRODUCT NAME:  BMB73 - UNIVERSAL RESTART ROM LORDER

DATE RELEARSED: MARCH 1977.

MAINTAINER: DIAGNOSTIC GROUP

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANCE WITHOUT NOTICE AND
SHOULD NOT SE CONSTRUED RS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION
DIGITAL EQUIPMENT CORPORATION RSSUMES NO RESPONSIBILITY FOR ANY ERRORS
THAT MAY APPEAR IN THIS DOCUMENT.

THE SOF TWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A LICENSE AND
MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH R LICENS

DIGITAL EQUIPMENT CORPORATION ASSUMES NQ RESPONSIBILITY FOR THE USE OR
RELIRBILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED 8Y DIGITAL

COPYRIGHT (C) 1973,1977 DIGITAL EQUIPMENT CORPORATION
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PROGRAM HISTORY

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

PRODUCT NAME:  BMB73 - UNIVERSAL RESTART ROM LORDER

CATE CREATED:  JULY 1973

- - - -

MAINTRINER: DIAGNOSTIC GROUP
RUTHOR: JOHN EGOLF Y#,YR
REVISED BY: BOB MISNER 10/21/74 YB

FAY BASHAW  3/21/75 YC,YC
JIM KELLY 7/21/7% SYSMARC
JOHMN EGOLF 11,21/75 YF
RICH MURATORI  10/76 YG

RICH MURRTORI  10/76 YH
FITZCARL JOHNSON

ED RYAN 3/77 YJ
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1. RBSTRACT

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

TE RO DI RORILE 1R ORI TRCHIR
D AT THE OPERETOR fis 16 T T OFPect Aopress o
WOULD BE IF A SELECTED BUTTON IS PUSHED.

NOTE: FOR NORMAL CONFIGURATIONS: THE ONLY PROGRAMS
NECESSARY FOR ACCEPTANCE OF THE BMB873 ARE PROGRAMS

ONE AND FOUR. PROGRAM TWO IS NECESSARY FOR ~NON-STANDARD™
SETUPS AND 15 A MAINTRINCE TOOL. PROGRAM THREE IS

ALSO JUST FOR MAINTAINCE RID.

2. REQUIRMENTS
2.1 EQUIPMENT

ANY PDP-11/40 CPU
UNIVERSAL RESTART LORDER
TELETYPE OR EQUIVALENT
QT LERST 4K OF MEMORY.

2.2 STORARGE

THIS PROGRAM RESERVES THE RIGHT TO USE ALL
OF THE FIRST 4K EXCEPT WHERE BOOTSTRAP LORDER
AND RBSOLUTE LORDER RESIDE.

3. LORDING PROCEDURE

THE PROGRAM MAY BE LOADED LIKE ANY OTHER PROGRAM
SUCH RS: PAPER TRPE, DECTAPE, MAGTAPE, DISK, ETC.
MOST COMMON WILL BE' THROUGH DECTAPE OR DISKETTE
BY THE USE OF ROM BOOT LORDER.

R R R R RN R R R S S D S B SRR 2RO
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STARTING PROCEDURE

CONTROL SWITCH SETTINGS
SKITCH OC CLERRED INDICRTES ONLY FIRST 128

ﬁ%?ﬂ@hﬁ&%"ﬁﬂdﬁcn °

PROGRAM 2 MUST BE
WHEN RUNNING ON BM873 v-a c o F,G, H OR J, 256 WORDS
ARE AUTOMATICALLY CHECKED.'

STRRTING RDODRESS

STARTING ADDRESS 000200

OPERATOR ACTION

OR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS)

. LORD STARTING RODRESS (000200)
SET SWITCHES RS PER S.1.1 (NORMAL ALL SWITCHES DOWN)

PRES

F

2
3.

(1

1/

START SWITCH AND k%
PRESS CN START SIMULTANEOUSLY)

WHEN PROGRAM IS STARTED FOR THE FIRST TIME THE FOLLOWING

WILL BE PRINTED OUT:
MAINDEC-11-DZBMD-J
DEVICE VERSION
BM873-Y
THE OPERARTOR WILL THEN SPECIFY THE VERSION BEING RUN.
BMB73-Y# IS ANY NON-STANDRRD VERSION.
NOTE: PROGRAM TWO MUST BE RUN FIRST.
BMCT3-YA REPLACES M792-YA,MR11-08,M792-YH
BM873-YB MASSBUS
BMB73-YC DOCMP BOOTSTRRP ROM
BMB873-YD KL10 (PDP-11) 256 BOOTSTRAP ROM (VERSION 2(
BM873-YF KL1Q (PDP- 11) BOOTSTRAP ROM (VERSION 3(
BMB873-YG KLIO (PDP-11) 256 BOOTSTRAP ROM
BM873-YH KL10 (POP-11) 256 BOOTSTRAP ROM
BMB73-YJ DECSYSTEM20 SECONDRRY FRONT END (PDP-1134R)

256 BOOTSTRAP ROM

17))
23))

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

IF YOU WISH TO TEST THE EXTENDED 128. WORDS THIS IS THE

PROCEDURE :
(NOT NEEDED FOR NORMAL TESTING OF BMB73Y-B,C,0,F,G,H OR J)

ZU‘wJIMNH

OTE:

LOAD STARTING RDD. 000200

SET SWOO=1

CET HALT ENﬂBLE Sl AND SINGLE CYCLE SW UP
HIT START SWITCH AND RELERSE.

RUN PROGRAM 2 FOR ONE PASS.

NOW ANY PROGRAM MAY BE RUN.

VISUAL INSPECTION OF EXTENODED DUMP

———— e -
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OPERATING PROCEDURE
SWITCH SETTINGS (RPPLICABLE IN ALL PROGRAMS)

SWIS = 1 OR UP ... HALT ON ERROR

SWi4 = 1 OR UP ... LOOP ON TEST

Sk13 = | OR UP ... INKIBIT ERROR PRINT OUT

SWi2 = 1 OR UP ... RESERVED

SWil = 1| OR UP ... INSTERD OF EXERCISING ERCH RDDRESS 10x DO IT IX.
SWO9 = 1 OR UP ... LOOP WITH CURRENT ADORESS

SWO8 = | OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERRCR
ERRORS

ERROR PRINT OUT

ALL ERRORS WILL HAVE A PRINT OUT.IF IT WAS A COMPARISON
ERROR; THE SOFT RDDRESS, ROM RBDRESS, EXPECTED DATA

(FROM SOF TWARE MRP), AND THE FOUND DATA WILL BE PRINTED

ouT. IF IT WAS A “NO TRAP WHEN WRITTEN™ ERROR; THE

ADDRESS WILL BE PRINTED OUT. IF IT WAS AN ~UNEXPECTED TRAP =
WHEN READING ROM THE RDDRESS WILL BE PRINTED .

- - e
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ERROR RECOVERY

b 1 3PoReGRNT A R Y ERROR PROM GOTRG HILD
It YOU LERVE THE CPU.

2. IN AN ERROR: SET SW14=1(LOOP ON THIS ADOR.)
AND SET SW 13=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 M.

OPERATING RESTRICTIONS

IF YOU WISH PROGRAM TO TES

T YOUR EXTENDED 128. WORDS;
YOU MUST START RS PER SECTI T
8

ON 4 AND THEN
#3358% RUN PROGRAM 2 FIRST AND VISUALLY VERIFY DATR. R#xs
(NOT APPLICRBLE TO 8M873Y-B,C,D.F,G,H OR J)
YOU MAY NOT ALTER THE SOFTWARE MRP (NLESS--
sEuaed YOU KNOW MHAT YOU RRE DOING ®a#x

THE ROM ADDRESS MUST START AT 173000 AND BE AT LERST
128 WORDS LONG. (256 FOR THE BM873v-B,C,D,F,G,H OR )

MISCELLANEOUS
EXECUTION TIME

PROGRAM OMNE WILL PRSS AT APPROX. FIVE MINS.
PROGRAM TWO HAS NO END PASS; BUT WILL HALT AT COMPLETEION
HIT CONTINUE 7O PROCEED IN THIS PROGRAM.

PROGRAM THREE (RUN) WILL PRSS APPROX. FIVE MINS.
PROGRAM FOUR WILL PASS APPROX. FIVE MINS
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gg; 9, PROGRAM DESCRIPTION
5&9 9.1 PROGRAM 1
268 PRO?RRH * HIL# VERIFY THE DATA IN THE ROM AND THE VERIFY
269 THAT WRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTORS)
270 : EACH RDORESS IS REFERENCED FIVE TIMES IN A ROW BEFORE
71 UPDATING TO THE NEXT ADDRESS.
272 IF SWO0 WAS UP WHEN STRRT WRS WIT, THE EXTENDED
273 128 WORDS WILL BE CHECKED.
274 WORDS WILL BE CHECKED RUTOMATICALLY IF
S;E BM873Y-8,C,D,F,G,H OR J IS TESTED.
g;g 3.2 PROGRAM 2
279 PROGRAM 2 WILL DUMP THE CONTENTS OF THE ROM ONTO THE
280 TTY. NOTE NO VERIFICATION
281 OF ANY KIND 1S PERFORMED ON THE DRTA. (AN ERROR WILL OCCUR
282 IF A TRAP 1S ENCOUNTERED WHILE READING) YOU MUST INSPECT
283 THE DATA YOUR SSLFuoaosS“?o WAS UP WHEN START WAS HIT
284 THE EXTENDED 1 WILL BE PRINTED.
532 256 WORDS WILL BE PRINTED IF BM873Y-8,C,D,F,G,H OR J IS SELECTED.
ggg 9.3 PROGRAM 3
289 PROGRAM 3 IS THE SAME RS PROGRAM ONE sxcspr THAT THE
290 USER HAS THE ABILITY TO ALTER THE SOFTWARE MAP
291 LIST OR PRINT THE SOFTWKARE MAP, AND RUN THE PROGRAM.
292 NOTE THAT IF YOU ALTER THE MAP BE CAREFULL OF WHAT
293 YOU CHANGE.
ggg FOR THE COMMANDS TO BE USED SEE TOP OF PROGRAM 3 IN THIS LISTING
29%
297

9.4 PROGRAM 4

2938

299

300 PROGRAM 4 CHECKS THE OFFSET RODRESS WHEN THE SIMULARTED

301 PUSHING OF A BUTTON IS DONE BY THE SOFTWARE. ON THE FIRST PRSS
302 THE OFFSET IS TYPED OUT FOR YOU TO VERIFY (NOTE:

303 THE PROGRAM HARS NQ WAY OF KNOWING WHAT THE OFFSET WILL

304 BE). AFTER THE DRTA IS TYPED OUT IT IS STORED AWAY IN

305 CORE. WHEN THE FIRST PASS IS FINISHED THE PROCESS IS

ggg REPERTED OMNLY NO TYP%OOUT IS PERFORMED, AND THE DRTA

IN ZORE 1S COMPRRED TO THE DATR FOUND AT THE ROM.

309 DURING THIS TEST “WRITING™ THE ROM IS PERFORMED.
310 THE VECTORS (173024,173224) ARE "WRITTEN" AND ARE
311 s¥NOT## EXPECTED TO' TRAP. AN ERROR MESSARGE WILL BE

REPORTED IF A TRAP IS DISCOVERED.

Wty

s e e e
nLwn
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9.5

9.6
9.7.1

9.7.2

9.7.3

‘T#IS PROGRM IF 0 AND RCT-11" COMPATIRBLE;
XXDER;& Rﬁuﬁﬂ&l%%l& I} THE ROM IS
BM873YR OR YB, YC BY COMPARING THE 1ST

WORD IN Ron WiTH h£ txPE ogs Eénmosnc THEN RUNS
PROGRAM PROGRAM 4 emsnmc T

(FOR ROM VE%IONS THART HWE THE SAME FIRST WORD AND ROCDITIONAL
WORD IS CHECKED)

ELECTRICAL PREQUISITES (HARDKARE)
THIS OPTION MUST BE ON THE CPU SIDE Of ANY BUS BUFFERS.

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

F FURTHER QRHQTION IS NE

SULT THE éﬂﬂ ? I-Seg
NOTE THE DIAGNOSTIC RUNNING WITHOUT ANY INTERFERANCE FROM
THE USER HRS NO WAY OF CHECKING THE PRESENTS OF THE
“ACLO™ AND “DCLO™ SIGNALS ON THE OPTION.

Seq,L0C,BIN

HELLO
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MRINDEC-11-0ZBMD-J

000001
160000

000000

000200
030137

001100

177776
177774
177772

177570
177570

000007

100000

012000

MO1

2-MAY-77 11:46 PAGE 1l
BM873  UNIVERSAL RESTART LOARDER DIAGNOSTIC.

Rﬁ&t -0 o2RHL -HRROn EQERTRep: SEEHDoLYTRAP, - SCATCH, . SCHTRG
TITLE MAINDEC-11-DZBHO-J '

: #COPYRIGHT (C) 1977

:#DIGITA. EQUIPMENT CORP. ,

,:nnvnnao MRSS. 01754

*PROGRRH BY E. RYAN

!THIS PROGRAM WAS RSSEMBLED USING THE PDP-il MARINDEC SYSMAC
!PRCKRGE (MRINDEC-11-DZGARC-A1).

tTn-
ssun-lsoooo :HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT

.SBTTL TRAP CATCHER

=0
- #ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ".+2 HALT"
! ¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPT $
: #LOCATION O CONTAINS O TO CATCH IMPROPERLY LORDED VECTORS

.SBTTL SIS%EI"G RODRESS (ES)

JmP S8RESTRT ; JUMP TO STARTING RDDRESS OF PROGRAM

.SBTTL BASIC DEFINITIONS
*INITIQnggoﬂESS OF THE STACK POINTER #x% 1100 ##x

§TACK=
_EQUIV EMT,ERROR +BASIC DEFINITION OF ERROR CALL
.EQUIV IOT SCOPE :BASIC DEFINITION OF SCOPE CALL
PS= 177776 : PROCESSOR STATUS WORD
_EQUIV PS,PSW
STKLMT= 177774 +STACK LIM'T REGISTER
PIRG= 177772 : PROGRAM INTERRUPT REQUEST REGISTER
SWR= 177570 'SWITCH REGISTER
DISPLAY=SWR
; #GENERAL PURPOSE REGISTER DEFINITIONS
RO= %0 - GENERAL REGISTER
Rl= %1 : GENERAL REGISTER
Re= %2 : GENERAL REGISTER
R3= %3 : GENERAL REGISTER
RY= “Y : GENERAL REGISTER
RG= %S ' GENERAL REGISTYER
RE= %6 ' GENERAL REGISTER
R7= %7 : GENERAL REGISTER
.EQUIV Rb,SP :STRCK POINTER
.EQUIV R7.PC ' PROGRAM COUNTER

. ¥"SWITCH REGISTER"” SWITCH DEFINITIONS
SW1S= 100000
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BRSIC DEFINITIONS

397 040000
2 i
3 349
401 002000
402 001000
403 000400
2 m
1% 380040
407 000020
408 000010
409 000004
410 000002
41} 000001
412

413

414

415

416

417

418

419

420

421

42

423

4oy 100000
425 040000
426 020000
457 010000
428 004000
429 002000
430 001000
43] 000400
432 000200
433 000100
434 000040
435 000020
436 000010
437 000004
438 000002
439 000001
440

4y |

YMg

443

44

4uE

4ug

Yy7

4ug

4G

2-MAY-77 11:46 PAGE 12
SWi4= 40000
Wl3=
Hi = |
Wll= 4
SKi0= 2000
SW03= 1000
Sw(8= 40O
SWO7= ?Jg
= .0
6= 40
SWO4= 20
SW03= 10
SWie= M
SWGl= @2
SkiD= |
.Egﬂlx SW09, SK9
kv ﬁ:%
.EQUIV , SWb
.EQUIV SMOS, SUS
LEQUIV  SWO4, Ski4
.EQUIV SWO3, SK3
.EQUIV SW(O2, Ske
.EQUIV SuWOl,SKl
EQUIV SKO0, SWO
- #DATA BIT DEFINITIONS (31700 10 BITLIS)
BITIS= 100000
BITIN= 40000
BIT13= 20000
BITle= 100G0
BITll= 4000
BITi10= 2000
BITOS= 1000
BITO8= 400
BITQ7?= 200
BITO6= 100
BITOS= 40
BITO4= 20
BIT03= 10
BIT02= 4
BIT0l= 2
BITOC= |
LEQUIV BIT09,BIT9
.EQUIvV B,T08,BIT8
.EQUIv BIT07,BI117
.EQUIV BIT06,BITH
.EQUIV BITQS,BITS
EQUIV BITOH,SITH
.EQuUIv BIT03,BIT3
.EQUIV BITO0Z,Bl72
.EQUIv BIT0l,BIT!
.EQUIV BITO0O,8ITO

NO1
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BRSIC WINI
CPU” TRAP VECTOR
"?‘e{?n i g

'
!
'
O
!
'
O
0

-
O
{4

XHT TRAP (BPT)
TRAP (I07) #eSLOPEas

Tm #RFP (EMT) ##ERROR%»

P TTY KEYM VECTOR
:TTY PRINTER ;sw?ﬁ
: PROGRAM INTE REQUEST VECTOR

ﬁﬁém&,é

(]

N
§
o
9"
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:gg s REERRRRERARREEERERERERERRAERFRARRARARRARRRERRERRRRERERRRRERRER
:29 .SBTTL COMMON TRGS
468 ; #THIS TRBLE CONTAINS VARIOUS COMMON STORRGE LOCATIONS
:673 ; #USED IN THE PROGRAM.
471 000046 . =46
:775 000046 020002 SENDRD ;LOGICAL END OF PROGRQM
474 000052 .=52
3;56 0000S2 000000 .WORD O
:;g 001100 .=1100
479 001100 SCHMTAG: ; START OF COMMON TRGS
480 001100 000000 $PRSS: .WORD O ; CONTRINS PRSS COUNT
N8l 001102 000 $TSTNM: .BYTE 0 ;CONTRINS THE TEST NUMBER
482 001103 000 SERFLG: .BYTE O ; CONTRINS LRROR FLAG
483 001104 000000 SICNT: .WORD O ;CMTR%NS OI’EST ITERATION COUNT
N84 001106 000000 SLPROR: .WORD 0 ;s CONTRINS LOOP
485 001110 000000 SLPERR: .WORD 0 ;CONTRINS SCOPE RETURN FOR ERRORS
486 001112 00000g SERTTL: .WORD O ;CWTR%NS TOTAL ERRORS DETECTED
487 001114 000 SITEMB: .BYTE O ; CONTRINS ITEM CONTROL BYTE
488 001115 001 SERMAX: .BYTE | ;CONTRINS MAX. ERRORS PER TEST
489 001116 SERRPC: .WORD 0 ;CONTAINS PC OF LRST ERROR INSTRUCTION
Y30 001120 000000 SGORDR: .WORD O ;CONTRINS OF *GOOD’' DRTR
491 001122 000000 SBDADR: .WORD O :CONTAINS OF 'BRD’ DATR
432 00ll24 000000 $GODAT: .WORD O ;CONTRINS *GOQOD’ DRTA
493 001126 $B00AT: .WORD O ; CONTRINS "BRD’ DRTA
494 001130 000000 000000 000000 .WORD  0,0,0 ; RESERVED--NOT TO BE USED
435 001136 177560 $TKS: 177560 ; TTY B0 STATUS
43 001140 177562 $TKB: 177562 :TTY KBD FER
497 00114¢ 177564 $TPS: 177564 ; TTY PRINTER STRTUS REG.
4398 00114 177566 $TPB: 177566 ; TTY PRINTER BUFFER REG.
499 001146 200 $NULL: .BYTE G ; CONTRINS NULL CHARACTER FOR FILLS
SO0 001147 002 $FILLS: .BYTE 2 ;CONTRP? ® OF FILLER CHARACTERS REQUIRED
S0l 001150 012 $FILLC: .BYTE 12 ; INGERT FILL CHARS. ARFTER R "LINE FtED"
SC2 001151 000 $TPFLG: .BYTE O s“TERMINAL AVAILRBLE™ FLRG (BIT<07>=0=YES)
S03 001182 077 $QUES: .ASCII /?%/ ; QUESTION MARK
S04 001183 01S $CRLF: .ASCII «IS> ; CARRIAGE RETURN
S0S 0011S4 000Cle SLF: RSCIZ ;LINE FEED

— —— ——— ——
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ﬁ HH FeYer YT Y YR YYYRRYTRYRYTY AR TYY IR RS2 EAIR SIS 2SR
.SBTTL ERROR POINTER TRBLE

g?E : #THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.

213 AT %'xfon sx}ém I§Hoamnto o U?I"?E?E N HRT:E T el IS PERTINENT.

3 Asglion i1, e jser YUIGES i LY

gxg : #NOTE2 - EncH ITEM IN THE TRBLE CONTAINS Y4 Poxmsns Em.mrco RS FOLLOWS:

1
< & M ;P RR

2] iy H iPOINT2 13 I BRTa e ndeh -

S18 ™ oT POINTS T0 THE DATA

619 ¥ DF :POINTS TO THE DATA FORMAT

520

621

% 001156 SERRTB:

s% :ERROR TABLE ITEM FOR ERROR MESSAGE O

26 001156 021216 EM1 : *ROM RERD DATA COMPARISON ERROR™

627 001160 021416 DH1 ; &

28 001162 021614 DT1 ; &

% 001164 00O00CC 0 % PRINT ALL NUMERIC DARTA IN OCTAL

55% -ERROR TABLE ITEM FOR ERROR MESSAGE |

533 001166 021260 EM2 :*WRITTING ROM FAILED TO TRAP™

Sy 001170 021515 DHE

€35 001172 021630 DT2

553313 001174 000000 0 -PRINT ALL NUMERIC DATA IN OCTAL.

% :ERROR TRBLE ITEM FOR ERROR MESSAGE 2

540 001176 021316 EM3 -"UNEXPECTED TRAP WHILE READING ROM™

S41 001200 021547 DHJ

C42 001202 021636 D73

c43 001204 000000 0

g:g :ERROR TRBLE ITEM FOR ERROR MESSRGE 3

S46 001206 021356 M :“FATAL TRAP. ROM PC ON STRCk.”"

647 001210 021515 DH2 .

c4g8 001212 021630 oTe

2453 001214 000000 0

651 001216 000000 LSTERR: O :ERROR FLAG

652 001220 000000 ICOUNT: O :ITERATION COUNT.

653 00i222 000000 TEMPS: O

SS4 00l224 DO000O TEMP3: O

655 001226 000000 TEMPN: O

65& 001230 000000 SAVRO: O

657 001232 000000 SAVRl: O

SS8 0012 000000 SAVRY: O

SS9 001236 000000 SAVRS: (
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1 ERROR POINTER TRBLE
=1400
001400 MAP.YRA:
THE FOLLOWING IS R REPROOU cnou
:OF THE ROM PROGRAM Rgn BM873Y
‘1T IS 'ﬁﬁ FOR Eom T
* ACTUAL AND
$173000 .=173000 ?L TING nooo;gss FOR aoog_sm?fi stmm noouu "g73
:Ir u\m D&ﬁ%gs FOLLOWING ROMS:
:M792-YR - PRPER TAPE BOOTSTRAP FOR PCII,KL1l
;MRL1I-DB  BULK STORAGE BOOTSTRAP ROM
‘M792-YH TRI1 CRSSETTE BOOTSTRAP ROM
: 000000 RO= %0 ‘REGISTER DEFINITIONS
; 000001 Rl= %1
; 000002 = %c
; 000003 R3= %3
; 000004 = %4
; 00000S = %S
: 000006 SP= %6
; 000007 = %7
: 177570 SR= 177570 . PROCESSOR SWITCH REGISTER
smmmc LOCRTION FOR RF11 DISK
001400 010702 ;173000 010702 RF11: :SET POINTER TO PARAMETER LISTS
001402 000464 ;173002 000464 o rén s TRANGFER TO SERVICE ROUTINE
001404 177462 ;173004 177462 . WORD xmsa *DEVICE WORD COUNT 5S
001406 00000S 173006 00000S WORD § 'DEVICE RERC INSTRUCTION
'THIS IS THE STARTING LOCATION FOR THE RK11 CONTROLLER
001410 010702 ;173010 010702 RK11: nov PC,R2 :SET POINTER TO PARAMETER LIST
001412 000460 ;173012 000460 OTHER : TRANSFER TO SERVICE ROUTINE
001414 177406 173014 177406 uono 177406  ;DEVICE WORD COUNT REGISTER
001416 00000S ;173016 000OOS "WORC § :DEVICE READ INSTRUCTION

THIS IS A SPARE STARTING LOCATION. IT TRANSFERS TO RODDRESS
: CONTAINED IN THE SWITCH REGISTER.
001420 013707 ;173020 013707 tRANSR: MOV 3sSR,PC ;GO TO INDICATED LOCARTION
001422 177570 :173082 177570
;NOTE 77302'4 AND 773224 m DEPENDENT ON OFFSET IN DIODES FOR LINE |

tTHIS 1S THE PObER UP VECTOR REQUIRED FOR DEVI ('IZ AND

001424 173000 ;173024 173000 POWER: .WORD RF ADORESS OF FIRST LOCATION IN ROM

001426 00030 173026 000340 - KORD 340 :PROCESSOR STATUS LEVEL 7

001430 010702 ;17 , fé’f{s Isnac‘ps**""“ POSE7"yp POINTER 10 PARMETER LIST
L

001432 860425 3032 o&gwge npts ¥P RANSFER TO FIRST ROUTINE

00! 4™ 17734 17303~o 177344 uono 177344 oevxcs KORD COUNT ADORESS

00.<% 00M003 173036 004003 -WORD 4303 'FIND PREVIOUS BLOCK COMMAND

00i-40 100000 :17304C 100000 "WORD 100000  :USED RS DONE INDICATCR

001442 024000 : 173042 024000 .WORD 24000 tUSED RS ERROR INOICARTOR/TEST FLAG

001444 000445 173044 00044S BR OTHERX ' THEN TRANSFER TO NEXT ROUTINE

001446 00000S ;173046 000COS _WORD S :DEVICE RERD COMMAND
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RP11

MOV PC,R2

BR OTHER
uoao 176716
"WORD §

FO2

Tnnﬂsr R T0 FIRST ROUTINE
/RECORD COUNT REGISTER
uxﬂg COMMAND

3292

I
)
}
N RVICE RTN

5%58553

BIT
TO NEXT
ICE F SPRCE C

Sﬁiﬁiﬂﬁﬁ

: THEN TRANSFER TO RERD/TRANSFER ROUTINE
;DEVICE REARD COMMAND

ETHIS IS THE STMT LOCATION FOR THE RP11 CONTROLLER

;SET POINTER TO PRRAMETER LIST

: TRANSFER TO TRANSFER ROUTINE

DEVIC WORD COUNT REGISTER
DEVICE RERC COMMAND

THIS IS THE TFPRE DEVICE GESERVICE ROUTINE.

tapes:

TAPESX:

TRAPWAT:

T RDDRESS OF PARAMETER LIST
;SKIP_TWO WORDS FIRST TIME
:RESET ALL DEVICES
:SKIP QVER BRANCH INSTRUCTION
: THEN GET DEVICE WORD/BYTE COUNT ARDDRES

;AND SET TO -1
:AND THEN ISSUE COMMAND TO DEVICE
;WARIT FOR DEVICE CO!‘PLETION
; BY HANGING }N b
RNJ THEN SKIP FLAG
I{N TEST FOR ERROR
HERE IS ONE
RFD TRANSFER TO FOLLOWING INSTRUCTION

z

'THIS IS THE STARTING RDORESS FOR RC11 DISK CONTROLLERS

AC11:

MOV PC,R2
BR OTHER
.MORD 177450
.WORD S

:SET UP POINTER TO PARAMETER LIST
; TRANSFER TO SERVICE RTN

; DEVICE WORD COUNT REGISTER
:DEVICE READ INSTRUCTION

THIS ROUTINE PERFORMS THE RCTUAL TRANSFER TO MEMORY OF DATA

OTHER:
OTHERX:

OTHUWAT:

MOV 2(R2),Rl
MOV 8-1000,dR!

MOV 9RO, -(R1)
1578 oRi

;SET POINTER TO LIST IN RO

;SKIP TWO WORDS FIRST TIME.

;SKIP PAST BR INSTRUCTION

;REST THE WORLD

:0BTAIN DEVICE WORD COUNT ADDRESS

; THEN OBTAIN LARGE WORD COUNT

;RND PUT COMMAND TO DEVICE
:WAIT FOR DONE FLAG
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668 001 7% ;1 76 OTHWAT :BY MANGING IN LOOP
23 B AT ERAEE BN AREGL
E;é 001 00S007 17 605007 5 5 nro mms?sn T0 ZERO
673 'THIS IS THE STARTING RODRESS FOR THE PCil PAPER TAPE CONTROLLER
674 001610 01270 173210 012704 KL11: MOV #177S60,R4 ;OBTRIN DEVICE ADCRESS
675 001612 177560 12 177560
fg??g 001614 000%40 173 14 400940 BR CKDEV -AND TRANSFER TO READER SERVICE ROUTINE
678
mx IS THE CASSETTE DEV
001616 017640 173216 240 TRLE: o Bvrecaan: e Y A HoRD NOT A COMMAND
1173017 037 evrs K 14 : ILBS+RWD+GO
001620 002415 173220 015 .BYTE 15 mm BLOCK+GO
1173221 005 "BYTE S
001622 112024 maaa 02y .BYTE 24 : RERD+ILBS
73223 22 .BYTE 22v :READ+ ILBS+END FLAG

-NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET YN DIODES FOR LINE 1
!THIS IS AN ADDITIONAL POMER VECTOR RDORESS REQUIRED BY DEVICE

679
680

681

682

683

684

685

686

088

689 001624 173000 ;173224 173000 POWER2: .WORD RF1l : RDORESS OF accxmmc OF BOOTSTRAP
Eg? 001626 000340 173226 000340 -WORD 340 :PRIORITY LEVEL 7

632 'THIS IS THE smmnc ADORESS FOR THE CARSSETTE DEVICE %0
693 001630 00SOOM ;173230 005004 (BOOT: CLR RY :LORD DEVICE NUMBER O IN R4

694 001632 012700 ;173232 012700 RESTX: MOV 8177500,R0 ;GET DEVICE RDOTESS

695 00164 177500 ; 177500

6% 001636 000005 ;173236 00000S RESTRT: RESET : ISSUE RESET INSTRUCTION

697 001640 Ol0MI0 ;173240 010410 MOV RY,aR0 :LORD DEVICE WITH UNIT NUMBER

698 001642 012701 ;173242 012701 MOV 8TABLE,R1  :GET FUNNY TABLE OF INSTRUCTIONS
699 00164 173216 ;173244 [73216

700 00164 (012702 ;17324 012702 MOV 8375,R2 :AND LORD UP TRANSFER COUNTER

701 001650 000375 173250 000375

702 001652 112103 173252 112103 MOVB (R1)+,R3 ;THE LOAD UP COMPARATOR

703 00165M 112110 :173254 112110 LOOP1: MOVB (R1)+,3R0 :LOAD DEVICE REGISTER WITH COMMAND
704 001656 100407 ;173256 100407 BM] oone

705 001660 130310 173260 130310 LOOP2: BITB R3 Hns conwo COMPLETED

706 001662 001776 :173262 001776 BEQ Looée

707 001664 105202 ;173264 105202 INCB R2 ntn mcasr:m ADORESS CTR

708 001666 100772 173266 100772 BMI LOOP] :IF NEGATIVE, GET COMMAND

709 001670 116012 ;173270 116012 MOVB 2(R0),3R2 AND STORE DATA AWAY

710 001672 000002 ;173272 000002

711 001674 00077f ;173274 0r0771 BR LOOP2 :GO GET ANOTHER BYTE

712 001676 005710 173276 005710 DONE:  TST &R0 'ANY DEVICE ERRORS

713 001700 100756 ;173300 100756 BMI RESTRT 'YES, RETRY

;ig %{;g ?gsmo?a {3:3;302 auaggrl:g Eﬁge% ro cumsgonpms ADDRESS AND TRANSFER ADORESS
716 001706 0013 Elﬂﬂ 601377 BNE .+0° m,g REEuSq AN ERROR

;% 001710 000112 ;173310 000112 ERROR: JMP 3R2 Nohmn. CASSETTE AND ERROR FOR BLLK STORAGE
719 'THIS IS THE STARTING LOCATION FOR THE PCl1 CONTROLLER

720 001712 012704 ;173312 012704 ACl1: MOV 8177550,R4 ;LOAD DEVICE RDDRESS

721 00I714 177560 173314 177550
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7e2 001716 000005 ;173316 CKDEV: RESET KILL ALL DEVICE ACTION

723 001720 O0le?9l ;maeg 12701 MOV #160000,R1 :THEN SET UP MEMORY TEST LIMITS

724 001722 160000 173322 160000

725 001724 012702 ;173324 012702 MOV #6,R2 :AND SET UP POINTER TO TIMEOUT LOCATION

726 001726 000006 ;173326 000006

727 001730 0127!2 ;1% 012712 MOV 8340, 3R2 :AND SET UP VECTOR TO RETURN TO NEXT

728 001732 DOOM™0 1 000340

729 001734 010742 ;173334 010742 MOV PC,-(R2) :SAVE THE PC

;g? %{m 012706 ;{73335 012706 MOV 824, SP ‘AND _0RD UP STRCK POINTER

732 nm;:o'g o:x:mu: :21 51%@3 10441 MOV RY,-(R]) 6 u LOOK FOR END OF MEMORY

733 001744 040601 ;173344 040601 BIC SP,Rl gnon m‘rsg

734 00174 010111 ;173346 01011l MOV R1 3R1 .nm S ons N ITSE

735 001750 011102 173360 011102 LOOP: MOV @R],Re : THEN SS FOR DATA INSERTION

736 001752 00S214 ;173352 005214 INC 3RY : AND smm VICE

737 001754 106714 173364 106714 RORWAT: TSTB IR : THEN WAIT FOR CHARACTER AVAILABLE

738 001756 100376 ;173356 100376 L RDRWA HANGING TAERE IF NECCESSARY

739 001760 116412 173360 116412 MOVB 2(RY4,,9R2 :STORE AMWAY DATA BYTE

740 00176 000002 ;173362 000002

741 001764 00S2ll ;173364 005211 INC 3Rl

742 001766 120027 17336 120227 CMPB RZ, 8375 :HRS BRANCH OFFSET BEEN STORED

743 001770 000375 173370 000375

744 00.772 00136 ;173372 001366 BNE LOOP :NO

745 DU1774 106222 173374 105222 INCB (R2)+ 'YES, ALL DONE

746 (01776 END.YR:

747 001776 000142 ;173376 000142 IMP -(R2) : THEN TRANSFER TO RTN
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DZBMD.P11 ROM CONTENTS TRBLES
;:g . BMG738 BOOTSTRAP MACY1l 27(655) 1-0CT-74 14:50 PAGE I
: :DATE: AUG 23, 1974
002000 MAP.YB:

. THE FOLLOWING IS R REPRODUCTION
OF THE ROM PROGRAM FOR BMB73YB.
IT 1S HERE FOR COMPARISON TO THE
ACTURL ROM AND FOR REFERENCE

RRRERNARRR LSS wat st R L

THE

LOFDER T0 REPLACE THE FOLLOW

; IS

; M792-YA R_TAPE TSTRAP ROM
;MR11-08 BULK ST BOOTSTRAP ROM
,H792 YH TR11 CRSSETTE BOQOTSTRAP ROM

;PREPFERIRL EXTERNAL PAGE REGISTERS ASSIGNMENTS:

: 177462 RFWHC= 177462 -WORD COUNT REG. FOR RF!
; 177406 RKWC= 177406 :WORD COUNT REG. FOR RKl
: 1773949 TCHC= 177344 'WORD COUNT REG. FOR TC|
: 172624 TMC= 172624 :BYTE/RECORD COUNT FOR T
: 176716 = 176716 -WORD COUNT REG. FOR RPI
: 177450 = 177450 ; COUNT REG. FOR RCI
; 177560 KLCS= 177560 :CONTROL REG. FOR KL!!
; 177800 TACS= 177500 : CONTROL REG. FOR TAll C
; 177880 PCCS= 177550 :CONTROL REG. FOR PCl1
; 172440 TUCS= 72440 ' CONTROL STATUS REG. 1
; 172442 TUMC= uCs+e :TUIG WORD COUNT REG.
: 176300 RHCSAR= 176300 : CONTROLLER REG. | FOR R
780 : 176302 RHUCA= RHCSA+2
781 : 172040 RSCSA= 172040 :CONTROLLER REG.1 FOR RH
782 ; 172042 RSWCA= RSCSA+2
783 : 176700 RPCSAR= 176700 :CONTROLLER REG. ! FOR R
784 : 176702 RPWCAR= RPCSA+2
;gss ; krmns m‘;ION VALUE FOR PREPHERRLS
787 ; 004003 = 4003 %Rsm IDENTIFY BL
788 : 060017 TMRWND= 60017 Rsulro AND SET 800 BPI
789 ; 060011 TMFWRD= 600! rommo RECORD COMMAND
790 : gg%ns TMREAD= 60003 f RERE
791 : 11 DRCLR= ! DRIVE AR
792 : 000071 RHRERD= 71 RHu RERD COMMAND
793 ; 000021 RHPRST= 21 RERD IN PRESET
7 ; 000031 TUSPAC= 31 : SPACE FORWARD COMMAND F
795 : 040000 TUTRPE= 40000 :TAPE BIT IN RH11/RHDT R
79% ; 001300 TUMODE= 1300 :800 BPI NORMAL MIDE FOR
797 : 001000 FCE= FRAME COUNT ERROR BIT
798 ; - CONSOLE suuca REG.
% ; 177570 {SwW= 177570
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5

:

..—.:-
g

;ONLY THE LOW BYTE OF CONSOL SWITCH REGISTER IS
+SELECT THE UNIT NUMBER OF THE DEVICE TO BOOT FR

=173000
- THIS IS THE STARTING RDORESS FOR RH11/RS03/04 D
000405 RHRSA: BR s :ENTRY FOR SELECTING UNI
010703 RHRSB: MOV :ENTRY TO SELECT UNITS
113737 MOVB a:ésu J8RSCSA+10;L0AD UNIT & INS
15;590

172050
0?0401 ggv PC.R
%1?388 éi MOV oascgn,no;ssr CONTROL STATUS REG
000526 BR RHCOMN

rn IS THE QUTO LOARD VECTOR

.WORD SA
000340 JWORD M0
'THIS IS THE STARTING ADDRESS FOR RK11 CONTROLLE
Boo412 RKIIA: BR F2 ENTRY TO SELECT UNIT O
010703 RK118: MOV PC.R3 'ENTRY TO SELECT ALL UNI
. SAVE ERROR RETRY ADDRES

{%;ggg MOVB 5:csu RS;SET POINTER TO PARAMETE
0527?3 BIS #10,RS ;SET POSITION BIT
006105 1§ ROL RS s SHIFT uuxr s 10 BIT 13-
103376 BCC 18 : KEEP GOIN
?%93?5 MOV RS, 28RKWC +4; MOVE IN T0 RKDA REGI
000401 BR 3s sSKIP NEXT INSTRUCTION
818;83 5§’ MOV PC Rg : SAVE ERROR RETRY ARDDRES

1 : MOV
000546 BR OThznn

1774906 _HORD  RKMWC
000005 "WORD  RFRERD

*THIS IS THE STARTING RDORESS FOR TCl1 (DECTAPE)
810703 "TCII: MOV PC R3 .SAVE ERROR RETRY ADORES

010702 MOV
000570 BR TQPES

177344 .MORD  TCWC

000005 "WORD  RFRERD

004003 "WORD  RNUM

100000 .WMORD 100000 ;DONE MASK
024000 .WORD 24000 :ERROR MASK

TM11 STARTING RDDRESS
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:{an
17
1

U"£

BSRRSRRRRR
PR

LERE TR R YR TR YN TJ

330333333533
gg? AEFERSR LS

: 173204

IH ™ B o SRR

172522
010702 MOV

PC,R2
@ BR ;:E..

B Esomeowe,
% 1&3; ?%ooo Eqnfaéoa MASK
oIS%Ba‘SREﬁ STRROY . FODRERS FOR AVE ERROR RETRY ADDRES
010702 MOV PC'Rg. ?EMPSRR?ERR% PARAME TE

000516 BR OTHERA :GO TO COMMON SERVICE RO
. ASSUME (NIT 0

177462 JHORD  RFWC -DEVICE WORD COUNT REGIS

000005 .WORD RFRERD :RERD COMMAND

' THIS IS THE STARTING noonsss FOR RH/TU16/TMO2

810703 TUlE: MOV . SAVE ERROR RETRY ADDRES

tln MOV nﬁcs RO;GET CONTROL STATUS WORD

M? TULGRE: MOV SRHPRST, (RO);REWIND TAPE CLEAR E

012760 MOV $TUMODE , 32(R0) ; SET 800 BPI NORMA

001300

3007032 MOV #-1,6(R0);LORD FRAME COUNT

1};7?9

000006

012710 MOV RTUSPAC, (RO) ; SPACE FORWARD

000031

105760 1§: TSTB  12(R0)

000012

100375 BPL 18 . KEEP LOOPING

000433 BR RHCOMN

: THIS IS THE STARTING RDDRESS FOR RC11 CONTROLLE
010703 RCIl: MOV PC,R3

010702 MOV PC/R2  ;ASSUME UNIT O
000470 BR OTHERA

177450 .WORD  RCHC

000005 'WORD RFRERD

' THIS IS THE AUTO LORD VECTOR

{73000 .MORD RHRSA

000340 "WORD 340

'THIS 1S THE STARTING ADDRESS FOR RH11 DEVICE CO

;NOTE: IF TMO2/TUle SHOULD BE SELECTED. THE VAL
; IN CONSOL SWITCH REGISTER IS THE POSITIO
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1?32

Shmih
8523385

e

Pt prmp Pt Ponsts ot Pras ot s Pt st oot Pumny

N §§§§§§@ﬁ@§5ﬁ

; 173350
: 173352

QN THE RHLL INSTERD OF THE UNIT & ON_TYL
are S TUl6)
18> *"TR% 10 seLecT nIT 0

RH 1A:
01 RH11B: MOV PC.R3 :ENTRY TO SELECT RLL
;3533 MOVE  a8lSW,3sRHCSA+10; LSEB UNIT & Yﬁé

175310

0l BR 2$
10703 1§: MOV PC,R3
012700 2§: MOV 8RACSA, RO

655928 RPCOMN: BIT $TUTRPE, 26(R0) : TRPE UNIT?
040000

BNE TUl YES TO TAPE LOGIC
8?&3?? MOV OHHBEST,[RS); QCE
012760 MOV $14000,32(R0);SET 16 BIT FORMAT
014000
813910 MOV 8DRCLR, (RD) ; CLEAR DRIVE ERROR

. (GENERARTED IF RS03/0M
005720 RHCOMN: TST IR0+  ;MOVE TO WORD COUNT ARDOR

010037 MOV RO,982 :FAKE CALLING SEQUENCE
000002
012737 MOV $RHREAD, 384
00007 1
000004
005002 CLR R2 :FOR FLAG AND POINTER TO
000430 BR OTHERA
.DSABL  LSB
: THIS IS THE STARTING ADDRESS FOR_RH11/RPOY DISK
00040s “RHRPA: BR 1§ ENTRY FOR SELECT UNIT O
010703 RHRPB MOV PC R3 :ENTRY TO SELECT ALL UNI
113737 MOVE  as(SW,asRPCSA+10;L0AD UNIT & INS
177570
176710
000401 BR 2§
010703 1§: MOV PC.R3
012700 28§: MOV RRBCSA, RO
176700
000743 BR RPCOMN

‘ENTRY TO BRANCH TO THE PC SELECTED BY CONSUL 5w
?%3%98 CSRGO: MOV 8CSu, PC

'THIS 1S THE STARTING noonsss FOR RP11l ;onrnoktg
boo405 RPIIA: BR 18 "ENTRY T0 SELECY UNIT O

010703 RP11B: MOV PC,R3 {ENTRY TD SELECT ALL UNI
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ggg 0023S4 113705 i;aasw 11371735 MOVB  28CSW,RS

% @ :i;ﬁ ggne g; :GET UNIT # INTO HIGH BY
%8 0023%M4 0 1173364 010703 1S: MOV PC,R3

29 % 517’&5 Qa2 CLR RS

970 002370 010702 ;173370 010702 3$: MOV PC,R2

371 002372 ow;ua im;qa . BR g;ﬁgn

qu %S%;Z %&ﬁ? i1 gﬁoﬁg Z"u3§8 RFRERD

975 002400 005005 ;173400 005005 g%sn: gl.s RS 0 ;gETPT(IJNTLNg 0 oNT
&5 Bl BAES% 173066 BAesRR Py ReD BB RN BheARE YR LisT
978 002406 012001 ;173406 012001 MOV (RO)+,R1;MOVE WORD COUNT RODRESS
353 %gig ?% ii;ﬁig ?5%66 MOV 8-256. #2, (R1);LOAD WORD COUNT
98] (002414 0S100S :173414 051005 BIS (RO) RS ;COMBINE UNIT 8 WITH COM

41 i1 41 MOV RS, -IR]): QBN

% %&"é& 11 ;1;2?453 11 e?r 1002 ,lkn;c&cx EMOR AND
9g4 (02422 100200 ;17322 100200

986 002424 001775 :17M24 001775 BEQ -4 WAIT UNTIL COMPLETE
986 004 nmxa;xg% égme BPL 18 *NO ERROR

387 00 ‘1 702 15T R2 ‘WRS 1T CALLED BY MASS B
988 00432 001024 ;173432 001024 BNE AGRIN  :NO. ERROR

989 0024™ 03276l ;173N 032761 BIT 8TUTRPE,26(R1); IS Tule?

é?i 002436 040000 ;imas 040000

932 00442 uo: manE 31734452 %1420 BEQ AGAIN  :NO. ERROR

993 004 02276l ;17344 (22761 CHP 8FCE, I4(R1);ARE WE READ A SHORT
994 002446 001000 ;17344 001000

995 002450 000014 ;173450 0000INM i

996 002452 001014 ;173452 00101 BNE AGAIN  ;SOME OTHER ERROR

% 002454 00S007 :173454 005007 1S: CLR PC :0.K.

399 : : THIS IS THE TRPE DEVICE SERVICE ROUTINE

1000 002456 010200 ;173456 010200 TAPES: MOV R2,RO ;GET THE RDORESS OF THE
1001 002460 005720 :173460 005720 TST (RO)+  iSTEP TO LAST COMMAND
1002 002462 01200] ;173462 012001 MOV (RO)+,R1:GET THE WORD COUNT RDDR
1003 002464 005311 173464 005311 DEC (R1) :SET UP TO RDVANCE 1 REC
1004 002466 005720 ;173466 005720 ST (RO)+ :MOVE RO TO FIRST COMMAN
1005 002470 012041 ;173470 012041 MOV (RO)+,-(R1):LORD COMMAND REG.
1006 002472 031011 :17372 (031011 BIT (kO), tR1); DONE?

1007 00M74 001776 :17M74 001776 BEQ =2 ;0. KEEP LOOPING

1008 002476 005720 ;173476 005720 15T (RG)+ :YES. CHECK FOR ERROR
1009 002500 031041 ;173500 031041 8I7 (RO), - (R]):ANY ERROR?

1010 002502 00173 173602 001736 BEQ OTHERA :NO ERROR- TRY TO READ
{8% 002504 00000S 173504 00000S RGAIN: RESET

{83 002506 000113 ;173506 000113 JMP (R3) : ERROR RETURN

1015 : :THIS 1S THE STARTING ADDRESS FOR PC1] PAPER TAP

1016 002510 012704 ;173510 012704 KLII: MOV sKLCS,RY; OBTRIN CONTROL REG.
1017 002512 177560 173812 177560
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e
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00000S
012701
160000
012702
000006
012712 ;

MACYL]

;173620
:173622
;173624
: 173626
:173630
173632
1173634
:173636
;173640
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CKDEV  ;AND TRANSFER TO RERDER

-CASSETTE TAPE DEVICE COMMAND TRBLE

.BYTE 240 ; COMPARE WORD NOT R COMM
.BYTE 37 : ILBS+RWD+GO

.BYTE 1S : SPACE FORWARD BLOCK+GO
.BYTE § : READ

.BYTE 24 tREAD +ILBS

.BYTE 224 : READ+ILBS4END FLAG

THIS IS THE STQRTING ROORESS FOR THE CQSSETTE D
CBOOTA: BR

-SELECT UNIT O
aucsu RY4; SELECT UNITS
RY
s&smx
8TACS,RO; GET CONTROL REG.
RY, (RO)
s TABLE, R
#375,R2 ;LORD TRANSFER COUNTER

(R1)+,R3:LORD COMPARAT,
(R1)+, (RO);LORD COMMA

<SELECT UNIT

DONE
R3, (RO) ;COMMAND COMPLETE”
LOOP2  iNO. WAIT

R2 Incasnsnr ADORESS CTR.
LOOP1 GET COMMAND

2(R0), (Ré) sront DATA
:GET ANOTHER BYTE

(RO) : ANY ERROR’
RESTRT :YES, RETRY

R2 : CLEAR COMPARE ADDRESS
R3, (R2) ;IT MUST BE 240

(R2)

THIS IS THE STARTING ARDDRESS FOR THE PCl1 CONTR

.173516 240 TABLE:
173517 037
73520 015
3521 005
73522 024
73533 224
000qou
113704 CBOOTB: MOVB
177570
000304 SWAB
0004G | BR
005004 1S: CLR
G12700 RESETX: MOV
177500
000D0S RESTRT: RESET
010410 MOV
012701 MOV
173515
012702 MOV
000375
112103 MOVB
112110 LOOP1: MOVB
100407 BM]
130310 LOOP2: BITB
001776 BEQ
105202 INCB
100772 BMI
116012 MOVB
000002
000771 BR
005710 DONE: TST
100756 BM]
005002 CLR
120312 CMPB
001377 BNE
000112 ERROR: JMP
012 204 PCiI: MOV
177550
CKDEV: RESET
012701 MOV
160000
012702 MOV
000006
012712 MOV

sPCCS,R

#160000,R1;SET UP MEMORY TEST LI
#6,R2  ;SET UP POINTER TO TIMEC
#340, (R2);SET UP VECTOR TO RETUR




BO3

A

m%;x*&gu: 2-MAY-77 11:4% PRGE 2

ROM

¢-11-028r0-J

P11

AP

10 XX752
IN ITSELF

|0 SToRE
STAAT DEVICE

UP STRCK POINTER

PC

;600K FOR END OF MEMORY

YES

LRI T
), (R2);SAVE THE DATA

2

ki %@wﬁ%ﬁ%

WM UMW UnNWDW NN N niannaninwn
P00 0O DO P PP Pm 4t PGPt Sl Pt PGPt e PG00t Ol PO~ P9 00 4

2222 of o3
AP s L S TS

m m VI NN W VNN T LN i i i n
)

):Egzs
Y

-(R2
5P
,=(R})

&f

@

MOV
MOV

m III‘I'{III‘I.II';IIIIIII

e e e e i

(L WL WL WX WL BY L WY WL Y WY NX Y N WY WL NY WY WY WY WY WY Sy 3

mm
30 Hmmuwﬁawm%mmwmmhmmmmmmm
YT

lo.lill‘ll‘lllllll‘llllllllllllll..llll11111111111111
P O SO D B IO 10 S0 IB IO IS IO 'P B IR IR IR IR IARIBRIP IR SR IR IR IA IR IR IR IR I IRIG IR R IREIR IR IR IR IR IB IR IR

T e
R

A N L R S N A B o B R e

!l.l.1‘.11"1111111111111‘.111111111111111111111111111

; THIS ARER IS UNUSED

;173776 000000

000000
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MRINDEC-11-DZBMD-J MACYLll 27(663) 2-MAY-77 1l:46 PRGE 27
DZBMD.Pl11 ROM CONTENTS TRBLES
1120 003000 YE
1121 . OMING 1 11
1155 ,“%p%tw{"& S T Ron PRoGRE
1123 , w:m THE FIRST 400 LOCATIONS
Hg 'nsm anc 9’ N YA. THe
1126 : &)Cﬂ’ 3% §?§fv g
1127 n 1S HERE FOR COMPRRISON T0
Haeg ?grum Rorl‘ AND FOR Rsrsnsncc mc
chln 3000 -=173000 : gc E%ﬁ@o hm nssmm Hogu.E M873.
Hsa I 53 - PR MTSTW ros PCll KL11
1133 15 3 %?s% 8&1
1135 : 000000 Ro= /.0 -REGISTER DEFINITIONS
H% ; 000001 Rl= ./Al
1138 : % Eﬁ; Y
1139 : 00000 RY= %4
1140 : 000005 RS= %S
1141 : 000006 SP= %8
1142 : 00U00” PC= %7
ﬁ:ﬂ ' 177570 = 177570 :PROCESSOR SWITCH REGISTER
1145 'STARTING LOCATION FOR RF1l DISK
1146 003000 010702 ;173000 010702 RF11: MOV PC,R2 -GET POINTER TO PARAMETER LISTS
1147 003002 00O46N 173002 00O46Y BR ontn : TRANSFER TO SERVICE ROUTINE
1148 003004 177462 ;173004 177462 .HORD 1774862 :DEVICE WORD COUNT ROORESS
ﬁg 003006 00000S ;173006 000005 .WORD S ‘DEVICE READ INSTRUCTION
1151 ' TH s 1S THE STRRTING LOCRT;M m; RK1] CONTROLLER
1152 003010 010702 ;173010 010702 hx MOV PC,R2 ;n 0 TER LIST
Hssa ouaois Em%a ,iraois ?00%0 BR onén ER 0 SERVICE gog}é;:
ﬂ% 003016 00000S 51%15 ﬁ é @ISE :zog ?%nwg &‘l
1157 mxs 1S A STARTING LOCATION. IT TRANSFERS TO RDDRESS
1158 commrio N THE SWITCH REGISTER
1169 003020 013707 ;173020 0:3707 YRANSR. MOV J#SR,PC G0 TO INOICATED LOCATION
1160 003022 177570 :173022 177570
Hgé ‘NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
1163 . :THIS 1S Pouen UP VECTOR RE DEV]
1164 003024 173000 ;173024 173000 f-'oén: HSD Rggu&_ ng? Locnﬁoum?n ROM
HEE 003026 000340 173026 000340 - WORD 3»0 : PROCESSOR STATUS LEVEL 7
1167 ' THIS 1S m srmnnc aoonsgs FOR TC!! (Qccmm CONTROLLER.
1168 003030 010702 ;173030 010702 ‘tcil: UP FOINTER TO PRRAMETER LIST
1169 003032 000426 ;173032 000426 mPts AND TRANSFER TO FIRST ROUTINE
1170 0330MN 177344 ;173034 17739 .uono 177344 ocvxcs WORD COUNT ROORESS
1171 00303 004002 ;173036 00M003 "WORD 4003 FINO PREVIOUS BLOCK COMMAND
1172 003040 10000C ;173040 100000 .WORD 100000 usso RS DONE INDICRTOR
1173 003042 024000 173042 024000 WORD 24000 ' JSED RS ERROR INDICATOR/TEST FLAG
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0ZBMD.P11 ROM CONTENTS TRBLES
-(R1) c DEVICE
iSQ 83}32 ?6&9‘1‘{ tﬁik ?&9"} OTHWAT: %‘% 35?79%9 W 38
%ggln maﬁ. ﬁneoo lw;ﬁa % OTHWAT ?Y :mcxm IN Egggﬂ
1232 % 100441 21% 1 SRRAOR "‘? %S&sn?‘
{ggqa 003206 005007 ;173206 00S00?7 cn.n nm TRANSFER TO ZERO
1235 'THIS IS THE STARTING ADORESS FOR_THE PCLL PAPER TAPE CONTROLLER
1236 003210 012704 ;173210 012704 KL1l: MOV 8177560,R4 ;OBTAIN DEVICE RDORESS
1237 003212 177560 :173212 177560
{gg 003214 00OM40 ;173214 000440 BR CKDEV ;nm TRANSFER TO READER SERVICE ROUTINE
1240 '
1241 - THIS IS TI-E CRSSETTE DEVICE COMMAND TRBLE
1242 003216 017640 ;173216 240 tARBLE: .BYTE 240 - COMPARE WORD NOT R COMMAND
1243 173217 037 BYTE 37 : ILBS+RUD+GO
1244 003220 002415 :173220 015 .BYTE 15 : SPACE FORMARD BLOCK+GO
1245 1173221 005 "BYTE 5 * RERD+GO
ig&; 003222 112024 f%‘; 024 .BYTE 24 ' READ+LBS
{533 -NOTE 773024 AND 775534 RRE DEPEF&N? Sﬂ OFFSET IN Qo&gs?& LIhE 1
1250 ‘THIS IS AN noomomL POWER VECTOR RDDRESS REQUIRED BY DEVICE
1251 003224 173000 ;173224 173000 POWER2: .WORD RF1l :RDORESS OF BEGINNING OF BOOTSTRAP
f% 003226 000340 173226 000340 "WORD 340 :PRIORITY LEVEL 7
2 e i iz g HES SCTETRTING RS E0 L SR T QY
1266 003232 012700 517325? 8?3% RESTX: MOV 8177S00,R0  ;GET oESmE TESS
1267 0032M 177500 177500
1258 00323 000005 ;17323 00000S RESTRT: RESET : ISSUE RESET INSTRUCT]ON
1269 003240 010410 ;173240 0108410 MOV RM. 3RO :LORD DEVICE WITH UNIT NUMBER
1260 003242 012701 ;173242 012701 MOV 8TABLE,RI  :GET FUNNY TRBLE OF INSTRUCTIONS
126] 0032 173216 ;173294 173216
1262 003246 012702 :17.246 012702 MOV 8375,R2 :AND LORD UP TRANSFER COUNTER
1263 003250 000375 :173.50 000375
1264 003262 112103 ;173252 112103 MOVB (R1)+,R3 ;THE LORD UP COMPARATOR
1265 003254 112110 ;173254 112110 LOOPi: MOVB (R1)+,3R0 :LORD DEVICE REGISTER WITH COMMAND
1266 003256 100407 ;173256 100407 BMI DONE
1267 003260 130310 173260 130310 LOOP2: BITB R3, 3RO . HAS COMMAND COMPLETED
1268 003282 001776 ;173262 001776 BEQ LOOP2 'NO. WAIT
1269 003264 105202 ;173264 105202 INCB R2 : THEN INCREMENT ARDDRESS CTR
1270 003266 100772 ;173266 100772 BMI LOOP! ‘1F NEGATIVE, GET COMMAND
1271 003270 116012 173270 116012 MOVB 2(R0),3R2 -AND STORE DATA AWAY
1272 003272 000002 173272 000002
1273 003274 00077] ;173274 000771 BR LOOP2 GO GET ANOTHER BYTE
1274 003276 005710 ;173276 oos;%E DONE: TST RO "ANY DEVICE ERRORS
1275 003300 100756 173300 100 BMI RESTRT vss RETRY N
1276 003302 005002 173302 00SO0e CLR R2 AR COMPARE ADORESS ANC TRANSFER ADDRESS
1277 003304 120312 ;173304 120312 CMPB R3,aR2 1 MUST BE 240
1278 003306 001377 :173306 001377 BNE . +0 THERE WAS AN ERROR
{ggg 003310 000112 ;173310 000112 ERROR: JMP 3R2 noﬁm CASSETTE AND ERROR FOR BULK STORRGE

1281 éTHIS IS THE STRRTING LOCRTION FOR THE PCll CONTROLLER
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zﬁ {;rgis Eﬁ PCll: MOV 8177550,R4 ;LORD DEVICE ADDRESS
2173316 CKDEV: RESET KILL ALL DEVICE ACTION

012701 ;1%2 0@ MOV 8160000,R1 :THEN SET UP MEMORY TEST LIMITS
160000 ;1 1

012702 i% MOV 86,R2 :AND SET UP POINTER TO TIMEOUT LOCATION
012712 ;173330 012712 MOV 8340,3R2  ;AND SET UP VECTOR TO RETURN TO NEXT
000340 ;173332 00G3M0

010742 ;173334 010742 MOV PC,-(R2) :SAVE THE PC

012706 ;inaas 012706 Mov 824, SP :AND LORD UP STRCK POINTER

0‘1&3{ {@mg glgﬂi g?sé g:,iinn ;FTN)NLOG( F% END OF MEMORY

0IOILl ;1736 810111 MOV R1'3R1 A% s?ons: IN nsa.f

omcﬁ ;{73350 mu?s LOOP: Ha\cl aas‘l’,ae ;n-ms%% noe?sss FOR DATA INSERTION
%w Ezg%s ?‘é;w RORMAT : *sra 3RY E%EN WRIT PSR gmmren AVAILABLE
100376 ;173356 100376 BPL RORWAT HANGING THERE IF NECCESSARY

116412 ;1% 116412 MOVB 2(RY),aR2 ;STORE RWAY DATA BYTE

000002 ;1

00521l 173364 005211 INC 3R]

120227 17336 120227 CMPB R2,837S ;MRS BRANCH OFFSET BEEN STORED
000375 173370 000375

001366 173372 001366 BNE LOOP : NO

105222 ;173374 105222 INCB (R2)+ 'YES, ALL DONE

000142 ;173376 000142 I -(R2) : THEN TRANSFER TO RTN

THE FOLLOWING 400 LOCATIONS ARE

4 REPRODUCTION OF THE DOCMP BOOT-

-GTRAP ROM. IT 1S HERE FOR COM-

‘PARISON TO THE RCTURL ROM AND

:FOR REFERENCE.

COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., MRYNRRD,MRSS. 01754
THIS SOFTWARE S FURN D _TO PURCHRSER UNDER A
& 0N A SINGL

LICENSE FOR U

E COMPUTER SYSTEM AND

CAN BE COPIED (WITH INCLUSION OF DEC'S
COPYRIGHT NCTICE) ONLY FOR USE IN SUCH SYSTEM
55‘:525 AS MAY OTHERWISE BE PROVIDED IN WRITING

THE INFORMATI N _THIS DOCUMENT 1$ S CT 10
CMN({.E W] THOU N&TICE SHOULD NOT BEJE

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

VERSION Ol

STURRT WECKER (01,22°75

ONSTRUED
RS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION.
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ws ®@co @ws a0 ms s w8 e
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DIGITAL EQUIPMENT CORPORATION
COMPUTER NETWORK FACILITIES
DOWN-LINE LORDING PROGRAM

THIS PROGRAM LOADS COMPUTER MEMORY FROM DATA SENT OVER
R DATA COMMUNICATIONS LINK. IT SENDS AND RECEIVES
PiSSRGES IN DOCHP BOOT FORMAT. TI-E PRIMARY BOOT OMLY

YreN Rza.é"%sm% 'ﬁé‘ DESIRED ggommxcn

CURRENT VERSION DOCMP: 3.0 - MAY 7,1974

THE BOOTSTRAP MESSAGES RRE OF THE FORM:
SYN,SYN,DLE,CNT,F,S,FILL,FILL,ROOR,CRCI,DATA,CRC
ALL ITEMS ARE B-BITS LONG UNLESS OTHERWISE SPECIFIED

SYN-THE SYNC CHRRACTER-SYNC-226, ASYNC- 377
OLE-THE BOOT HEADER CHARACTER-OLTAL 2

cm THE 14-BIT COUNT FIELD-LENGTH OF onm FIELD
F-THE FINAL BIT-LINK CONTROL

S-THE SELECT BIT-LINK CONTROL

FILL-R FILL CHARACTER-OCTAL 000

ADDR-THE STRTION ROOR-FOR PT. TO PT.=

~RC1-THE 16-81T CRC-16 COMPUTED ON DLE THROLGH RDDR
DATA-THE BOOT DATAR RS FOLLOWS:

TS
ONLY THE ING CODES RRE USED BY THE
PRIMARY BOOT

COOE=10 REGJEST SECONDARY PROGRAM
INFO=DEV] C STRTION RDORE SS
DEVICE T DL=Y4,DQ=b

STATION nooasss 1
CODE=0 PROGRAM LOAD WITH TRANSFER RDDRESS
INFG=BLKNO, BLK LDRODR, IMAGE DATA, TRANS ADDR

= T0_10.
TES-32 BITS-LOW BIT FIRST
C-16 C

OMPUTED Ond THE CRTAR FIELO OMLY

REGISTER DEF INITIONS
;BLOCK LOAD ROOR
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MAINDEC-11-DZBMD-J MACY1l 27(bb3) 2-MAY-7? 11:46 PAGE 32
02BMD.P11 ROM CONTENTS TABLES
1390 . 000001 m-/x ;8£vxce CSR goness
* 15080
% 5 : D000 lgg 'S& CEC
1393 : 00000 R4=% :BLOCK CHAR COUNT
1394 : RS-/S cac c%mzm
1395 ; SP=%6
%333_5} . 000007 PC=%? LOCRTION COUNTER
1398 5 LITERALS
1399
{:8? : ?99091 STM??S?O SL?%SN mr R AROOR
135 j 300306 Savnzsah e
1403 ; 000220 sms-aeo :DDCMP DLE CHARACTER
i:gg 000400 SSTRIP=400
1406 ; THE STACK IS USED RS FOLLOWS:
1407 , STACK-2:FOR JSR TO GET ROUTINE
i:g : STRCK-4: TEMP FOR CRC CALCULATION
i‘:i? : STRRT OF BOOT PROGRAM
1412 : START1-DEVICE UNIT O NORMAL CONFIGURATION
1843 : START2-USE SWITCH REG RS DEVICE DISPLACEMENT
i:{g : 1.€. 80-0,8i-10,82-20
1416 173400 . =173400
1417 003400 012700 1?3400 12 STARTL: MOV \PC)+,R0 non RgERS VALUE TO RO
1418 003402 00S000 173402 START2: CLR RO
1419 003404 00000S 173404 00000S RESE” RESET SYS,MEM MGT, ETC...
1420 003406 012706 ;173406 012706 MOV 817776, 5P :STRCK AT 4K-2
i:gx 003410 017776 173410 017776
i:s‘* : FIND THE DU-11 IN THE FLORTING RODRESS SPRCE
1425 12 010702 ;173412 010702 MOV PC ; NT PC
1426 %gw ;173314 853785 980 ooés‘;ne-..na ‘DEVICE TRBLE ADDR
1427 00316 000360 ;173416 0G0360
1428 003420 012703 ;173420 012703 MOV 86, R3 : TRAP PS RDOR
1429 003422 000006 ;173422 DOO006
1430 00M24 005013 ;173424 00SCI3 CLR (R3) :CLEAR NEMW
143] 003426 010243 173426 010243 MOV R2,-(R3) : TABLE ROOR Yo Loc
1432 003430 160313 ;1730 160313 SUB R3, (R3) :SUB T0 TRAP RIN
1433 003™32 005303 ;1732 205303 DEC R3 :LEAVE CNT 3 FOR LOOP
184 00MM 012701 173434 012701 MOV 8160010,R1 :START SEARCH RDOR
145 00343 160010 173436 .60010
GE EE MR AL o Bl @ R o
1438 %&w &&m i1 &5-401 ROD R4,R| .upoms 0 NEXT DEVIZE
i439 00446 005201 ;173446 00S201 INC Rl : INCREMENT MODULO
1440 002459 %gmx 173450 040401 BIC RY,R] :CLEAR EXCESS
144] 703 :173482 005703 157 R3 ! TEST FOR OONE
1442 003454 00137 173454 001371 BNE DEVLOP :NOT VET
1443 003456 005700 173456 00S700 157 RG 'TEST SWITCH REG USE

—-——

PO ——
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;173562 012700
: 173564 000001

;173566 012704

t 173876 005703

2-MAY-77

SNOREG:

L3:

LY:
LS:
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11:46 PAGE 33

iy

FRVEN

SET UP DEVICE FOR QUTPUT

MOV
MOV

BIT

BEQ
CNP

BIS

%6, (R1)

836000+8SYN,2(R1)

820000, (R1)

(31)+ (R1)+
220, (R1)

+DATAR TERM ROY AND REQ TO SEND
;SET SYNC REGISTER

; TEST CLERR TO SEND

HOVE STR TO XMIT TSR
TURN SEND ON

SEND SECONDRRY PGM REQUEST MESSRGE

MOV
ROD

MOV
MOVB
1ST8
BPL
DEC
BNE
BIC
CHP
GET

" BIC

MOV
CLR
GET
MOV
MOV
JSR
TSY

PC,RO
sRAMSG-. ,RO

; CURRENT PC
:REQUEST MSG RDOR

SRQMSGE -RGMSG, R4 ; COUNT

(RO)+,2(R1)
(R1)

LS

RY

LY

820, (R1)

-(R1),-(R])

SECONDRRY PROGRRM

820, (R1)
s4ee, (R1)
R3

81,R0
88. ,RY
PC,GET
R3

;CHAR TO XMIT REGISTER
DONE YET ?
DECREPENT COUNT
e
DRO

;RESET PTR T0O RCV CSR

; CLERR SERRCH SYNC
;SET FOR CLERR RND STRIP SYNC
; CLEAR CRC VALUE

MESSAGE HERDER AND CHECK IT

;LORD HOR RT LOC. 1
:BLOCK COUNT

;GET MERODER

; CHECK HERDER CRC
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DZBMD.P11 ROM CONTENTS TRBLES
1498 001 .1 1 BNE GETPGM :NO GOOD
1499 %%2% 123 51% 1 3%’; CMPB 986, 8SSTROR : CHECK FOR MY RDDR
1500 003604 000006 ;173604 000006
1501 003606 000001 ;173606 000001
1502 003610 001367 ;173610 0013S? BNE GETPGM :NOT MINE
1503 00312 123727 ;1%12 68&7%7 CMPB 98], sSOLE :1S THIS A DLE MSG
1504 003614 00000F ;173614 1
1505 003616 000220 ;173616 000220
issgs;, 003620 001322 ;173620 001322 BNE SNOREQ :NO, ASK FOR ONE
{g : GET DATA BLOCK
féi? 003622 013704 i;asaa 013704 MOV 382, Ry :DATA FIELD LENGTH
1512 %ﬁ 042704 Enﬁ %%21 BIC £140000, RY :MASK OFF S,F BITS
1513 003630 140000 ;173630 140000
12l D0mH biosy 17eh 055050 B RO AT TRTO LOCATION O
1516 %ﬂ %%3 Ex@% JER PC,GETI 'GET DATA BLOCK
1517 003640 000014 ;173640 000014
1518 003642 00S703 ;173642 005703 ST R3 - CHECK DATA FIELD CRC
1519 003644 001310 ;173644 001310 BNE SNOREQ :NO_ G0OD
1520 003646 105713 ;173646 105713 7518 (R3) *CHECK CODE IN LOC O
1521 003650 001306 ;173650 001306 BNE SNDREQ 'NOT PROGRAM LORD
1522 003652 000137 173652 000137 IMp 386 : TRANSFER TO SECONDARY PGM
issgqa 003654 000006 173654 000006
1528 : GET R BLOCK AND COMPUTE CRC
1526 :
= e S
i 8?2555 105711 517%& 1%11 " ISTB (R1) +1S DEVICE DONE YET
1 1 173660 100376 BPL GET 'NOT YET
isax massequ oN2711 ;{'/':;ae.aq 042711 BIC $SSTRIP, (R1) :NO STRIP SYNC
1 %3565 11611 51% Elcsug MOVB  2(R1), (RO) :STORE IT
{g‘s 003670 000002 ;17367 000002
12339 ; CRC CALCULATION ROUTINE
i% ; 120001 POLY=120001 :CRC-16 POLYNOMIAL
1540 003672 012706 ;173872 012705 MOV #8. RS :BYTE LENGTH
1541 003674 000010 ;173674 000010
1542 003676 112002 173676 112002 MOVE  (RO)+,R2 : CHRRACTER TO ROD TO CRC
1543 003700 000241 ;173700 000e4] CRCLOP: CLC :CLEAR CRRRY
1544 003702 006003 ;173702 006003 ROR R3 :SHIFT OLD PARTIAL
1S4 003704 103003 173704 103003 BCC L10 :1F CLEAR CHECK CHAR
1546 003706 006002 ;173706 006002 ROR R2 :SHIFT CHARRCTER
1547 003710 103003 ;173710 103003 BCC LIl ' XOR POLY
o8 Eri X e, Em L res
1333 16 ?83% 1173716 1 ' 8CC L12 'NEXT BIT
1S51 003720 0l274C ;173720 012746 L11: MO\ $POLY, - (SP) 'POLY TO STACK
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DZBMD. P11 ROM CONTENTS TABLES

issa 003722 120001 irme 120001 ) - poLY
{ﬁ % % Ii%m 8{8 BOLY R3 N8¥F %%T%L
isss 003732 052603 {73732052503 L 8&3 F(stpn,aa Sﬁo‘é&)&o:fgﬂx%um
e EL OE UARED T R g G
1560 %gma %153%3: 5173743'3 1 BNE GET 5

iéﬁé 003744 000207 173744 000207 RTS PC RETURN

iﬁ : SECONDARY PROGRAM REQEST MSG

1565 003746 113226 ;173746 113226 RGMSG: .BYTE  $SYN,SSYN,SSYN,SSYN

1566 003750 113226 ;173750 113226

1567 003752 002220 ;173752 002220 .BYTE  S$OLE,“,0,0,0,1

1529 S OO 7R DO

1570 003760 0S00SS ;173760 0S00SS .BYTE S5, 120

{7 003762 001010 ;173762 001010 'Bﬂ 50 REQ EECP CODE
{5;3 003764 000001 ;173764 000001 'evrs $STAOR :STATION AODR

1575 003766 030242 173766 030242 B 3 F&

1576 ; nors NODEV hno DEVIAG MUST es m nus ORDER
}g% : DO NOT SEPRRATE THEM

1579 : .EVEN

1880 003770 122243 ;173770 122243 NODEV: CMPB (R2)+,-(R3) - INC PTR-DEC CNT
f% 003772 000002 173772 000002 RTI RETURN FROM TRAP
1583 ;173774 RQMSGE : :END OF MSG-USE JUNK RS PRDS
{ssg 003774 007407 173774 007407 DEVTAB: 'Eﬂ% {7 ’Bﬂ ﬁ

1886 003776 END.YC: ) ’

1587 003776 003407 173776 003407 BYTE 7 :DG-11

1588 : ‘BYTE 7?7 :DU-11

1589 * 174000 END:

1590 : 173400 JEND  STARTI
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DZBMD.PL1 ROM CONTENTS TARBLES
1591 004000 MAP.YD
15 TFE F(lkOHI PROD ;YI
15
1594 T 15 "E
1595 W FOR REFERENCE
159% Bﬂ873 - KLID (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 18-DEC-74 11:59 PAGE |
ig% - BM873-YD. P11
1599 ; THIS CODE IS TO BE BLASTED INTO PROMS ON THE BM873-YD BORRD.
1600 WRITTEN BY DAVID M. ROSENBERG OCTOBER 1974
{% ‘REGISTER DEFINITIONS
1603 : 000000 RO=%0 ; GENERAL PURPOSE REGISTER 0
i% ; 000001 Eé /é GEPQ% PURPOSE REEISTER

; 000002 =V

1606 ; 000003 R3=%3 % % { TER 3
1607 ; 000004 R4=7M , Pl.RPOSE REGISTER 4
1608 ; 00000S RS=/S : GENE Rﬁ PURPOSE REGISTER S
1609 : 000006 SP=%6 'STACK POINTER (REGISTER R6)
ig{? ; 000007 PC=%7 ' PROGRAM COUNTER (REGISTER R7)
1612
ig{a :SYMBOL DEFINITIONS
1615 ; 177776 PS=177776 : PROCESSOR STATUS REGISTER
1616 ; 177570 SWR=177570 'FRONT PANEL SWITCH REGISTER
1617 . 000000 PRO=0#40 :PRIORITY LEVEL O
1618 : 000040 PR1=1%40 ;PRIORITY LEVEL 1
1619 : 000100 PR2=2%40 :PRIORITY LEVEL ¢
1620 ; 000140 PR3=3%40 :PRIORITY LEVEL 3
1621 ; PRY=4%40 ;PRIOR%TY LEVEL 4
1602 : PRO=5#4 'PRIORITY LEVEL S
1623 : PRE=b#4 :PRIORITY LEVEL b
1624 ; 000340 PR7=7%40 :PRIORITY LEVEL 7
1625 ; 000001 BITO'-‘MOI
1626 ; T]l=
1627 ; )
1628 : ) T 10
1629 . 000020 B8IT4=000020
1630 : 000040 BITS=000040
1631 ; 000100 BIT6=000100
1632 : 000200 B8177=000200
1633 : 000400 BIT8=000400
1634 ; 001000 B8173=001000
1635 ; 002000 BIT10=002000
1636 ; 004000 BIT11=004000
1637 : 010000 BIT12=01000C
1638 ; 020000 81713=020000
1639 ; 040000 BIT14=040000
ig:? : 100000 B8IT15=100000
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DZBMD.PL1 ROM CONTENTS TRBLES
164 ;BM873-Y - 0 (PDP 11) D BOOTSTRAP ROM VERSION 2(17)  MACY1l 27(657) 1B-DEC-74 11:59 PAGE 3
}234 ;Sgg?g-YB.Pll BU"I('#&N 8l S?nggg u ?NG THE PDg-ll EHﬂSH ﬁs ISTER
1645
1646 ; 173000 ROMORG = 173000 ; SET_ROM ORIGIN TO 773000
igzg ; 173000 . =ROMORG :BM873-YD OCCUPIES 773000-773777

{Egg 004000 0337‘% ,{;3000 0337% BUTONL: BIT J8SWR, 8BITO ; IS RIGHTMOST BIT ON?
165] OGMR0% B0000L | 173004 000301

1652 004006 001010 :173006 001010 BNE LOWBIT .IF THE BIT IS ON, BRANCH
}ggg 8838{5 ?;;207 ;{;ggig ?%;ggg MOV 33SWR, PC :JUMP TO THE RDDRESS IN THE SWITCH REGISTER
{&EE ’ :WITHOUT HAVING TOUCHED ANY OF RO - Rb
1657 DOM0IY 111704 ;173014 111704 BUTON3: MOVB  (PC),RY xnoxcnrss THAT BUTTON 83 WAS PRESSED
1658 00916 005001 ;173016 005001 CLR Rl SET “UNIT NUMBE ZERO

1659 004020 00S00S ;173020 005005 CLR RS : CLEAR "LOGICAL SHITCH REGISTER"

}Eg? 004022 00042 ;173022 000424 BR TCBOO0T :D0 A DEFARULT BOOT STRAP FROM DECTAPE

1662 004024 173000 ;173024 173000 .WORD  ROMORG, PR?

{ggg 004026 000340 ;173026 000340

1665 004030 013701 ;173030 01370! LOWBIT: MOV J4SWR, R1 :R1 1S A COPY OF THE SWITCH REGISTER

1666 004032 177570 ;173032 177570

1667 DOMOM 1g2901 217 106301 RSLB Rl LEFT ALIGN SPEED FIELD IN RIGHT BYTE

1668 004036 122701 ;17 122701 CMPB  #16%20,R! : IS THE SPEED [6 OR 177

1669 204040 :17 080340

1670 DO4042 101404 ;173042 101404 BLOS  UNITNO :IF SPEED IS 16 OR 17, BRANCH

1671 004044 122701 ;173044 122701 CNPB  #3%20,RI :1S THE SPEED O, 1, OR 27

1675 O0cs 10000 i17aen 0o08] BHI  UNITNO IF THE SPEED 1 08 2, BRANCH

1674 004052 005001 ;173052 605001 CLR R1 | SPEED uép‘ﬁ 15 stv T NUMBER = 0

ig;g 0040S4 000301 ;1730S4 000301 UNITNO: SWARB Rl 'MOVE UNIT NUMBER TO BITS 0-2

1677 . IT IS POSSIBLE TO MANUALLY SET THE oesxaeo BOOTSTRAP UNIT NUMBER
1678 : INTO THE RIGHTMOST THREE BITS OF R1, GET THE PDP-11 FRONT PANEL
iggg ; SNITCH REGISTER, AND THEN JUMP INTO THE ROM CODE AT THIS POINT.
1681 004056 042701 ;173056 042701 BIC $1C7,RI : ISOLATE UNIT NUMBER IN Rl

1682 004060 177770 ;173060 177770

1683 004062 013705 ;173062 013705 MOV 2SR, RS :RS IS NOW THE “LOGICAL SWITCH REGISTER"
fggg e bosom ;igaosw Doeton CLR RY :RY = 0 INDICATES THAT BUTTON 81 WAS PRESSED
1686 83:893 933935 17 ?83982 1STB RS ! SHOULD WE BOOT FROM DECTAPE OR RM11/RPO4?

1687 004072 100507 ;173072 100507 BMI RPBOOT :IF BIT 7 WAS ONE, BRANCH OFF TO THE RH.1/RPOM
1688 OTHERWISE, FALL THROUGH TO THE DECTAPE
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DZBMD.P11 ROM CONTENTS TABLES
-BMB73- - (POP- S 0 ROM VERSION 2(17) MACYLl 27(8S7) 1B-DEC-74 11:59 PAGE Y4
8 B skl RGN TRARIETIRE:
1692
1693 . 177344 TCHWC = 177344 :TC11 DECTAPE WORD COUNT REGISYER
1694 : 000001 I1C60 = 1 'TC11 =GO" BIT
1695 : 000002 TCRNUM = 1%2 :TC11 “READ BLOCK NUMBER™ FUNCTION
1696 : 000004 TCRERD = 2x2 :TC11 "READ DATR™ FUNCTION
1697 ; 000014 TCWRIT = b tTC11 ~WRITE DATA™ FUNCTION
iggg : 004000 TCREV = 4000 *MOVE DECTAPE IN REVERSE DIRECTION
1700 BOOTSTRAP (rnon CTRPE)
1701 : 000400 TCBWDC = }o2s6 OUNT rok'§HER§£cononRY BOOTSTRAP
i;gg : 000000 TCBEND = 0 HHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK)
1704 ounp (TO DECTAPE) PARAMETE
1705 ; 070000 TCOMOC = }oa WORD COUNT FOR THE CORE DUMP TO DEC™APE
{;89 : 600001 TCDEND = :WHICH END OF THE DECTAPL ‘0 = FRONT; ! = BACK)
1708 . GENERAL (BOOTSTRAP nuoogunp DECTRPE PARAMETER
};?3 . 000024 TCRTRY = }p20 :NUMBER OF RETRIES IN CRSE OF ERROR
1711 004074 012700 ;173074 012700 TCBOOT: MOV #<TCBEND*TCREV) ! TCRERD! TCGO,R0  ;SET UP DATA-TRANSFER COMMAND
1712 004076 00000S ;173076 00000S
1713 004100 012702 ;173100 012702 MOV #-TCBWDC, R2 :SET WORD COUNT TO 256 (512 BYTES)
f;ig ooqiue 11é7 ;igaiua 173;8g MOV #<<1-TCBEND> #TCREV> ! TCRNUM! TCGO, R3 :GET UP POSITION COMMAND
; ¢<1-TCBZ ;
1716 Godite oodody i1t B4%033
1717 004110 000301 ;173110 000301 SWaB Rl :BRING UNIT NUMBER INTO THE LEFT BYTE
1718 00M112 gggxoa 1173112 103 BIS R1,R3 :PUT UNIT NUMBER INTO POSITIONING COMMAND
1719 004114 100 ;173114 050100 BIS R1'RO PUT UNIT NUMBER INTO DATA-TRANSFER COMMAND
1720 004116 012701 :173116 012701 TCSTRT: MOV sTCWC,RI 'Ri NOW POINTS TO TCI1 WORD COUNT REGISTER
175 D158 4103k (173180 AT tcoop: mov  aTCRTRY,sP . INITIALIZE RETRY COUNT IN SP
1723 004124 000024 ;173155 guooeu ’
{;au uoq{as 00S705 ;{?3{25 005705 TCBGIN. Tg} gsnser s TEST ;x?gerxnxrg §§¥RY;E$5$” 1S ENABLED
U8 BB RIS MR B BT el 0T Y
1728 oouxgg 688338 5173132 688885 TCHALT: HALT TRY COUNT IS E xagﬁs N8 FOR oscrnps OPERATION
1729 004140 000770 ;1723140 770 BR TCLOOP ENS§° “CONTINUE™, SC TRY RGAIN
1730 004142 000005 ;173142 TCRSET: RESET srop YTHING IN PROGRESS, FOR NEXT TRY
1731 004144 010391 ;173194 0103941 MOV R3,-(R1) :INITIATE DECTROE POSIONING OPERATION
1732 0044 005711 ;173146 005711 TCWRIT: TST (R) : TEST FOR AN “ERRON®
1733 004150 100376 ;173150 109376 BPL TCWARIT :LOOP UNTIL AN “ERROR" IS DETECTED
1734 004152 005721 ;173152 005721 15T (R1)+ MAKE R1 POINT TO THE WORD COUNT REGISTER
1735 004154 005761 :1731S54 005761 157 -4(R1) : 1S THE ERROR “ENDZONE™?
173 004156 177774 ‘173123 177774
1737 004160 100362 ;173160 100362 BPL TCBGIN :IF NOT, BRANCH BACK T TRY AGAIN
1738 0041be 010211 ;173162 010211 MOV R2, (R} 'SET UP'WORD COUNT FOR DATR-TRANSFER
1739 883154 010041 173164 010041 MOV RO’ -(R1} :INITIATE THE DATA-TRANSFER OPERATION
1740 166 106711 :173166 105711 TCOONE: 1STB  (RD) : TEST FOR “DONE™
1741 004170 100376 ;173170 100376 BPL TCDONE :LOOP UNTIL THE “DONE™ BIT SETS
1742 004172 005721 ;173172 Q05721 TST (R1)+ :WAS AN “ERROR" DETECTED?
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78

1 5 e

1% :1

e DOGIE LIPS Dot cotoo: e By
1750 8312 :l%lg M ?gs*roﬁ: HALT

178;  00%21N 173214 BR TCSTOP

BO4

TRPE MO
“NORMAL ném' OPERRTION?
; IF NOT, GO STOP

ggtf 10 POP-11 LOCATION
CES *EC . JON OF A “NON-RERD™ OPERAT]ION

:80 THA SS “CONTINUE™ WON'T GO RANYIHERE

iR R IBR BR v ngﬂ" et R1PPOT TOCTHE CoMPRrd RICISTER
% ‘ : %% ‘ e TRERD! TCC0, R0 | Su?rv%ﬁ Re
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MACYL1l 27(663)
ROM CONTENTS TRBLES

; BM873-YD
:BM873-YD.P1!

010037
000040
000402
173000

%5

010700 ;

?,

1

e

0072l |

ggEBEEEEE’gS‘gE
= p - N=2
RERCRERNFITS

;173216
;173220
: 173222

; 173224
+ 173226

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)

CO4

2-MAY-77 11:46 PRGE 40

DECTAPE BOOTSTRAP AND DUMP ROUTINES

010037

i

173000

:

5

;

¥

i

00S00S
o072l

O0OQOQ0O
[— a f—
Rey==
L0 LW
— LU~

00000
[
[ Ay Yy W

i
St

TCOUMP: MOV RO, J8ROTOR?
BR TCCONT
.WORD  ROMORG,PR?
TCCONT: MOV PC RO
8Rr RELSA

MACYL1l 27(657)

18-DEC-74 11:59 PAGE S

;SAVE RO IN POP-11 MEMORY LOCATION 4O
; BRANCH RROUND REQUIRED INTERRUPT VECTOR

RO_FOR A SLHQOUTIPE RETURN RDORESS

; USE
60 TO THE ~REGISTER

SAVING™ SUBROUTIMNE

MOV mcocmncasw-fcmn-rcco RO ;SET UP (WRITE) TRANSFER COMMAND

MOV 8-TCOWOC, R2

MOV 8¢<1-TCOEND> #TCREV> ! TCRNUM! TCGO,R3

CLR RS
BR TCSTRT

; THE FOLLOWING

; SET WORD-COUNT TO 28K WCRDS
;SET UP 20SITION CCMMAND

:CLEAR “INDEFINITE RETRY™ BIT
:BRANCH INTO DECTAPE POUTINE

Vionésqgsgg TO SAVE THE POP-11 GEMNERAL REGISTERS

! IN POP-I1 MEMORY LOCA!I

; THE CALLING SEQUENCE 1S RS FOLLOKS: MOV RO.JROTOR?

: RE TURN r:RERésm
REGSAV: MOV  Rl,JSROTOR7+2  ;SAVE R1 IN MEMOTY LOCATION 42

MOV SROTOR7+4 Rl
MoV R2, (R1)+

MOV R3,(R1)+
MOV RY, (R1)+
MOV RS, (R1)+
MOV SP, (R]1)+
MOV RO, (R1)+
IMP 2(R0)

R2 IN MEMORY LOCRTION 44
m }H MORY LOCATION 46
MORY LOCATION SO

: SAVE RS IN MEMORY LOCATION
SR&E gg iN MEMORY LOCATION
; SA N_MEMORY LOCR;%UO?I

S
Sy
S6
RETURN TO THE CALLING NE

:R1 NOW POINTS TO MEMORY LOCATION 44

— — 4
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DZBMD.P11 ROM CONTENTS TRBLES
. BMg73- - KLIQ (POP-1D) TSTRAP ROM VERSION 2(17) MACYll 27(857) 18-DEC-74 11:59 PRCE &

2% 573-38.911 mﬁ/gpm aocﬂsrs& %om% 3oum£2"

1800

1801 ; 176700 RPCSI = 176700 ; ;s OF RH11/RPON CONTROL 8 STATUS REGISTER 1

1802 : 000002 RPWC = 2 ;(}?& T0 RH11/RPOM WORD COUNT REGISTER

1803 ; 000006 RPDA = 6 OFFSET TO RH11/RPOM TRACK 8 SECTOR RODRESS REGISTER

1804 : 000010 RPCS2 = 10 OFFSET TO RH1L mog a STAT 857:}: 2

1805 : 000012 PPOS = 12 (OFFSET TO RML1 IVE STATUS REGIS

1806 : 000032 RPOF = 32 tOFFSET TO RM11 FSET REGISTER (CONTRINING FMT22)

f% ; 000034 RPOC = M 'OFFSET TO RH11/RPOM DESIRED CYLIMDER REGISTER

1809 . 040000 RPTRE = BITIY ;*TRANSFER ERROR™ BIT ;gﬂapcsx

1810 : 020000 RPMCPE = BITI3 ;= CONTROL BUS PRRITY ERROR™ BIT IN RPCS!

1811 : 004000 RPOVA = BITIl ;"DRIVE nvnn.nafs- BIT IN RPCSI

1812 ; 100000 RPATR = BITIS :“ATTENTION RCTIVE™ BIT IN RPDS

1813 : ON0000 RPERR = BITIN :=COMPOSITE ERROR™ BIT IN RPDS

}gig : 010000 RPFMT = BITi2 ;=FMT22* (16-BIT WORDS) BIT IN RPOF

1816 ; 000021 RPPRST = 21 :READ-IN PRESET

1817 : 000061 RPWRIT = b1 ‘WRITE DATA

{gig : 000071 RPRERD = 71 :RERD DATA

1) : 000900 RPBDC - Oooce oD LT PR THE S COMDARY BO0TStRAP FROM THE RPOR.

1822 : 000626 RPBCYL = 0406 Eeoo:?s(f%‘ CYL INDE ruesg

1823 : 000000 RPBTRK = 0 :BOOTSTRAP TRACK NUMBER

i@ . 000000 RPBSCT = 0 :BOOTSTRAP SECTOR NUMBER

1826 . 000000 RPOFMT = 0 :DUMP FORMAT (0 = 18-BIT WORDS: 2 = 16-BIT WORDS)

1827 : 070000 RPOWDC = 1028672 ;w OUNT F N%Egons ouMP 10 THE RPOM

1828 : 000631 RPOCYL = 0409 YL INDE

1829 . THE FOLLOWING TWO ASSIGMNMENTS PUT THE OUMP AT THE VERY END OF THE CYLINDER

1830 . 000015 RPDTRK = }D18- < CRPOWDC-1> 7 < < tD20+RPOFMT> #¢02S6>> :DUMP TRACK NUMBER

igaaé ; 000010 RPOSCT = $019+RPDFMT-< ¢ <RPDWDC-1> /0256 > - (< tD18-RPDTRK)> # 1D20+RPOFMT> )

e

1835 004304 111704 ;173308 111704 BUTON2: MOVB  (PC),R R4 = S INDICATES THAT BUTTON 82 WAS PRESSED

1836 004306 005005 :173306 00S00S CLR RS ' CLEAR "LOGICAL SWITCH REGISTER™

{g 004310 005001 173310 005001 CLR R1 :GET UNIT NUMBER TO ZERO

1839 004312 012700 ;173312 012700 RPBOOT: MOV 8<RPREAD*400> ! <RPBSCT#10> ,RO

1840 DO4314 034400 ;173314 (034400

1841 0O0v31e 012702 ;173316 012702 MOV 8-RPBWOC , R2

1842 004320 177400 ;173320 177400

1843 004322 012703 173322 012703 MOV #CRPBFMT#40000> ! <RPBTRK#2000> 'RPBCYL ,R3

BB DS B s 0yt 1€ g1 ress 1o

1846 004330 g?gmz :1733 8?3}01 RPSTRT: MOV sRPCS1,R1 :SET RI TWHE LOMEST ROCRESS USED BY THE RM1l

1847 004332 176700 :173332 176700
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LZBMD.P11 ROM CONTENTS TRBLES
1846 : 3-YD - KL10 (PDP-I*) S% uonooa@rarm VERSION 2(17) MACYLl 27(6S?) 18-DEC-74 11:59 PAGE 7
iggg :BMB73-YD.P11  RH11/RPOM BOOTSTRAP AND OUTINE
iasx 0043 nnunos1 . };3334 cmoos1 RPLOOP: Rsser %0, <P ;asg; IN cn:;:e of Rgrn;m o
1825 iRs Bk :173%% BR T FROLATE YT NY ROt
1854 OON3N2 177770 ;173342 177770
1855 8:3« 1 ;ggo'z 868355 MOV SP,RPCS2(R1) TELL THE RM11 THE UNIT NUMBER
1856 J46 10 ;1 i
1857 0OM3S0 032711 ;173360 032711 BIT 8RPDVA, (R]) sTRY TO SEIZE THIS RPOY UNIT
1659 OVRY (oI7er L1734 001767 BEQ  RPLOOP BRANCH IF M HAVEN'T SEIZED 17
1860 glﬁ gf 1 5175% 8%721 MOV aabmsr,(mn :D0 A "aénofn SET= FUNCTION
1861 004360 000021 ;173360 00002l
1862 004362 010306 ;173362 010306 MOV R3,SP -GET THE CYLINCER NUMBER INTO SP
1863 004364 042706 ;173364 0M42706 BIC 2t1777,5pP : 1SOLATE THE CYLINDER NUMBER
1864 00M36 176000 ;173366 176000
1865 004370 010661 :173370 010661 MOV SP,RPDC-2(R1)  ;TELL THE RPOM THE CYLINDER NUMBER
1866 004372 00003 ;173372 000032
1867 004374 010306 ;173374 010306 MOV R3,SP GET THE FORMAT BIT AND TRACK NUMBER INTO SP
1868 004376 100003 ;173376 100003 BPL RPEONT 'BRANCH IF 20 SECTOR (18-BIT WORDS) FORMAT
1869 OO4400 012761 ;172400 012761 MOV SRPFMT RPOF~-2(R1} ;ESTRBLISH 22 SECTOR (16-BIT WORDS) FORMAT
1870 004402 010000 ;1734G2 010000
1871 OO440N 000030 ;17304 000030
1872 004406 006206 ;173406 006206 RPCONT: ASR SP ‘RIGHT ALIGN THE TRACK
1873 004410 006206 ;173410 006206 ASR Sp : NUMBER IN THE LEFT BYTE
1874 Q04412 105006 ;173412 105006 CLRB  SP :CLEAR THE RIGHT BYTE
1875 OO44I4 150006 ;173414 150006 BISB  RO,SP :PUT THE SECTOR NUMBER INTO THE RIGHT BYTE
1876 00441~ 106006 ;173416 106006 RORB  SP RIGHT ALIGN THE
1877 004420 1&% - 173420 1&5% RSRE  SP : SECTOR NUMBER IN _
1878 00W422 | (17M22 | RSRB  SP : __ THE RIGHT BYTE
{% wmea 010661 ;{@2& 010661 MOV SP,RPDR-2(R1)  ;TELL THE RH11 THE TRACK AND SECTOR NUMBERS
1881 00w 16211 1 % 16211 MOV R2, (R1} :TELL THE RH11 THE WORD COUNT
1882 00%432 010006 ;173432 010006 MOV RO, SP :GET THE FUNCTION CODE INTQO SP
1883 O0OM434 105006 ; 17MM 105006 CLRB  SP :CLERR THE RIGHT BYTE
1884 004436 000306 :17M3% 000306 SWAB  SP :RIGHT ALIGN THE FUNCTION CODE
1885  DOMY40 om;wx ;1% 0339‘” MOV SP. -(R]) 'TELL THE RPO4 THE FUNCTION CODE
1806 002 105711 :1 105711 RPDONE: TSTB (R :TEST FOR RH1l “READY™
1887 DON444 100376 ;17344  [00376 BPL RPOONE !LOOP, WRITING FOR RM;1 “RERDY"
1888 OO4446 032711 : 1734 (032711 BIT sRPTRE 'RPMCPE, (R]) ; TEST FOR RH11 ERROR BITS
1090 oote ok 1730 O BNE  RPLO IF ERROR. BRANCH BACK FOR RETRY
189. OOM45M &)«em 517§54 832%’ BIT anpa?z:npsm,RPDS(nn TEST FOR RPON ERROR BITS
1892 0OMMSE 140000 ;173456 140000
1893 004460 000012 : 17360 000012
1894 00M462 001324 ;1762 00132M BNE RPLOOP . IF ERROR, BRANCH BACK FOR RETRY
1895 004464 022706 ;17464 022706 CMP SRPRERD, SP 'WAS THE PUNCTION A “NORMAL RERD™?
1896 004466 00007] ;17346 00007
1897 004470 001250 ;173470 001 BNE TCSTOP . IF NOT, BRANCH TO A HALT INSTRUCTION
1898 00472 (022737 173472 022737 CMP 8000240, 380 ' WRS “000240" REARD INTO LOCATION ZERO”
1899 Q04474 DOC240 ;173474 000240
1300 004476 000000 : 173476
1901 004500 001643 ;173500 001643 BEG GGTO0 . IF S0, BRANCH TO LOCATION ZERO
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DZBMD.F11 ROM CONTENTS TRBLES
1902 004502 000000 ;173502 (000000 HALT :»000240" WAS NOT READ INTO LOCATION ZERO
1303 004504 0006H P 173504 000641 BR GOTOO :BRANCH TO LOCATION ZERO
1
13 oousoe 010037 :173506 010037 RPDUMP: MOV RO, 38ROTOR? :SAVE RO IN PDP-11 MEMORY LOCATION ~ROTOR?™
1907 004510 000040 ;173510 0O0C40
1908 004512 010700 ;173512 010700 MOV  PC,RO :USE RO FOR A SUBROUTINE RETURN ACDRESS
1909 004514 000657 ;173514 000657 BR REQSAV GO TO THE "REGISTER SAVING™ SUBROUTINE
1910 0OM516 012700 ;173516 012700 MOV #<RPWRIT#400) ! <R¢oscmo> RO
191] ' g30500
1912 1 31 1¢ MOV #-RPDWDC, R2
1913 11 1173624 110000
1914 QO4See 012703 ;173526 012703 MOV $<RPDFMT#40000> ! <RPDTRK*2000> ' RPOCYL ,R3
191S 004530 032631 ;173530 032631
1916 0432 000676 ;173532 000676 BR RPSTRT
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DZBMD. P11 ROM CONTENTS TABLES
B30, P11

: 179400 OTEBARS=174400
DTESI1Z2=000040
DTEMAX=Y4

Vel¥o)

[y,
000

:

000000 DLYCNT=00
000002 DEXWD3I=0¢C
00000 DEXWD2=04
000006 XD 1=06
T o
00015 ThroRe=1s
000016 }8}IBC=1&
00053 701 7Rp=53
T0100T=24
T011DT=26

e Ws We @A WO W WL WL WS

; 000030 DIRG1=30
; D1RGE=32
STRTUS=34
DIRG3=36

000774 DTEIV1=774
DTEIV2=770
000764 8TEIV3=7BH
000760 DTEIVY4=z7860

S
<1e1e)
J

INT11=BITIS

; 100000 =
020000 Yo118M

R R R R R R L S L E 2 E L R R R E R R R R SRR

OO
NN
— OO0

orEsOoeTEe  heaTeteR Ao

—— - - - - -~

GOY

11:4% PARGE 44

TSTRAP ROM VERSION 2(17)  MARCY1l 27(657) 18-DEC-7Y4

IT DEFINITIONS

PAGE B

:BASE OF (F%RST) DTE VICE Rgcésten BLOCK
:SPACING BETWEEN CONSECUTIVE DTE20'S
‘MAXIMUM NUMBER OF DTE20’'S ON ONE PDP-1!
:OFFSETS FROM THE BRSE OF THE DTE20 DEVICE REGISTER BLOCK
70 SPECIFIC 10/11 INTERFACE RAM LOCATIONS AND REGISTERS.
THE FIRST 53 R58§§T£Rs ARE NOT INITIRLIgngEY “INIT™ (BECAUSE THEY ARE IN RAMS
;DELARY € ( SS XXXX00)
:DEPOSIT OR EXAMINE WORD 3 (RODRESS XXXX02)
:DEPOSIT OR EXAMINE WORD 2 (RDORESS YOOXX04)
-DEPOSIT OR EXAMINE WORD | (RDCRESS 006 )
- 10 nooassg sgnn é ng SE§ Enoonzss xxxx{g;
;*810 Y E coug? (ESSEESE 00 14)
;;gié BYTEICOUNT y s éﬂDORESS xxxxxs;
7011 58511 =E:32Y 2882%55 (SBSSEEE xxxx%é)
: 7010 POP11 DATA WORD (RDORESS YOOXX24)
7011 PDOP11 DATA WORD (RDORESS XXXX26)
THE LAST 4 REGISTERS ARE INITIALIZED BY “INIT™ (BECAUSE THEY ARE IN FLIP-FLOPS
-DIAGNOSTIC WORD 1 (RDORESS XXXX30)
-DIAGNOSTIC WORD 2 (RDDRESS XXXX32)
10711 INTERFACE STATUS WORD (RDDRESS XXXX34)
:DIAGNOSTIC WORD 3 (RODRESS XXXX36)

THE FOLLOWING ARE THE RDDRESSES OF THE DTE20 INTERRUPT VECTORS

: INTERRUPT VECTOR FOR DTE20 81
: INTERRUPT VECTOR FOR DTE2Q 2
: [NTERRUPT VECTOR FOR DIESQ #3
! INTERRUPT VECTOR FOR DTESD #4

BIT ASSIGNMENTS FOR VARIOUS DTE20 REGISTERS USED BY THWIS ROM COOE

;BIT RSSIGNMENTS FOR T010BC
;SET DONE AND INTERRUPT BOTH 10 AND Il
;BIT ASSIGNMENTS FOR TO11BC

;SET DONE AND INTERRUPT BOTH 10 AND 11l
:STOP ON NULL (ZERO) CHARRACTER
:BYTE SIZE FOR TO-11 BYTE TRANSFERS
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- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYll 27(657)

DTE20 DEVICE REGISTER AND BIT DEFINITIONS

;BIT RSSIGNMENTS FOR DIRGZ (WRITE)
; PERFORM’ DIAGNCSTIC CLEAR

BIT sxmms FOR DIRG3 (RERD)
.DATO UNYBUS PRRITY ERROR

:DATO UNIBUS chcxvs ERROR

'NPR UNIBUS PARITY ERROR

;BIT RSSIGNMENTS FOR DIRG3 (WRITE)

DRESET=BITH

CDO=BITY ; CLERR DUPE AND DLRE ERROR FLRGS
CNUPE=BIT] i CLERR _NUPE ERROR FLAG
T0108M=B1T0 :BYTE SIZE FOR TO-IO BYTE TRANSFER
;BIT RSSIGNMENTS FOR STRTUS (WRITE)

DONIQS=BITIS ;SET TO#D DONE
DON1OC=BITIM :CLEAR T010 DOME
ERR10S=BIT13 ;SET TO10 ERROR
ERRIOC=BIT!@ :CLEAR 7010 ERROR
INT115=8ITI1 RING THE PDP-11'S DOORBELL (INTERRUPTS THE -11)
INT11C=BIT10 :STOP RINGING THE PDP-11'S DOORBELL
PERCLR=BITY +CLEAR -11 MEMORY PARITY ERROR
INT105=8]78 ;RING THE PDP-10’S DOORBELL (INTERRUPTS THE -10)

116=8177 ;SET TO0l1 DONE

11C=8176 CLEM TO11 DONE
INTRON=BITS NRBLE DTE20 INTERRUPTS TO THE -1!

-'-BIN CLE PARITY ERROR™
NTROF=BIT73 E POP-11 INTERUPTS
EBUSPS=81T2 :SET “EBUS PARITY ERROR"
ERR11S=8IT1 :SET 1011 ERROR
ERR11C=BITO :CLEAR TO1! ERROR
;BIT RSSIGNMENTS FOR STRTUS (RERD)

TO100N=BIT1S ; TO10 DONE
TO10ER=BIT13 :T0 10 ERROR (NPR TIMEQUT OR BUS ERROR:

1S0=B8]T12 RQH WORD READ IS ALL ZEROS
101108=81T11 ;1 = THE PDPIL'S OOORBELL IS RINGING
OXWRD1=B1IT10 DEPOSIT OR EXRMINE WORD ONE
MPEL1=BIT9 :PARITY ERROR WITHIN POP-11 MEMORY
101008=8118 ;l = THE POP-10'S DOORBELL IS RINGING
TO1 10N=BIT? TO1l DONE
EBSEL=BITE iE Bt.FFER SELECT
NULSTP=B]TS NULL STOP
BPARER=B]TY :EBUS PARITY ERROR
RSTRCT=BIT3 :THIS POP-11 IS “RESTRICTED"
DEXDON=B]T2 ;DEPOSIT OR EXRMINE DONE
TCl1ER=BIT! ;70 11 ERROR (NPR TIMEQUT OR BUS ERROR)
INTSON=BITQ ;OTE2O INTERRUPTS (TO THE -11) ARE ENRBLED

18-DEC-74

11:59 PRGE 9
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- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) _ MACY1l 27(857) 1B-DEC-74 11:59
PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE POP-11

THE FOLLOWING IS THE PROCEDURE WHICH THE KL10Q EXECUTES IN OROER
TO DUMP AND/OR BOOTSTRAP THE POP-11 THROUGH THE DTEZ2O:

I.

CLERR THE DTE20 AND INITIATE A _BMB73 BUTTON 84 BOOTSTRAP OPERATION
- CONO [SR1IB!CLIIPT!CLTOLL!CLTOLIO!PILDEN]

2. WRIT TO SEE PDP-11 POMWER FRIL (AC LOW = TRUE) -  CONI [DERDLIL] =

3. WAIT TO SEE POP-1]1 POWER RECOVER (RC LOW = FALSE) - CONI [DEROLI} = O

Y. WAIT AT LERST ANOTHER 150 MILLISECONDS AND THEN CLERR THE RELOARD -11 BUTTON
- CONO [CR11B)

S. SET BYTE COUNTER TO R SPECIAL CODE (1365 OCTAL) - DRTRO [1365]

6. RING PDP-11'S DOORBELL - CONO(TOL1DB]

7. WAIT UNTIL “-10 RINGING -11’S DOORBELL" IS _TURNED OFF BY THE -1l

10.

11.
12.

13.
LR
1S.

16.

(I.E. UNTIL CONI[TO11D8] BECOMES ZERO).

. ENRBLE THE DTE2C TO USE PI 0 INTERRUPTS

(I.E. SET CONO[PILDEN!PICENB]).
SET UP THE TO-10 BYTE POINTER (IN THE EPT) FOR THE FIRST 3.5K.

SET UP THE BYTE COUNTER FOR THE FIRST 3.5K, INOICATING
“INTERRUPT -10 ONLY® - DATRO [1000}

WRIT FOR ~TO-10 DONE™ OR “T0-10 ERROR™ - CONI (TOIOON!TOIOER]

NOTE WHETHER THERE WARS AN ERROR (CONI (TOIOER]) AND THEN TURN OFF
TOI0ON AND TOL0ER - CONO [CLTO10]). IF ERRO®, GO TO STEP 17.

IF END OF 28K, GO TO STEP 17.

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

SET UP THE BYTE COUNTER FOR THE NEXT 3.5K INDICATING
“INTERRUPT -10 ONLY“ (DATAO [1000)), UNLESS THIS IS THE
LAST 3.5K (OF 2 IN WHICH CASE INDICATE “INTERRUPT
aoru pnocessons* (0arno (T01018'10001).

GO TO STEP 11.

PAGE 1
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ROM CONTENTS TRBLES

,%;g:w - ;R&é PDP 11 E WQ%SE%S?S&SV%%% (17) msoéx e7(e57) 18-DEC-74 11:59 PAGE |

7. ST g 100 SIE EORIER NI T 08 R QRIS
92 ib{ BIT %TT 40 (R -11 N& RUCTION) .
18. RING THE POP-11'S DOORBELL - CONO (TO11DBI

19. WARIT FOR EITHER TOL108 TO GO OFF (CONI(TO1108) = Q),
OR TO1008 TO COME ON (CONI(TOIOOB} = 1).

20. IF NO ERROR WRS NOTED IN STEP 12, TOl1DB SHOULD GO OFF
(TO1008 COMING ON INCICATES A MARSSIVE SCREWUP).
IF AN ERROR WAS NOTED IN STEP 12, TO1108 GOING OFF INDICATES
THAT THE ERROR WAS “NON-FATAL™ (NON-EX-MEM OR -11 MEMORY
PARITY) AND THE -11 IS mocesomc. TO10DB COMING ON INDICATES
THAT THE ERROR WAS “FATAL™ AND THE -11 IS HALTED AT LOCATION 173714

IN THIS LRTTER CRSE THE -10 MUST RESTRRT FROM STEP 1.

21. IF TO11DB WENT OFF, WAIT FOR "TO-11 DONE™ OR "TO-11 ERROR"
=" " CONI (TO11ON'TO11ER]

22. NOTE WHETHER THERE WARS AN ERROR - CONI (TOllER]

23. TURN OFF TCL1DN AND TOI1LER AND RING THE POP-11'S DOORBELL
- CONO [TO110B!CLTOI1)

24. WAIT FOR EITHER TO11DB TO GO OFF (CONI(TOll DB] = 0),
OR TOl00B TO COME ON (CONI(TCIOOB]) = 1)

25. TO1108 GOING OFF INDICATES THAT THE POP-11 FOUND NO ERRORS
AND IS TRANSFERRING CONTROL TO THE CODE WHICH KRS JUST
RECEIVED FROM THE -10. IN THIS CRSE THE -10 SHOULD START
FOLLOWING THE PROTOCOL OF THIS COOE.

26. TO10DB COMING ON INDICATES THAT THE PDP-11 HARS FOUND AN
ERROR (OR THAT THE FIRST WORD TRANSMITTED WASN'T THE
BIT PATTERN 000240). AND THE POP-11 IS HQLTED AT LOCATION 17376E.
IN THIS CASE THE -10 MUST RESTART FROM STEP 1



-— - - - - ——— — - — e ———— — — -—

KO4

MAINDEC-11-DZBMD-J MACY1l 27(6b3) 2-MAY-77 11:4% PAGE 48
DZBMD.P11 ROM CONTENTS TRBLES
1 - BMB73- - K\ 10 (PDP-11) TSTRAP ROM 10N Y1] 27(b57) 1B-DEC-74 11:59 PAGE 1
gig’é BRI pir BRG0P hoS TR HREC IREYIATRD B0 Tre FOR-ID {timbucH DTERD)
2129
2130 ; 000130 DTECOR = 130 RESS INT 1 TE20 REGS.
42 mmmR: RO R0 10 eGs.
21§ ’ ES{?ER HER% HEN 9?0 8?%0 P%sgi oaunon 84 (BOOTSTRAP INITIRTED
1 Y
1 w m :17 10037 BUTONY: hov So a"ﬁo TOR? 5899‘ Ro"sn ngcll MEMORY LOCATION “ROTOR7™
2137 004540 010700 '1;35 00 0708 MOV PC.RO 8 PSR 3‘1’2“237&3 RE TURN %m?
1 - 173540 0!
1 4o 44 ;173642 4y GSAv §[T THE “RE VING SUBR
1% s B i 20250e Er Re Rs o
2140 004546 012501 ;173%4 01250 MOV (RS)+,Rl ,snvs Locsmon 0 IN Rl
2141 004550 012503 ;173650 012503 MOV (RS)+,R3 SAVE LOCATION 2 IN R3
2142 004552 012504 ;173652 812504 MOV (RS)+ RY ;SAVE LOCATION 4 IN RY
2143 004554 011500 ;173554 011500 MOV (RS), R0 SAVE LOCATION & IN RO
gi:g 004556 012715 ,{73555 012715 MOV 8PR7 . (RS) :SET UP PRIORITY FOR NON-EX-MEM TRAP
2146 M M i1 ST -(RS) -SET RS =
2147 004SE4 012702 ;173564 012702 10S: MOV 80TEBRS-DTESIZ,R2
2148 004566 174M0 ;1 67*4340
2149 00M570 010715 ;1735 10715 MOV PC, (RS) . STORE ADORESS FOR non EX-MEM TRAP
2150 004572 010506 ;173572 010506 MOV RS ' SP :SET STRCK POINTER =
2151 004574 % 173574 702 11S: ADD sDtESIZ, R2 :R2 POINTS TO THE rch DTE20
2152 004576 - 173576
Sis"‘f’. 004602 foom gawe 1%77% 5318 Rgs START LOOKING FROM THE BEGIMY 1 AGAIN
2155 004604 032% 17 %SB&' BIT 8701108, smrusmé) 1S THIS -10 RINGING THE -11'S DOORBELL?
2156 00460 00 17
2157 004610 0000M ;173610 000034
2158 004612 001770 ;173612 001770 BEQ 118 :1F IT IS NOT, GO LOOK FOR ANOTHER -10
2159 0OO4614 026217 ;173614 026217 CMP TO10BC(R2), (PC) :CHECK FOR R LODE (1365) FROM THE PDP-10
2.60 004616 000014 ;173616 000014
2161 . INDICATING THAT IT WANTS TO BOOTSTRAP THE -1l
2162 004620 001365 ;173620 001365 BNE 118
2163 . NOTE THAT RT THIS POINT R2 CONTAINS THE RDDRESS OF THE oevxcs REGISTER
SIEC DOvE22 005725 (17322 DOS725 jgr  BLOCK FOR THIS DTESD, JHAT RS = 4, AND THAT P =
' +
ol6b 004624 010015 173624 010015 MOV RO, (RS) 3557835 THE CONTENTS OF LOCATION b
2167 004626 010445 :173626 010445 MOV RY. -(RS) ‘RESTORE THE CONTENTS OF LOCATION Y4
2168 004630 010345 ;173630 010345 MOV R3)-(RS) :RESTORE THE CONTENTS OF LOCATION 2
2169 004632 010145 ;173632 010145 MOV Rl.-(RS) RESTORE THE CONTENTS OF LOCRTION 0
2170 NOTE: AT THIS TIME RS = 0. THIS FACT WILL BE USED LATER.
2171 004634 012700 ;173634 012700 MoV sDTECOR, RO ‘RO = CORE RDDRESS FOR sronmc DTE2D REGISTERS
217¢ 00463% 000130 ;17363% 00010
2173 00440 010208 ;173640 010204 MOV R2, R4
2174 00642 012420 ;173642 012420 78: MOV (R4)+ (RO)+ .GAVE THE NEXT DTE20 REGISTER IN CORE
2175 DO4e¥4 022700 ;173644 022700 CMP 8<DTEREG#2>+DTECOR, RO  ;HAVE WE FINISHED YET?
2176 004646 000160 ;173646 000160
2177 004650 101374 :173650 101374 BHI 7$ :LOOP UNTIL WE HAVE FINISHED
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BE e BTN o -

010201 ;173652 010201

217
1e7el ;17 12721

000100 ;173662 000100

00S012 ;173664 00SO12
00506e ;173666 005062
000020 ;173670 000020
032711 :173%72 032711
004000 ;17374 004000
001775 ;173676 001775
032762 ;173700 032762
000026 ;173702 000026
000036 ;173704 000036
001403 ;173706 801403
012711 ;173710 012711
000400 ;{;%;is 000400

12762 ;173716 8?2922
000100 ;173720 000100
000032 ;173722 000032
005062 ;173724 005062
000022 ;173706 000022

012768 177710 0lg760

5
=
2%

:

Nt =)
K8
=

3
S =
BERE

%
.

:
§

8
3
E?q
8
8

TREEE
ek

; 173766
012762 ;173770 012762
000100 ;173772 000100
000032 ;173774 000032
END. YD:

000115 ;173776 000115
: 000001

bS:

38:

18:

yS:

cs:
12$:
9s:

.END

11)
B

TSTRAP ROM VERSION 2(17) Yl] 27(657) 18-DEC-7Y 1.:59 PAGE 1
08?&%%”13??127;0 BY THE 03—10 (moucnng?séﬁ)
MOV R2,RI :R1 = DTE20 DEVICE REGISTER BLOCK
RDD s0}AG2,R1
MOV SORESET, (R1)+ :D0 A "DIAGNOSTIC CLERR™ OF THE DTE20,

: THE ABOVE OPERATION 1S NECESSARY TO CLEAR THE “BYTE COUNT LORDED™ FLRAG

(LR
CLR

BIT
BEQ
BIT
BEQ
MOV

HALT
MOV

; MEM

: TENER
LR

MOV

BIT

BEQ
BITB

BEQ
BPL
CMP

BEQ
MOV

HALT

: 1S ON,

fov

JMP

AND SIP(M.{MOUSLY TO TURN OFF “-10 RINGING -11’S DOORBELL"™.

R2 SET DTE20 FOR NO DELAY
TOLORD(R2) :START WRITING -11 MEMORY INTO THE -10.

8701108, (R1) ;HAS THE -10 RUNG THE -11’'S DOORBELL?

S :LOOP UNTIL IT HRS.
$DUPE ! DURE ! NUPE , DIRG3(R2) s*FRTAL™ ERROR”
BRANCH IF NO “FATAL™ ERROR
IGNAL “FATAL™ ERROR TO THE PDP-10

BS ;
#T01008B, (R1) ;S

HALT DUE TO “FATAL™ ERROR
8DRESET, DIRG2 (R2) RESET N‘T‘ER EOSSIBLE POP-11

Y _PARITY ER NON-EX-MEM ERROR, AND ALSO TURN OFF
RINGING -EIBQRD%RBQELE

TO11RD(R2) ;STRRT.IN’UTTING AT LOCATION O
SINT10!<«-DTEWDC>87777>,T011BC(R2) ;READ IN 256 WORDS

8701108, (R1) ;HAS THE -10 RUNG THE -11’S DOORBELL?

18 -LOOP UNTIL IT MAS.
8TOL1DN! TO11ER, (R1) 1S THE TRANSMISSION FINISHED?
4§ :LOOP UNTIL IT IS FINJSHED

c§ :IF =TOLIDN" ISN'T ON, “TO11ER* MUST BE ON
8000240, (RS) :CHECK FOR BIT PATTERN IN LOCATION ZERC

99 ;UNLESS THERE IS R "NOP” IT IS AN ERROR
#701008, (R1) ;SIGNRL THE -10 THAT THERE WAS AN ERROR

: THIS ERROR HALT IS BECAUSE EITHER “TOllER"

OR BECAUSE THE BIT PATTERN REAC INTO LOCATION ZERO WASN'T ~000240".
sORESET,DIRG2(R2) ;SIGNAL THE -10 THAT EVERYTHING IS 0K

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

17 IR R el 1 e

;BMB73F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

-— - - -

MOY

2-MAY-77 1l:46 PAGE SO

MACYL1l 27(657)

’ : TITLE PAGE
- KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

WL WEWI GO WS WO WL GIWECE WS L WG W W

BMB73F

COPYRIGHT (C) 1875 DIGITAL EQUIPMENT CORPORRTION
ALL RIGHTS RESERVED

THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BM873-YF BORRD

MODULE : BM873F

DARTE: 17-JUN-75S

RUTHOR: TOM PORCHER
; .ENRBLE RBS,RAMA
: 177776 PS=177776 : PROCESSOR STATUS REGISTER
; 177570 SWR=177570 FR'ONT PANEL SWITCH REGISTER
; 000000 PRO=0#40 PRIORITY LEVEL O
; 000040 PRI1=1#40 PRIORITY LEVEL |
; 000100 PRS=2#40 PRIMITY LEVEL 2
: PR3=3%4 }% TY LE;’E L3
; PRY=M#Y4 TY LEVEL 4
; 000240 PRS=5%40 PRIORITY LEVEL S
; 000300 PR6=6*40 PRIORI Y LEVEL &
; 000340 PR7=7%40 PRIORI Y LEVEL 7
; 000001 B170=000001
; 000002 B171=000002
: 000004 B172=000004
; 000010 BI}&MIU
i 00090 B179008040
; 000100 B81716=000100
; 000200 BIT7=000200
; 000400 B81T18=000400
; 001000 B179=001000
; 002000 BIT10=002000
; 004000 81T11=004000
H 010000 B1T12=010000
; 020000 B1713=020000
; 040000 BIT14=040000
; 100000 BIT15=100000
] 177400 HIBYTE=177400

22-RUG-75

10:30 PARGE !
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:BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)
DIRECTIVE FUNCTION COOES

WO WO W WS WS WO WOWEIWE WEe W WS W

We WL WM BE M WL WL NS WL G WS B WG WS WS WGV B WEES B BN B BB B

000001

:

e

St

ggg

2-MAY-7?

04

11:46 PRGE SI

MACY1l 27(657)

2e-RUG-75

OR.DTE=1. :DTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS
: DTE FUNCTION CODES (LOW ORDER BY BYTE)
OF . DOR=1 LL Funcrxou CODE
BF.OFan E

-ON=3 or
or.onc:; POSIT nv cenERnL runcrlgn
bR Hﬁ 1 e L
oF EHeo 10 Y e OEN SECTION FUNCTION
ey e h & FOR EENER on
DF .KLR=12 rxc KL RE
DF .KLW=13 ;orncuosrxc KL HRITE (FUNCTION 13)
DF . KLX=14 ;DIAGNOSTIC KL EXECUTE (FUNCTION I
OF .PEX=15 'PRIVILEDGED EXAMINE (FUNCTION 15)
OF . PDP=16 'PRIVILEDGED DEPOSIT (FUNCTION 16)
: CRASH CODES
&c. 1LD=1 ILLEGRL DIRECTIVE
CC.EMT= : ILLEGAL EMT
¢¢.I01=3 ILLEGQL DTE INTERRUPT
88'5272 IOT RVE Tnucrxon TRAP
&k FE3: e 08 Pl
CC. TRP=7? ° mnp msmucnon TRAP
C.TO4=10 : TRAP TO Y4
C.UNT=11 ' ILLEGAL Tnnp (UNKNOWN TRAP)
CC.MPE=12 : MEMORY PARITY ERROR
CC.NPF=13 :RESTRICTED FRONT CAN’T EXECUTE BOOT PROTOCOL
CC.PTB=14 !PROTOCOL (PRIMARY) BROKEN
¢C.csT=15 ' CLOCK STOPPED
¢C.ILC=16 : TLLEGAL COMMAND
CC.1P0=17 : INPUT TTY OVERFLOW
¢C. 1AS=20 : INCORRECT VALUE IN .SERFG
CC.NCE=21 :NOT ENOUGH ENTRIES xn CLOCK QUELE
CC.PIT=22 CAN'T EXIT PERMANENT T
CC.UMP=23 Lono REQUEST NOT IMPL vsr
CC.EPE=24 gus PARITY ERROR
¢C.NDE=2S 'NO ENOUGH ENTRYS FOR DTE20
CC.DEX=26 : DEXDONE TIMEOUT
CC.TET=27 :TO TEN ERROR
CC.ETE=30 :T0 ELEVEN ERROR
CC.MTF=3] 'MARK TIME FRILURE
C”NON=32 INOT ENOUGH NODES
C.TSP=33 ' TEN STOPPED
CC.UIE=34 ! UNIMPILEMENTED FUNCTION
CC.1L@=35 : ILLEGAL QUEUE

10:30 PAGE |




(1]

MAINDEC-11-02BMD-J

DZBM0.PL1

R CoNTENTS 1oLES"

:BMB7F - KLI0

P Yo Pt it Pt Prut Prut P s

We WL W W GRS OGP VS B G G S G BB S

; 310000
; 004000
; 100000
; 100000
; 040000

MACYLL 27(657.

2-MAY-77 1l:46 PRGE S
(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)
; GENERAL PROCESSOR DEF INITIONS
PRI7?=NO : PROCESSOR PRIORITY ?
: DTE20 REGISTER DEF INITIONS
; ) S ARE T
; s 3 s s M o
; POM® 200-200-012-00
LS
1 : WORD 3
1 : lr OR Eiﬁ: =E MORD 2
WD [ =] ‘$§E°26$n9" EX#INE WORD 1
I ¥aall : W i
179} : RD(C .35 WORD
10100C=179414  :T0-10 POP-1 ncnoSv ADORE S5
10118C=174416  ;T0-11 BYTE éounv
7oxono=17uu§g : 10-10 ;85-11 MEMORY RDORESS
101689=17u4 ;70-16 -11 EE"ORY ADORE 55
10100F=179424 i T0-10 POP-11 DATA WORD
T0110T=179426  :TO-11 P?P-ll DATA WORD
DIAG1=174430  :DIAGNOSTIC WORD |
DIRG2=174432  :DIAGNOSTIC WORD 2
STAT= 17943 ! STATUS WORD
DIRG3=174436  :DIRGNOSTIC WORC 3
; EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS)
; DTE DEFINITIONS
§ REGISTER BIT DEFINITIONS
i TENGDL DEFINITIONS
BeP=010000 :DEPOSIT (BIT 12)
PRTOFF=004000  :EXAMINE/DEPOSIT PROTECT OFF
PHYS= 100000 ' PHYSICAL EXAM1.E
: T0118C DEFINITIONS
trLoP=100000 ;I rbzprLop BIT
2sT0P=040000 ;25T
T011BM=020000 - T0 11 BYTE MODE

2e-AUG-7%

N THE FRONT END INTERFRCE SPEC
KITH PROTOCOL SPEC

13130 m .




MRINOEC-11-02BMD-J
DZBMD.Pl1

23%
239l
2392
2393

SRR R SAR

Bt Bt Pt Pt Pt s s ot v (e
DONO N EWMN—D

8

BRRPPRRRPY VY

WPV
RYSR

c4ch

COS

MACY1] 27(663) 2-MAY-77 11:46 PRGE 53

ROM CONTENTS TRBLES

:BM873F -~ XKL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MRCYLl 27(657)

.
’

LR TR TR TR P FE T FI TR TR ¥

®T ST B @ B RO VL VT @ B EY S O WGB! GG W WS GGV WO B W

DIRG] DEFINITIONS
Gowoo0  (So4=004000 KL CLOCK ERROR STOP
DS05=002000

e A ———

10 : 70
iO&l ;70-11 7T ER MRJOR STRTE
D101} :DIAGNOSE 10/11 INTERFACE
000020 PULSE 000020 s SINGLE CLOCK CYCLE
gl R gl S

000001 OCOMST=000001 ;DIAGNOSTIC COMMAND START

.
’

: DIRG] FUNCTIONS
000000 .STPCL=0 :STOP THE KL CLOCK
001000 .STRCL=01#1000 :START THE KL CLOCK
002000 .SSCLK=02#1000 'SINGLE STEP THE M BOX CLOCK
003000 .SECLK=03% SSINGL STEP THE EBOX CLOCK. LERVES THE
;EBOX_CLOCK FALSE OX SYNC TRUE.

anx CLOCK INITIALLY ( gs TRUE
'COES NOT DEPEND ON 'T’ ILbonne

22-AUG-7S 10:30 PRGE |

004000 .CECLK=04#1000 -CONDITIONALLY xssue gg anx CLOCK IF THE EBOX

:CLOCK IS TRUE. 'MAKES EBOX CLOCK F

IFWE?%&))I(NSY& MASTER RESET STATE.

005000 .ancm.x.osuooo J A BURST OF THE CLOCKS. THE NUMBE
g reo CLOCKS bcsmzo (1-265) HAS BEEN

R

EN 0 PREVIOUSLY BY FUNCTIONS LDBRR,LDBRL
: (HE L03)
006000 .CLR™R=06#1000 CLEm MRSTER RESET STRTE
007000 .SETMR=07% oog TER RESET STRTE. RUNNING THE CLOCK WMILE IN THIS
ATE 'CLERRS’ ?ue KL ]
010000 .amxb:}x{ooeuT Loop. CLEAR THE RUN FLOP. MAKE THE MICRO CODE GO TO
011000 .SETRN=1l#1000 :SET THE RUN FLOP. ALLOW REPEATED INSTRUCTION EXECUTION
012000 .ConBT=12#1000 'SET THE CONTIMUE FLOP (MOMENTRRY). ALLOW THE
“MICRO CODE TO LEAVE me mL LOOP
014000 .IRLTC=14%i000 “UNLATCH THE IR AND LOAD IT FROM THE AD.
015000 .DRLTC= ‘5;},2500 urumu THE ORAM REGISTER AND ALLOW IT TO LORD FROM THE




MRINDEC-11-DZBMO-J

0ZBMD.P1I

SRR L LT R S AR T

MACY1! 27(663)

ROM CONTENTS TABLES
-BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYIl 27(657) 22-AUG-7S

LER IR TR TR YR IR TR YR FRE TR IR TR Y VR TR ML YR PR FRE TR YR PR YR YR Y]

042000
ou:mn

- —m - — - —— - - - —— o a—

DOS

2-MAY-77 11:46 PAGE SY

CLOCK LORD FUNCTIONS

g %mg&smguetsormaan
Lm-qai T HAND 4 BITS OF THE BURST CTR.

. LOSEL =44 # *%TER 32t33 : LORD TEC&?K SOURCE AND RATE SELECT

: SOURC

: 00 NORM oo

: 01 FRST XTL 01 72

; 10 EXT 10 /M

: 11 UNDEF 11 /8
LDOIS=45#1000 :LORD THE REGISTER WHICH CONTROLS THE EBOX CLOCK

DISTRIBUTION.

;g:IiT RCTION

: DISRBLE CONTROL LOGIC CLOCK

N DISABLE CONTROL RAM CLOCK

- 35 DISABLE DATR PATHS CLOCK .
LDCK1=46#1 -LOAD THE coquou-cr{cxmc ENABLE REGISTER.

-THESE ALL ENRBLE THE CLOCK TO STOP AND SHOULD

USED IN (TZONJU"CTION WITH BIT 35 OF FUNCTION 4?

L!'CTICI'I
DISABLE EBOX REQUESTS TG MBOX

; 38
R A A '?a!?‘?"mx?“ B0 chUsE A’
WGE FARIL UCODE TRFP
MUST BE SET TO PERFORH DESIRED ACTION OF

Y (RBOVE) STOPS RLL CLOCKS IF AN ERROR
LA

10:30 PAGE 1|



MRINDEC-11-0ZBMO-J
0ZBM0.P11

Ll

NN

HRRRRRARY

MACYL1l 27(b663)

ROM CONTENTS TRBLES

WO WO WS WL W A ST G B WS B B S B B¢ S B B B WP W ST S A B W W B W

W We Be me WS W GO WS @

057000

055000

054000

064000

EOQS

2-MAY-77 11:96 PAGE S5
;BNB73F - KL1O (PDP-11) TSTRRP VERSION 3(23) MACY!l 27(BS7) 22-AUG-7S
EBRTHOL ORAN LOR0 FUNGT TONE
Lcnn1-57aéooo 13 CRAM
514—1; 88-
:20-23 08-1]
:26-29 12-15
-32-35  16-19
LCRM2=56%] -08-11 20-23
“14-17  24-27
:20-23 28-3!
;gg- 32-35
:30-35 36-39
LCRM3=5521000 :08-11 40-43
s 14-17  44-47
120-23 48-5!
48783 2R3
:32-36 86-5
LCRM4=5%% ] 000 . 08 60
;10 6e
18 L)
0 16 66
;20 68
122 70
126 7¢
;28 74
; 32 76
‘N 78
.LCRMS=53%1000 :01-05 DISP 00-O4
- LCRDL=52#1000 '01-05 CRAM DIAG RDORES 00-04
. LCROR=51#1000 :00-05 CRAM DIRG ROR 05-10
; DRAM LORD FUNCTIONS
" LORM1=60%1000 :12-14 DRAM AO0-02, EVEN ADDRESSES
15-17 DRAM BOO-02, EVEN RDORESSES
.Lonne-eluooo :12-14 DRAM ROD-02, 0DD ADDRESSES
15-17 DRAM B0OO-02, 00D ADDRESSES
.LDRH3-6é11000 ; 14-17" COMMON JO1-O4
"LDRIV=63%1000 15-17 JO8-10, EVEN RDORESSES
.12 PARIT ax‘r EVEN SSES
LDRJID=6%21000 14 connon JO7 (NOTE -- JOS,6 DO NOT EXIST)
. 15-17 * 888R£ E
P12 PQRI y'8lT, ADDRESSES

065000
066000
067000
070000
071000

IR, DRAM CONTROL FUNCTIONS
:DISRBLES SPECIAL DECODE OF OPCODES 254,7XX

"DSI0J=65%1000
. DSACF =6 #1000
.E10JR=6721000
' INICL=70%1000
" WRMBX=71#1000

:DISABLE IR AC OQUTPUTS
:ENABEL KL STYLE DECODING OF CODES RND RC'S

; INIT CHANNELS
;WRITE M-BOX

10:30 PRGE |




MRINDEC-11-0ZBMD-J
0ZBMO.P11

2531

MACY1l 27(663)

ROM CONTENTS TRBLES
;BM873F - KL1O

WY W W W M WY B W A B

076000

077000

150000
151000

153000

FOS

2-MAY-77 11:46 PRGE 5b

(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)
.MEMRS=76#1000 ;SET KL1O MEM RESET FLOP

MARCY1] 27(657)

.RCRM=147%1000
.RCRM2=14%%1000
.RCRM3=145% 1000
.RCRMY=144#%1000

fncspr:xwx:xoon
"RDJ71=135#100C
LROJ14=14#1000
.RDMAB=133#%1000

’ CSHRG=164%1000
.GFNR=102%1000

;RERD C-RAM BITS 0-19
READ C-RAM BITS 20-39
SREAD C-RAM BITS 40-59
:RERD C-RAM BITS 60-79

; RERD SPEC FIELD OF C-RRM
RO JO7-J10 OF D- RQH

RD JOI-JO4 OF D-R
REFUR&BFIELDOFDRM

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

; LORD AR FUNCTION

' LDAR=77#1000

.PCAB1=150#1000
.PCAB2=151#1000
.PCAB3=152%1000
.PCRBY=153%1000

)
’

;LORD THE AR FROM EBUS 0-3S
; PC-ADDRESS BRERK REGISTERS

: DIRG3 DEFINITIONS

SwSLL T=100000
DPS4=040000
SCD=000040
DUPE= 000020
¢D0=000020
WEP=000010

DURE =000004
NUPE =000002
CNUPE 2000002
10108M=000001

DRESET=000100

SHWiTSELECT LEFT
'SHIFT CAPTURED DATA

DRTO UNIBUS PARITY ERROR
OURE %RROR FLRGS

DTE RESET

ee-AUG-75

10:30 PARGE |




MRINDEC-11-DZBMOD-J
ROM CONTENTS TRBLES

0<BMD.PLI

SRERREER

PENRRRHXRHR
—OOODNoNLW—O

RRRRRER

}

LRREERR

c83<

MACYLl 27(663)

;BMB73F - KLI1O

8

e W B P S W BE BS SO B B WS P EE P S BB W W
- -
ole
)
ale -
-l -
- 3

e

s

e

We B GO W WO LWL VL I G GEEL W BB S W W W S W B B
(S

:

B

[ Y Ny
TN LEWN—O

We @t @S WL B BT AL GI BT G WL ST G W B

a
S

———— e - s - — - ———— -—

GOS

2-MRY-?7 11:46 PRGE 57

(PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY!l 27(657) 22-RUG-7S

; STAT DEFINITIONS

:T0-10 NORMAL TERMINATION
iNORMAL TERMINATION (DONE) TO 10

:70-1 RMINATION STATUS
118718 BRRR- reRR AT TN
Emm TERmmnon srmus
1 CL m TO- RROR TERMINATION
Tl D000 é?eB ROR [ETrARGet
INT115=004000 R£o 11 qmrus
?mu% =10 REQUESTS -11 INTERRUPT STATUS
MPE11=001] 111 MEMORY PARITY ERROR
PERCLR=001000  ;CLEAR -11 MEMORY PARITY ERROR FLAG STATLS
o EEPIY S ot
o“xs. }8 i ET RMINARTION FLAG STATUS
RUSIRD 105 MR
DONI 1¢=000100 ro-u r;ggm Temxmnon FLAG STATUS
%m ;11 INTERRUPT ENRBLE
BPRRER=000020 :EBUS PARITY ERROR
EBUSPC=000020 PARIT ERROR
RM=000010 ; RESTRICTED MODE
INTROF=000010  ;DISABLE T/P)%lql INTERRUPT
R YA e e
TOllER% ;10-11 BYTE ERROR TERMINATION
ERR] IS :70-11 ERROR TERMINATION FLAG STATUS
INTSON=000001 ; INTERRUPTS ON
ERR11C=000001 :CLEAR TO-11 ERROR TERMINATION FLAG STATUS
: OTE20 COMMUNICATION ARREA OFFSETTS (WORD NAMES)
PIDENT=0 : PROCESSOR IDENTIFICATION WORD
CHNPNT=1 POINTER TO COMM RRER OF NEXT PROCESSOR (CIRC LIST)
CYCLS=2 CLOCK CPS COUNT
700=3 ; TIME OF DAY
DATE=Y :DAT
PSud 1 =S :PROCESSOR STATUS WORD!
PSI2=6 : PROCESSOR STRTUS WORD2
PSidd3=7 : PROCESSOR STATUS WORD3
PSIN=10 : PROCESSOR STATUS WORDH
PSIaS=1 1  PROCESSOR STATUS WORDS
PSudb=12 : PROCESSOR STATUS WORDG
PSIM7=13 ' PROCESSOR STATUS WORD?
PSIM10=14 : PROCESSOR STATUS WORD1O
PSuld11=15 : PROCESSOR STATUS WORDI !
PSW12=16 ' PROCESSOR STATUS WORD12

10:30 PRGE |




MIINDEC-11-DZBMD-J
0ZBMD. P11

2636
2637
2638
Xy
byl
2b4!

MACYI]l 27(bb3)

ROM CONTENTS TRBLES

“-e wewme @0 we we @0

-e 40 A 4 2

BH873F - KL10
000017
000020

00002,
00Ca2e
000023

000444
000450

000455
000456

000001
000002

e-

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

MAY-7?7

PSHK13=17

F

ORPRO=20

PROPNT=21

S
Q

-
1 4
.
4
.

TRTUS=22
S1ZE=23
CTY =cY
=25
CTYICH ch
s CTY1RN=27
i MISCH=30

HOS

11:46 PRGE 58

MACYL]l 27(657)

PROC SsoasgosT?BENTIFICRTON WORD

POINTER TQ0 COMM RRER OF
COHHUNICR ION STATUS WORD

sMISC LRNEOUS RESPONSE WOR
SUNASSIGNED WORD!
UNﬂSS§GNED WORDE
; UNASSIGNED WORD3
: UNASSIGNED WORDH
: UNASSIGNED WORDS
:UNRSSIGNED WORDG

EPT ADORESSES RS DEFINED IN BOOTS FOR USE IN THE
SECONDRRY PROTOCOL

BTEFLG=44M
DTEF11=450

0

TECMD=45]

DYEMTD=45S
DTEHTI:HS&

to
10

; OPERATION COMPLETE FLAG

:PDP-10 FROM PDP-11 ARGUMENT
:POP-10 TO PDP-11 COMMAND WORD
:MONITOR TTY QUTPUT COMPLETE FLAG
:MONITOR TTY INPUT FLRAG

STATUS DEFINITONS

IT=]
P 2

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

22-AUG-75

REEPONSE ORD
HI QUS COMMAND HORDDFOR NON-QUEUE PROTOCOL

10:30 PARGE |

THE PROCESSOR RSSOC WITH THIS BLOCK



105

MAINDEC-11-0ZBMD-J MACYL] 27(8&3) E-MAY-77 11:46 PAGE 59
DZBMD. P11 ROM CONTENTS TRSLES

sg;? :BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(657) 22-AUG-75 10:30 PAGE 2

2672 ' .

2673 ;

gg;g : DEFINITIONS . . .

sg;; . 000040 ROTOR?= 40 :SAVE RO TO R7 IN 40 T0 56

2678 : 000130 OTESAv= 130 :GAVE FIRST 12 DTE REGISTERS DLYCNT TO TOL1D7

2679 : : "IN LOCARTIONS 130-156

Sséi ; 000012 RETRY= 10. :DO 10 RETRIES BEFORE HALTING

2683 : 173000 ROMORG= 173000 ;ROM STARTS AT 773000

esés : ESTABLISH ROM ORIGIN

2686 .

2687 ; 173000 . =ROMORG



JO5

MII{ISHI-DZBFDJ MACY1] 27(663) 2-MAY-77 11:46 PRGE 60

DZBM0 ROM CONTENTS TRBLES
sggg .BMB73F - KL10O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-RUG-75 10:30 PAGE 3
g%gg ' : EXTERNAL BUTTONS 81, 82, &3
gggg : BUTTON 81 -- LOAD USING SWITCH REGISTER
2694 00S000 010037 ;173000 010037 BUTON1: MOV RO, ROTOR7+0 :SRAVE RO IN LOCATION 40
2695 005002 000040 173002 000040
269 00SO0N 013700 ;173004 013700 MOV SWR, RO :GET SWITCH REGISTER
2697 005006 177570 173006 177570
2698 005010 032700 :173010 032700 BIT 81T0,RO . 1S LOW-ORDER BIT SET?
2699 005012 00000! 173012 000001
2700 00S014 001007 ;173014 001007 BNE BUTONX . YES-- LOOK AT CONTENTS
§;3§ 005016 000SS57 ;173016 00OSS? BR REGSAV 'NO-- SAVE R1-R7? IN 42-Sb, GO TO ADDRESS IN RO (FROM SWR
g;ga ! BUTTON 83 -- LORD BOOT FROM RX11 FLOPPY DISK
2705 005027 DOSO00 ;173020 00S000 BUTON3: CLR RO .SAY LOAD FROM FLOPPY, UNIT O
s;gg 005072 0OO40N 173022 00O4OM BR BUTONX G0 TO COMMON CODE FOR 3 BUTTONS
s;gg : REQUIRED POMER-FRIL VECTOR
2710 005024 173000 ;173024 173000 .HORD  ROMORG,PR?
g;ié 00S02¢ 00030 ;173006 000340
53%3 : BUTTON 82 -- LOAD BOOT FROM RPOM DISK
2715 005030 012700 ;173030 012700 BUTON2: MOV $8I77,RO :BIT 7 MEANS LORD FROM RPOM
2716 005032 000200 :173032 000200
g;ig ; BR BUTONX .FALL INTO COMMON CODE
c ;
2719 ! RO IS SAVED IN RS RS THE PARAMETER WORD PRSSED TO BOOT
s;g? . AND CONTRINS ONE OF THE FOLLOWING:
2722 : BITO =1 IF FROM SWITCH REGISTER
2703 : BIT?7 =0 LORD FROM RX11 FLOPPY DISK
2724 : BIT 7 = | LORD FROM RPOM DISK
g;gg : BIT 1S = | INDEF INITE RETRY
g;gg ! NOTE THRT IF BUTTON s4 IS PRESSED, RS WILL CONTRIN BIT 0 = 0, BI™ 15 = |
2729 005034 010005 ;173034 010005 BUTONX: MOV RO, RS . SAVE PARAMETER FOR BOQT
2730 00503 106300 173036 106300 ASLB RO :LEFT-ALIGN SPEED FIELD IN LOW BYTE
2731 00SOM0 122700 ;173040 122700 CMPB  816#BITY,R0 : 1S SPEED 16 OR 177
2732 5042 000340 173042 000340
2733 uOS0M4 101404 173044 101504 BLSS 108 :YES-- UNIT FIELD 1S UNIT & TO BOOT FROM
2734 00SOM6 122700 ;17304 122700 CMPB  83#BITY,RO 1S SPEED 0, 1, OR 27
27 005050 000060 173050 000060
273% 00573¢ 101001 ;173052 101001 BH] 108 . YES-- UNIT IS UNIT TO USE
g;g; 00cUSY 00SO00 ;173054 00S000 CLR RO :NO-- USE UNIT 80
2739 0050S6 000300 ;173056 000300 108: SWA8 RO :GET UNIT & IN LOW BYTE
2740 005060 042700 ;173060 042700 BIC 81C7 RO TRIM T0 3 BITS 2, I, C

2741 00s062 177770 ;173062 177770



MAINDEC-11-0ZBMD-J MRCY1l 27(663)
0ZBMOD.P1I ROM CONTENTS TRBLES
a7ve
2743
™

578

4 I'

BoeRee 1B3€Es ;173 18358

2-MRY-77 1l:46 PRGE bl

KOS

: UNIT & IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7
SHOULD KWE BOQT FROM?

1578

BMI
; B8R

R
R§BOOT
RXBOOT

iy

:BIT 7

1 -- BOOT FROM RPO4 DISK
0 -- BOOT FROM RX11 FLOPPY DISK



MRINOEC-11-DZBMD-J
0ZBM0.PL1

?H

MACY1l 27(663)

ROM CONTENTS TRBLES
;BMB73F - KL1O

X R R R Y R N R IR )

000001
000001

000073
000001

LOS

2-MAY-77 11:46 PAGE b2

(POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(657)
: RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES

! RX11 REGISTER DEFINITIONS

AXEPR= 177170 ;EXTERMAL PAGE AODR OF FLOPPY

RxcS= O -OFFSET FOR CSR
RXERR= 217 15 :
RXTREQ= BIT7 : TRANSFER REQUEST
RXDONE= BITS ' T R
RXUNIT= BITM ‘UNIT NUMBER |
RXFUNC= BIT3!BIT2!'EITL ;FUNCTION:
RXFILL= O : FILL SILO
RXEMPT= 2 : EMPTY SILO
RXWRIT= 4 : WRITE SECTOR
RXREAD= b : RERD SECTOR
RXRERR= 16 : READ ERROR REGISTER
RXGO= BITO G0 BIT
RXDB= @ - MUL TI-PURPOSE DATA BUFFER REGISTER
: PARAMETERS
RXBTRK= 1. ;BOOTSTRAP FROM TRACK 1
RXBSCT= 1. : SECTOR 1 (LOGICAL BLOCK 0)
AXDTRK= 59. ;DUMP_TO TRACK 59
RXDSCT= 1. : SECTOR 1
. NOTE THAT THE BOOTSTRAP 1S unxrren xn Loclan BLOCK 0
: WHICH IS TRACK ], SECTORS 1 Os IS WRITTEN
: STARTING WITH TRACK 59 sscf xu EVERY croa (PHYSICAL

SECTORS, NOT INTERLEAVED OR sxzutm

REGISTER USAGE:
RO -

- RERD OR WRITE FUNCTION. BIT 15 SET IF WRITE
Rl --  ADORESS OF RXCS
R2 -- CURRENT TRACK (HIGH BYTE) SECTOR (LOW BYTE
R3 -- TRACK (HIGH BYTE) SECTOR (LOW BYTE)
RY -- DATA ADDRESS (TO READ OR WRITE)
: RS -- PARAMETER WORD SAVED FROM INITIALIZATION
; SP --  RETRY COUNTER

2e-RAUG-75S

10:30 PAGE 4
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MAINDEC- 1 1-DZBMD-J MACYLl 27(6b3) 2-MAY-77 11:46 PAGE 63

0Z8M0. P11 ROM CONTENTS TABLES
2794 ;
27% ! WERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT s IN RO
% ‘ ;§§§§ 2 RXBOOT: MOV 8CRXBTRK®BITE) ! (RXBSCT#8IT0 ,R3
739 D38 &S :i2a7s RS ‘ '
2800 00SN74 00S700 173074 00S700 TST .15 THIS UNIT 8 07

1

1

1

s o0
ggg% {; } gggggﬁ ggv .8§unxr,no SNS-- uggzunxt $ 1
00SI04 052700 ;175108 DS2700 10S: B1S SRXREAD+RXGO,RO ;SET READ FUNCTION IN RO
005106 000007 ;173106

I, ;
280! 00S07% 14 .
82 g? 700 ;
o4 ;
2806 ' . BR RXSTRT :FALL INTO START-UP
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2807
2808
5813
c8ll
c8l2 00S110
2813 005112
2814 005114
281S 005116
2816
2817
2818
2819
2820 00S120
282l 00Siee
822 00SieM
2823 005126
2824
2825 00S130
c8cb 005132
2827 005134
2828 005136
2829 00S140
283C 00Si4e
2831 0051
2832 00S146
2833
2834
2835
2836
2837 005150
2838 005152
2839 00SISM
2840 005156
2841 005160
2842 005162
2843 00S164
e84 005166
eg4s 005170
2846 005172
2847 00S174
2848 005176
2849 005200
2850 005202
2851 00S204

R
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533

S

—
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[
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MACY1l 27(663)
ROM CONTENTS TRBLES

: BMB7 3F

n
o
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012706

D190

177170

NOS

2-MAY-?77 11:46 PRAGE b4

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

§ HERE TO START RX11 ON A TRANSFER, EITHER DUMP OR EOOT

22-RUG-75

AXSTRT: MOV SRETRY, SP :SET RETRY COUNT
MOV BRXEPA+RXCS,Rl ;ADDRESS CONTROL STATUS REGISTER FOR RX1l
; BR RXRTRY :FALL THROUGH RETRY CHECK
: HERE ON ERROR TO RETRY
AXRTRY: TST RS : INDEFINITE RETRY?
BMI 108 :YES-- TRY FAITHFULLY
DEC P :NO-- DECREMENT RETRY COUNT
BLT RXEHLT :GIVE UP IF RUN OUT
10$:  RESET  ;CLERR THE WORLD
CLR Ay . ALWAYS START TRANSFER AT LOCATION ZERO
MOV R3, R2 :GET START TRACK AND SECTOR
208: BIT $RXDONE , (R1) :WAIT UNTIL READY FOR FUNCTION
BEQ 208 :NOT YET-- WRIT
TST RO ' THIS WRITE?
BMI RXFLSL YES-- FILL SILO BEFORE WRITE
. BR RXPERF :NO-- JUST DO FIRST READ
. MERE TO PERFORM READ OR WRITE, RS SPECIFIED IN RO
hxpsnr MOVB RO, (Rl) ;00 READ OR WRITE
108 : TSTB (R]) : READY?
BPL 108 NO-- WAIT
MOVB RE,RXDB(RI) ‘SET SECTOR 8
208: TSTB  (R!) :READY FOR TRACK?
BPL 208 ‘NO-- WAIT
SWAB  R2 vs;-- GET TRACK 8
MOVB  R2,RXDB(R1)
SWARB  R2 . RESTORE HIGH TRACK, LOW SECTOR
308: BIT 8RXERR!RXDONE, (R1) ;DONE OR ERROR”
BEQ 308 :NO-- WAIT
BMI RXRTRY ' YES-- ERROR IN FUNCTION

10:3C PAGE 4
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MAINDEC-1i-C2BMD-J MACYL] 27(bb3) 2-MAY-77 1l1:4 PRGE 65
D2BMO.PL1 ROM CONTENTS TRBLES
g3 ' DISK TRANSFER COMPLETE WITH NO ERRORS
) '
£% ISR BT % % W R  YEa2_ kR IF DONE WITH OLIP
:$ OB R SN
Ezgg ! READ COMPLETED-- EMPTY SILO TO MEMORY
gm 00S2ic Q12711 ;173212 012711 RXEMSL: MOV SRXEMPT4RXGO, (R1) ;START EMPTY
2 ;g 00S214 000003 ;173214 000003
fmq 005216 132711 ;173216 132711 108:  BITB  SRX"REQ'RXDONE, (R1) ;RERCY FOR WORD, OR TRANSFER DONE’
2865 (005220 00C24C ;173220 00020
5%9 005222 000M02 173222 000402 BR 208 : BRANCH AROUND VECTOR
2 '
ee%g . REQUIRED POMER-FRIL VECTOR
2870 005224 173000 ;173224 173000 ' .WORD  ROMORG,PR?7
2871 005226 000340 173226 000340
2873 005230 001772 ;173230 001772 208: Q 0$ nor RE v-- WA
74 005232 100003 173232 100003 L ARoon O CSECTOR
2875 00S2M 11614 1732 116lM MOVB  RXDB(R1), (R4)+ r m-- GET R BYTE FROM SILO TO MEMORY
2876 00S523% 000002 :17323% %me
gg% 00540 000766 ;173290 000766 BR 108 ;mn FOR NEXT BYTE
2879 . SILO EMPTIED-- SEE IF WE ARE DONE WITH BOOTING
2880 !
2881 - 173242 RXRDON:
2882 : 173242 $8S=.
2883 005242 122222 173242 122222 CMPB  (R2)+, (R2)+
2884 005N 02270M ;173294 02270M Cp 8256. #2,RY :HAVE WE READ ENOUGH?
2895 (0S4 001000 ;173246 001000
288 005250 101337 173250 101337 BHI RXPERF :NO-- READ SOME MORE
2887 005252 005007 173252 005007 CLRPC: CLR PC 'YES-- GO TO LOCATION ZERO
2889 . WRITE COMPLETED-- SEE IF DONE DUMPING
2891 s 173254 RXMWOON :
2892 : 173254 $$$-.
2893 005254 005202 ;173254 005202 INC R2
2894 005256 122702 ;{nzsa 122702 CMPB  826.,R2 s THIS LRST SECTOR ON TRACK?
as'asEE %’ﬁ % 51% % BHIS 108 :NQ-- KEEP ON GOING
2897 00o6M 106002 173264 1065002 CLRB  R2 ' YES-- CLEAR SECTOR ADDRESS
2898 005266 062702 :1 062702 A0D $8178!BITO,R2  :BUMP TO NEXT TRACK, SECTOR 1
2899 005270 000401 173270 go‘ool
2900 005272 022704 ;173272 022704 108:  CMP 81024.%28.%2,RY ;ARE WE DONE WITH 28 K?
230] 005274 160000 ;173274 160000
2902 005276 101516 :173276 101516 BLOS  HALTO s YES-- GO MALT WITH RO= O IN DISPLAY
2903 , BR RXFLSL NO-- FILL SILO WITH NEXT SECTOR
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! WRITE ANOTHER BLOCK-- FILL SILO

RXFLSL: MOV SRXF ILL#RXGO, (R1) ;SET TO FILL SILO

#RXTREQ!RXDONE, (R1) ;RERDOY FOR ANOTHER BYTE?

e - 80 BN omm WRITE

BITB

B RoeR

iOS:

MOVE  (RY)+,RXDB(RI) vss-- STORE ANOTHER avrs IN SILO
B8R 108 :WAIT UNTIL RERDY FOR ANOTHER
. HERE ON ERROR RFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT
AXEHLT: MOV SRXRERR+RXGO, (R1) ;D0 A RERD ERROR REGISTER FUNCTION
108:  8IT sRXDONE , (R1) WAIT UNTIL ERROR ASSEMBLED
BEQ 108 L
MOV RXDB(R1), RO :GET ERROR REGISTER
BR HALTED :HALT AND DISPLAY ERRORS
' START -11 HERE T0 DO A DUMP TO RXL1 FLOPPY DISK
: NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-56
. WHEN BUTTON 8] WRS PUSHED
AXDUMP :
MOV 8<RXDTRK*BITB> ! (RXDSCT#BITO>,R3
MOV $8IT1S!RXWRIT+RXGO,RO ;00 A WRITE
CLR RS : CLEAR xnosrxnxrs RETRY BIT
BR RXSTRY :START DUMP GOING
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MAINDEC-11-UZBMD-J MACYLl 27(663) 2-MAY-77 11:46 PAGE b7
0ZBMD.P11 ROM CONTENTS TARBLES
S?E .BMB73F - KL10 (PDP-ii) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(657) 22-AUG-7S 10:30 PAGE S
2945 ’ . REGISTER SAVE ROUTINE
E 7 . REGSA ALLED TO SA RnL REGISTERS RO-R?
eqqg ' IN n:noév 8 45 56 (LOC non 35"5
2950 . CALLING SEQUENCE:
2951 : MOV RO, nmon7+o
2952 : MOV sRET
2953 : BR Rscshv
2954 ' RET: (RETURN HERE)
2956 . ALL REGISTERS RESTORED
5358 ;
2959 00S3S6 010037 ,17335& 010037 REGSAV: MOV RO,ROTOR7+16  :SRVE RO RS PC IN 56
230 005360 000056 ;173360 0000S6
2%] 005362 012700 ;173362 012700 MOV SROTOR7+16,R0 ;RO NOW POINTS 70 Sb
2962 00534 0000S6 ;173364 0000SE
2963 00536 010690 :17336b 010640 MOV SP, - (RO) SAVE SP IN 54
2%M4 005370 010540 :17337C 010540 MOV RS,—(RO) :SAVE RS IN &2
2365 005372 010440 ;173372 010440 MOV R4, -(RO) :SAVE RY IN 50
2366 005374 (010340 ;173374 010340 MOV R3. - (RO) SAVE R3 IN 46
2967 J06376 010240 ;173376 010240 MOV R2.-(R0) : SAVE R2 m 44
298 00S400 010140 173400 010140 MOV RI'-(RO) gn s
299 005402 014000 ;173402 014 MOV -(R0) RO ES oas FROM 40
2970 00S404 000177 173404 000177 IMP ROTOR7+16 GO TO SAVED PC
2971 005406 004446 173406 DO4446
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DZBMD.P11 ROM CONTENTS TRBLES

sg;g .BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)  MACY1l 27(B57) 22-AUG-7S 10:30 PAGE 6

gg;g . RPO4 DISK BOOTSTRAP AND DUMP ROUTINES

2976 . RPOM REGISTER DEFINITIONS

Sg;g ; 176700 RPEPA= 176700 ;EXTERMNAL PAGE RDDRESS OF RPO4 REGISTERS

2380 ; 0000N0 RPCS1= O . OFFSET FOR CSR 8]

2381 : 040000 RPTRE= BITIY : TRANFER ERRROR

2982 : 020000 RPMCPE= BITI3 nn?egus CONTROL PARITY ERROR

2383 ; 004000 RPOVA= BIT;l nvaaneLs (ro -1

2384 : 000200 RPROY=z BIT UNCTION COMPL

2385 : 000076 RPFUNC= BIT gxru'axra-atra'exr* ruuc7¥on

2986 : 000020 RPPgS 20

2387 : 000060 RPWRIT= B0 ' WRITE DATA

2988 : 000070 RPRERD= 70 : READ DATA

2389 : 000001 RPGO= BITO : GO

2990 : 000002 RPWC= 2 : WORD COUNT REGISTER

299l : 000006 RPDA= 6 s TRACK (HIGH BYTE) SECTOR (LOW BYTE)

2932 : 000010 RPCS2= 10 :CONTROL AND STATUS REGISTER 82

2393 : 060007 RPUNIT= BIT2!'BITLI'BITD :UNIT 8

294 : 000012 RPDS= 12 IVE STATUS RESISTER

2995 : 100000 RPATA= BITIS “ATTENTION ACTIVE

29% : 040000 RPERR= BITIH :DRIVE ERROR

gggg : 000034 RPDC=  3M .DESIRED CYLINDER

2999 :

383? . PRRAMETERS

3002 : 000000 RPBCYL= 0. :BOCT FROM CYLINDER O

3003 : 000000 RPBTRK= 0. : "TRACK 0

3004 ; 000000 RPBSCT= 0. : SECTOR O

3006 ; 000e31 RPDCYL= 409. :DUMP TO CYLINDER 403

3007 ; 00001S RPDTRK= [3. : "TRACK 13

3008 : 000010 RPDSCT= 8. : SECTOR B8

3009 ;

3010 :

3011 ; REGISTER USAGE:

3012 : RO --= FUNCTION CODE (HIGH BYTE) UNIT 8 (LOW BYTE)

3013 , BIT 1S SET IF WRITE

3014 : Rl -- RODRESS OF RPCS!

3015 : R2 -- CYLINDER &

3016 : R3 -- TRACK (HIGH BYTE) SECTOR (LOW BYTE)

3017 : R4 --  WORD COUNT

3018 : RS -- PARAMETER WORD SAVED FROM INITIALIZATION

3853 : SP -- RETRY COUNTER
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MAINDEC-11-0ZBMD-J MACY1l 27(bb3) 2-MAY-77 11:46 PAGE 69
0ZBMO.PI11 ROM CONTENTS TRBLES

3021 ;

ggaag . HERE TO BOOT FROM RPO4-- UNIT ® IN RO

3024 : 173410 RPBOOT:

3025 00SY10 00S002 173410 00S002 CLR R2

3026 00S412 005003 ;173412 00S003 CLR R3

3027 005414 082700 ;173414 052700 BIS 8 RPRERD+RPGO> #BIT8,R0 ;SET READ HIGH BYTE, UNIT & LOW BYTE

3028 005416 O03N400 173416 034400



00S420
00sS422

00S4eH

1-02BMD-J

MACYLl 27(663)

ROM CONTENTS TRBLES

oRORORKR
Sgﬁggaggg_
;
B

H R

105711

o

-g8g=E
§§z§§§

8ﬂ873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)
;RERD 256 WORDS TO BOOT
;START BOCT GOING

+ 173420 012704
;173422 177400

%gg
~
o
P s P

o
2

755

:173532

2-MRY-77

MOV
; BR

GO6

11:46 PAGE 70

#-256. ,RY
RPSTRT

MACY11 27(B57) 22-RUG-7S

! START RPOY GOING ON EITHER DUMP OR BOOT

APSTRT: MOV
MOV
; BR
! HERE ON ERROR
hPRTRY: TST
BH1

DEC
BLT

RESET
MOVB

BIT

BEQ
MOV

MOV
MOV
MOV

iOS:

SKAB
MOVB
SWRE
1578
BIT

BNE
8IT

208 :

BNE
TST
BPL

SRETRY,SP
SRPEPAR+RPCS!,R1
RPRTRY

TO RETRY

R
108
SP
RPEHLT

ll
ko RPCS2(R1)
8RPOVA, (R1)

RPRTRY

SRPPRST+RPGO, (n15
;SELECT PROPER CYLINOER
. ANC TRACK AND SECTOR
:GET UP WORD COUNT TO PROPER VALUE

S NOT NECCESARY TO SET UP BUS
E IT IS O AFTER RERD-IN PRESET

Re,RPOC(R1)
R3,RPDAR(RL)
RY,RPWC (R] ;
sNOTE THART [T
RDDORESS, SI

kg
RO, (R1)
RO

I
NC

(R1)

208 ;
SRPTRE 'RPMCPE, (R])

RPRTR"

SRPATA!RPERR, Rpoé(nx)

RPRTRY
RO
CLRPC
HALTO

;RETRY RETRY TIMES
. ADDRESS RPCS1 IN Rl
;FALL THROUGH RETRY CODE

INFINITS RETRY’
: YES-- TRY RGR

tRETRY COUNT EXHQUSTED’
:YES-- GIVE UP

; SELECT PROPER UNIT &
; IS DRIVE AVAILABLE TO US?

NO-- TRY AGAIN
;00 "RERD-IN PRESET' FUNCTION

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

; RERDY?
INO-- WAIT UNTIL IT IS
; TRANSFER OR MBC PRRITY ERROR”

£S-- ERROR-- TRY AGRIN
;RTTN OR OTHER ERROR?

: YES-- ERROR-- TRY AGRIN

:READ FUNCTION?

: YES-- BOOT-- GO TO LOCRTION 0

:NO-- DUMP-- HALT WITH RO= O IN CISPLAY

10:30 PRGE b
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MAINDEC-11-0ZBMD-J MACY1l 27(663) 2-MAY-77 1l:4% PAGE 7l
0ZBMD.P11 ROM CONTENTS TRBLES
3082 ;
ggga : HERE TO HALT RFTER A DUMP-- DISPLAY RO= 0 IF NO ERRORS
gggg 00S534 005000 ;173534 00S000 HALTO: CLR RO :DISPLAY RO= O TO INDICATE NO ERRORS
3087 005536 000000 ;173536 000000 HAALTED: HALT  ;DIE
3088 00SS40 000776 173540 000776 BR 4ALTED :STRY DERD
ggg? ' HERE ON ERROR FROM RPOM AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO
3032 005542 016100 ;173542 016100 RPEHLT: MOV RPDS(R1},RC -DISPLAY DRIVE STATUS
3093 00SG544 000012 ;173544 000012
3099 00SS4 000773 173546 000773 8R HALTED :R.1.P.
309% :
3097 : START -11 HERE TO DUMP TO RPOM DISK
3098 : NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-56
gigg ! 'BY PRESSING BUTTON #1l.
3102 - 173550 RPOUMP:
3103 005550 012702 ;173550 Li2702 MOV SRPOCYL ,R2
3104 005552 000631 ;173552 000631
3105 00SSS4 012703 ;173554 012703 MOV R(RPDTRK*BIT8> ! (RPOSCT#BITO> ,R3
3106 005556 006410 173556 006410
3107 00SS60 012700 173560 012700 MOV 8BIT15! < (RPWRIT+RPGO> ¥B1T8> ,RO ;D0 A WRITE, UNIT & O
3108 00S562 130400 ;173562 130400
3109 00S564 012704 :17356M 012704 MOV 8-<1024.#28.> ,RY ;SET TO DUMP 28 K
3110 00S566 110000 ;173566 110000
3111 0O0S570 00S00S ;173570 00S00S CLR RS :CLERR INDEFINITE RETRY BIT
3112 00SS72 000714 :173572 000714 BR RPSTRT :START OUMP GOING
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DZBMD.P1! ROM CONTENTS TRBLES
3113 ;BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYL1l 27(BS7) @22-AUG-7S 10:30 PAGE 7

‘ ; INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE20

DTE20 DEFINITIONS

NOTE THAT ALL DTE2Q REGISTER DEFINITIONS AND BIT JEFINITIONS
RRE IN SDEF IN SYSMAC.SML

: 000040 bTESIZ: 40 ;EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE
; 000004 DTEMAX= 4 ;MAX OF 4 DTE’S ON A POP-11

: BUTTON #4 -- INITIRTED BY '-10 RELOAD -11' BIT

wesar@ewer 9w

00SS74 010037 ;173574 010037 BUTONY: MOV RO,ROTOR7+0 :SAVE RO IN 40

005576 000040 ;173576 000938

005600 012700 ;173600 012 MOV 108, RO :SET RETURN ARDORESS IN RG
005602 173606 ;173602 173606 )

005604 000664 ;173604 0006EY BR REGSAV : SAVE R1-R?

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

! THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL

: 'RINGING AND HAVE THE VALUE 1365 (OCTAL) IN IT'S

! T0 -10 BYTE COUNT TO108C.

! NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S.
00S606 00S00S ;173606 005005 1os: CLR R : RODRESS LOCATION ZERO
005610 012500 ;173610 012500 MOV (RS)+, RO 'CAVE 0 IN RO
005612 012501 ;173612 012501 MOV (RG)+ ‘GAVE 2 IN Rl
005614 011502 ;173614 011502 MOV (RS), h :SAVE 4 IN R2
005616 012725 ;173616 012725 MOV 8218’ (RS)+ :SET NXM TRAP RODRESS IN Y4
005620 173634 ;173620 173634
005622 011503 ;173632 011503 MOV (RS),R3 :SAVE & IN R3
005624 012715 :173624 012715 MOV |PR7 (RS) !SET PRIORITY FOR NXM TRAP
005626 0240 173626 000340

. LOOP THROUGH ALL DTE’S

005630 012704 ;173630 012704 éOS: MOV 8DOLYCNT-DTESIZ,R4 ;POINT TO DTE s -1°S DELAY COUNT REGISTER
005632 174340 ;173632 174340
; (WILL BUMP TO 8 0)

(VNP AININININININININININININIRIN IR INIRIRINRININIRINTIRININIRINIRIAINTIRININIRIRINIRTN)
FREORE S SFF ESAH S EBBURR BB BEYRR YN o nT
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DZBMD.P11 ROM CONTENTS TRBLES

3157 .

gigg ! HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE

3160 00S634 012706 ;173634 012706 218: MOV 84, SP ;SET SP TO 4, STACK IS LOCATIONS 2 AND O

gigé 005636 000004 ;173636 0000QH

3163 00S640 D62704 ;173640 062704 228:  ADD 80TESIZ,RY :BUMP TO NEXT DTE’S EXTERNAL PAGE ADDRESS

3164 005642 000040 ;173642 000040

3165 00Sewd 106704 ;173644 105704 TSTB R4 1S THIS THE END OF THE DTE'S?

3166 ; ; NOTE_THAT THE (A3T DTE IS AT 774540

3167 : AND THAT NOW Rq- 77%500 IF END

3168 00S646 100770 ;173646 100770 BMI éos :YES-- START ALL OVER, UNTIL R DTE

3169 YS HE P¥SHED THE BUTTON

3170 00S650 032764 ;173650 032764 BIT 5701109,519 ~DLYCNT(RY) ;DOORBELL RINGING?

3171 DOS652 DO4000 ;173652 DO400O

3172 00SeSH 000034 ;173654 0000

3173 0D0S6S6 001770 ;173656 001770 BEQ 228 0-- TRY NEXT DTE

3174 005660 026417 173660 026417 CHP T0108C- DLYCNT(RH’ (PC) :DOES THIS ONE HAVE 1365

3175 005662 000014 ;173662 0GOOIM

3176 : IN IT'S TO -10 BYTE COUNT?

gi;g 00S664 001365 173664 001365 BNE 228 :NO-- TRY ANOTHER DTE
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DZBMD. P11 ROM CONTENTS TRBLES

gig .BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(657) 22-AUG-75 10:30 PAGE 7

g{gé ' . WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON

3{83 : ADDRESS OF DLYCNT REGISTER IS IN RY

3185 010315 ;173666 010315 ' MOV R3, (RS) :RESTORE LOCATION b

3186 005670 010245 173670 010245 MOV R2. -(RS) Dy

3187 005672 010145 ;173672 010145 MOV RI.-(RS) 2

gig 005674 010045 ;173674 010045 MOV RO, -(RS) : 0

3190 : SAVE FIRST 12 DTE REGISTERS DLYCNT TO TO110T

3}35 : "IN LOCATIONS 130-156

3193 005676 012700 ;173676 012 ' MOV $OTESAV, RO :POINT TO SAVE ARER

3194 005700 (C00130 ;173703 &nf%

3195 005702 (12420 ;173702 012420 298: MOV (R4)+, (RO)+ .SAVE A REGISTER

3196 00S70M4 022700 173704 022700 CMP 8T0110T-DLYCNT+DYESAV, RO ;FINISHED?

3197 005706 000156 173706 000156

gigg 005710 103374 ;173710 103374 BHIS 298 :NO-- SAVE SOME MORE

300 P Rw= TOLiDTee

3201 :

3202 ! SET Rl= STATUS REGISTER

3203 : R4= DIRG2 REGISTER

3205 : DO 'DIAGNOSTIC RESET' TO CLEAR DOORBELL AND BYTE COUNT

3206 . LORDED FLRG

3207 -

3208 -173712 $ss-.

3209 00S712 00S724 173712 00S72M 5T (RY)+

3210 005714 010401 173714 010401 MOV RY,R1 . S0 DOES Rl

3211 005716 012700 173716 012700 MOV 8DRESET, RO :SETUP RO FOR 'DIAGNOSTIC RESET’

212 005720 000100 :173720 000100

3213 005732 010021 173722 010021 MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER
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0ZBMD.P1I
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17
18
19

MRCY1]l 27(bb3)

ROM CONTENTS TRBLES

; 173724 00S061
: 173726 177744
1173730 005061
173732 17776M

7% B
173790 1775
;173742 010014

; 173744 00S061
1173746 177766
1173750 012761
+ 173752 107400
;173784 177762

;173756 032711
:173760 004000
: 173762 001775
: 173764 010014
:173766 012705
;173770 100000

.173772 00S007

2-MAY-77

: REGISTERS:

; g --

by

' CLR
CLR

30%: BIT

e Wws Wwe e @ @

408 :

RI --
RY --

o R ot i Tt 2

ROV

— — ——

LOB

11:46 PRGE 7S

DRESET (DIAGNOSTIC RESET FUNCTION)
STAT (STATUS REGISTER)
DIRG2 (DIAGNOSTIC REGISTER s2, WHERE DRESET IS)

MEMORY, RS
D, THE =10 W LL RING DOORBELL

DLYCNT-STAT(R1) ;SET DTE2D FOR MAXIMUM DELAY (ZERC)
TOL0AD-STAT(R1) ;START DUMPING -11 MEMORY TO -10

STARTING AT LOCATION O
5T01108 (R1) : 1S DOORBELL RINGING (TRANSFER COMPLETE)?

A8 (rw) s R LR CBoBRBEL MO ERROR FLAGS

NOW THE -10 WILL GIVE US A 256 WORD BOQTSTRAP TO BE RERD
INTO -11 MEMORY STARTING AT LOCATION 0.
THE -10 WILL RING OUR DOORBELL,

WHEN FINISHED
AND WE WILL START EXECUTION

OF THE LOADED CODE AT LOCATION'O.

CLR
MOV

BIT
BEQ

MOV
MOV

CLR

TO11RD-STAT(RI)
$IFLOP! ((-258.>87777>,T011BC-STAT(R])

;START INPUT TO LOCATION O
;256 WORDS, INTERRUPT

: ~10 WHEN DONE
#T01108, (R1} :DOORBELL RINGING (LORD FINISHED)?

40$ no-- NAIT UNTIL DONE

RO, (RY) CLEAR DOORBELL RINGING

81715 RS scr RS: BITIS= I, BITO= 0O

. TO SAY BUTTON #4 PRESSED

PC GO 7O LORDED CODE, STARTING AT
: LOCATION 0




MOb

RAINDEC-11-DZBMO-J MACY1]l 27(663) 2-MAY-77 1l:46 PAGE 76
DZBMD.PI! ROM CONTENTS TRBLES

335553 :BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(B57) 22-AUG-75 10:30 PAGE 8

3255 ; FILL TO END OF ROM

3256 :

3268 . 173774 000004 ' .PRINT <1000>-<.-ROMORG> ;FREE BYTES AT 1000

3259 00S774 000000 ;173774 000 .BYTE O

3260 1173775 000 .BYTE O

Bl B SR

76 000000 ;173776 000 .BYTE 0

3263 173777 00O BYTE O

3264 :

3265 :

3266 :

3267 . 174000 000001 PASS2: .END

3268
3269 ;



NOb

MRAINOEC-11-0ZBMO-J MACYLl 27(b63) 2-MAY-77 1l:4b6 PAGE 77

—_— m— e e

DZBMD.P11 ROM CONTENTS TABLES
3270 006000 nnP
e "% Fhodhen POR Brdr
T IS
27y 'unL AND FOR REFERENCE
gg;g ans7ac - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PAGE 1
377 ; .TITLE BM873G - KL10 (POP-11) 256 WORD BOOTSTRAP ROM
3279 ’ . THIS 1S THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BMB73-YG BORRD
3281 ;
3282 : MODULE : BM8736G
3283 :
3284 : DATE: JUNE 1978
3285 :
3285 ; AUTHOR: RICH MURATORI
3088 ;
3289 : COPYRIGHT (C) 1972 DIGITAL EQUIPMENT CORPORATION
3290 : ALL RIGHTS RESERVED
3291 ;
3292 :
gggg . .ENARBLE RBS, AMA ‘
3295 : ASCI1 CHARACTER DEFINTIONS
3297 ; 000040 &PRCE= 4O :ASCII SPACE
3298 : 000001 SYN= 1 'RSCIT SYNC
3299 : 000012 L(F= 12 ‘ASCIT LINE FEED
3300 ; 000015 CR= 1S :ASCII CARRIAGE RETURN
3301 : 0000S4 COMMA= SN -ASCII COMMA
3302 : 000006 ACK= 6 ASCIT ACKNOWLEDGE
3303 : 000025 NRK= 25 'ASCIT NEG RCKNOWLEDGE
3305 : BUFFER RREAS
3307 . 002100 (INBUF= 2100 :LINE INPUT BUFFER
3308 : 002310 DEABUF= 2310 :DERSCIIZED INPUT BUFFER
gg{? ; DL11E REGISTER DEFINITIONS
33{5 . {;soog BLRCSR= i;gogg ot%{e SEEE§3E§ STATUS REGISTER
3314 : o 172884 BtQEQEE 176004 tOL11 nnsnxrrggrs§nrus REGISTER
ggig : 176006 DLXBUF= 176006 :DL11E TRRNSHISSION BUFFER
3317 : 100000 91715 =100000
ggig Py 000340 PR7=7%40 :PRIORITY LEVEL 7
ggg? E DTE20 REGISTER DEFINITIONS
3322 ; 174400 OLYCNT=174400  ;DELAY COUNT WORD
3323 : 174414 TOI0BC=174414  :TO-10 POP-11 MEMORY RDDRESS
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BO7

263) S-MRY-77 11:96 PRGE 78
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1-0Z8MD-J MACY1]l 27(663)
ROM CONTENTS TABLES

cO7

2-MAY-77 11:46 PRGE 79

;BM873G - KLI0 (PDP-11) 256 WORD BOOTSTRAP ROM MACYLl 27(663) 1-JUN-76 09:14 PRGE 1-1

; 004000

: 000040
; 000130
: 173000

; 173000

100000 IF1.0P=100000

;1 FLIPFLOP BIT

DIRGZ DEFINITIONS

000100 DRESET=000100 ;DTE RESET

STAT REGISTER DEFINITIONS
t01108=004000 ;-10 REQUESTED -11 INTERRUPT

! DEFINITIONS . . .

ROTOR?=
OTESAV=

ROMORG:

Y0
130

173000

;SAVE RO TO R7 IN 40 TO S&

;SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOLIOT
; IN LOCATIONS 130-156

;ROM STARTS AT 773000

: ESTABLISH ROM ORIGIN

. =ROMORG



DO7

MAINDEC-11-0DZBMD-J MACYLl 27(6b3) 2-MAY-77 11:46 PAGE 80
0ZBMD.P11 ROM CONTE" 5 TRBLES

g :BMB73G - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663. 1-JUN-76 09:14 PAGE 2

353 .SBTTL BOOT FROM MARSTER FRONT END

3361 ' EXTERNAL BUTTON 81 -- LORD FROM MASTER FRONT END VIR DLIIE

33%,35 3oepasssmc BUTTON 81 CAUSES A LORDER UTILITY PROGRAM (DGGDE) TO BE LOARDED

3365 : 70 RCCOFPL sn THI FOLLOW EXIST:

:&9 : @;ﬁ%wﬁﬁwﬁmﬁsxmmmnnw

3368 : 2) THE *.AlL° F AVAILABLE ON THE SELECTED LORD

3369 : 61 ;ung r&% "5«185

3370 : 3) THE MASTER FRONT END AMD THE SECONDARY FRONT END MUST BE CONNECTED

3371 : THROUGH DL11E'S AND A NULL MODEM.

3372 : 4) THE SECONDARY FRONT END MUST HAVE R TTY CONNECTED TO IT.

337‘4333 ’ . SEND BOOTSTRAP REQUEST TO MASTER FRONT END VIA THE DLIIE. THE

3375 } REQUEST 1S xu THE rom 'e (CR>(LF>’, WHICH CALLS FOR THE

3376 :BOOTING OVER OF DGQOE.AI1L.

3377 006000 00000S ;173000 0000OS BUTONL: RESET :CLERR THE WORLD

3378 006002 012706 173002 012706 MOV 82000, SP :SETUP STACK POINTER

3379 00600M 002000 ;173004 002000

3380 006006 012701 173006 012701 MOV 80GQDE, R1 . RDDRESS OF SYNC + BOOT REQUEST

338] 00601C 173374 ;173010 173379

3382 006012 105737 ;173012 105737 SENUIT: "STB  38OLXCSR .15 DLI11E RERDY TO TRANSMIT

T4 00e0le 100378 17a0le oaare BPL NOIT UNTIL 1T IS

3385 006020 000403 ;173020 000403 B8R SE -Enmc n%oum R -FRIL VECTOR

3386 l!!illllllilllllllll!llllllllll‘llllllllllllll!llll!lllllllli!!l

3387 : REQUIRED POWER-FARIL VECTOR MUST BE AT 173024

3389 006022 000000 ;173022 000000 JHORD O :FILLER

3390 006024 173000 173024 173000 .WORD  ROMORG,PR?

%&é 006026 000340 173026 000340

3393m ' ; Y T2 Y 22 222232223223 21222222223

3395 006030 112137 ;173030 112137 1S: MOVB  (R1)+,38DLXBUF ;LOAD R CHAR INTO OUTPUT BUFFER

33% 006032 176006 ;173032 176006

3337 006034 105711 173034 105711 TISTB  (R1) :ANY MORE CHARS TO SEND?

3398 00603 001365 173036 001365 auc SENDIT 'BRANCH IF MORE CHARS TO SEND

3399 006040 005005 173040 00S00S RS : CLEAR SYNC RECEIVED FLAG

00 ‘WAIT TO nscervs BOOT PROGRAM (DGGDE.AL1), ONE nscuzso cmn AT

01 ‘A TIME, ONE LINE AT A TIME.

402 006042 012701 ;173042 012701 AXTLIN: MOV sLINBUF ,R1 . ADDRESS OF LINE INPUT BUFFER

403 006044 002100 ;177744 002100

M04 006046 105737 173046 105737 NXTCHR: TSTB  3#DLRCSR :CHAR RECEIVED YET?

0S5 006050 176000 173050 176000

406 00605 100375 173052 10037% BPL NXTCHR :BRANCH IF STILL TO WAIT

408 ' . PROCESS THE RECEIVED RSCIIZED CHAR. IGNORE ALL CHARS UNTIL A SYNC

409 'GIGNAL 1S RECEIVED. A LINE FEED MARKS THE END OF A LINE. THE MAX

MI0 'NUMBER OF CHARS PER LINE IS 131, MORE THAN THAT IS AN ERROR.



EO7

MARINDEC-11-0ZBMD-J MACY1]l 27(663) 2-MAY-77? 11:46 PRGE B!
0ZBMD.P11 ROM CONTENTS TRBLES
1 9 113711 ;17304 113711 @s: MOVB  JSOLRBUF, (R1)  :RERD CHAR INTO LINE INPUT BUFFER
Lid BRBed 1404h {53! 1M
33:{3 006060 142711 ;{73%0 142711 BICB 8200, (R1) :CLERR HIGH ORDER BIT OF CHAR
MIS % %‘S% 21% %1% BEQ NXTCHR :BRANCH IF YES, IGNORE NULLS
16 006066 121127 173066 121127 CMPB  (R1), 8SYN ‘1S CHAR THE SYNC SIGNAL
3417 006070 00000! ;173070 00O00O!
418 006072 001413 ;173077 001413 BEQ s ;BRANCH IF YES
19 006074 005705 173074 D0S70S 157 RS :HAS SYNC RLREARDY BEEN RECEIVED?
20 006076 001763 173076 001763 BEQ NXTCHR :BRANCH 'F NOT, IGNORE CHAR
21 006100 122127 173100 122127 CMPB  (R1)+,sLF : 1S CHAR A LINE FEED?
3422 006102 000012 ;173102 0000l
3423 006104 001410 ;173104 00I4iC BEQ PACKIT :BRANCH IF YES, END OF LINE



FO7

MAINDEC-1]-DZBMD-J MACYIl 27(BB3) 2-MAY-77 11:46 PRGE 82
DZBMD.Pil ROM CONTENTS TRBLES
33:2 :BM873C - KLi0 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PAGE 2-1
M 1 :1731 7 CMP RI,SLINBUF+132. ;HAVE WE RERCHED THE END OF THE BUFFER?
35 BRI BS 173178 BRRlss
o8 006112 +173112 00375% BLE NXTCHR :BRANCH IF NOT, GET REST OF LINE
29 006114 737 173114 0Q4737 JSR PC, NRKSND :SEND A NEG ACKNOWLEDGE
MO 006116 173346 173116 173346
333% 006120 000000 173120 000000 HALT . TOO MANY CHARS IN A LINE
433 0oele2 00S205 ;173122 005205 38: éa"c RS :SET SYNC RECEIVED FLRG
33:% 006124 000750 ;173124 000750 NXTCHR :G0 GET NEXT CHAR
3436 . UNSCRAMBLE THE ASCIIZED CHARS INTO 16-BIT WORDS. THE FORMAT OF A
43?7 !LINE IS E WROCNT,LADDR,DATA,DATA,...,DATA, CHKSUM(CR) <LF>
3438 ' WHERE WROCNT 1S THE WORD' COUN?
439 ; LAOOR IS THE LCAD AOORESS
3440 : DATA IS LORD DATA
333:5 : CHKSUM IS THE CHECKSUM
43 poel2e 012703 ;1731% 865708 PACKIT: MOV 8DEABUF ,R3 .GET RDORESS OF DE-RSCIIZED BUFFER
444 006130 008310 :1731 3l
3445 uosiae mafm ;{;3{32 oxezm MOV sLINBUF ,R1 .GET RODRESS OF INPUT BUFFER
51-::9 %& 5351% 517315? 5?5139 CMPB (R1)+,8°E :FIRST CHAR IN LINE SHOULD BE AN E°
448 006140 000105 173140 00010S
449 006142 0GI403 173142 001403 BEQ 18 :BRANCH IF 1T IS
M50 006144 004737 173144 00N737 ISR PC, NRKSND :SEND A NEG ACKNOWLEDGE
MS] 00614 173346 173146 173346
33:% 006150 000000 ;173150 000000 HALT . INCORRECT LINE SYNTAX, FIRST CHAR NOT AN E
454 006152 2e127 ;173152 122127 1S: CMPB  (R1)+,8SPARCE  ;SECOND CHAR SHOULD BE R SPACE
455 006184 000040 173154 00OCNO
56 006156 001403 ;173156 001403 BEQ NXTWRE :BRANCH IF IT 1S
457 006160 00M737 173160 004737 ISR PC, NRKSND :SEND A NEG RCKNOWLEDGE
M58 006162 173396 17316 173396
3459 006164 000000 173164 HALT . INCORRECT LINE SYNTRX, 2ND CHAR NC™ A SPACE
b1 006166 005002 ;173166 00S0CE NXTWRD: CLR R2 :CLEAR WORD FORMER
M62 006170 112100 :173170 112100 1§: MOVB  (R1)+ RO 'RERD CHAR FROM L INE BUFFER
463 006172 122700 1173172 122700 CMP8  #CR,R) 1S CHAR A CARRIAGE RETURN
464 006174 000015 :173174 00001S
465 006176 001774 :173176 001774 BEQ 18 . BRANCH IF YES
M6b 006200 122700 ;17 122700 CMPB  sLF,RO :1S CHAR R LINE FEED
67 006202 000012 173202 000012
M68 006204 001422 ;173204 001422 BEQ 38 . BRANCH IF IT IS
469 006206 122700 173206 122700 CMPB  sCOMMA, RO :1S CHAR A COMMA
MN70 006210 173210 Q0OO0SH
71 006212 001415 :173212 001415 BEQ 2% . BRANCH IF IT IS
72 %w : 173214 006302 ASL R2 'SHIFT WORD OVER TO MAKE ROOM FOR
MN73 16 173216 006302 ASL RO 'NEXT CHAR
M7 006220 006302 173220 006302 ASL R
MN7S 006222 000402 173222 000402 BR 4§ . BRANCH RROUND POWER-FAIL VECTOR
3"‘75 : llilillilliilllll!lllillII{!Ill&llllilllii!Il!lllli!!lliil.l!!!i
77 : REQUIRED POMER-FAIL VECTOR - MUST BE RT 173224




MRINDEC-11-0JBMD-J
0ZBMD.PII

006224
006226

MRCY1] 27(663)

ROM CONTENTS TRBLES

173000

; 173224 173000
:173226 000340

;173230 006302
173832 006302
; 173234

1732‘0‘4 000751
: 173246 010223

2-MAY-77

11:46 PRGE 83

. WORD

GO7

ROMORG , PR?

; Y Yy Y XY YYYIRYITERXRERIRIITIRRRIRIRITITIRILLIRIRISLILLSAL SRR LS L)

4s:

cs:

B SRR

MOV

Re
R2

R2
#100,R0

RO,R2
1S

R2, R3¢+

;CLEAR RSCIIZED B1IT

; INSERT NEW CHRR INTO WORD
;GO GET MEXT CHAR

; STORE WORC IN BUFFER



MRINDEC-11-0ZBMD-J

0ZBMD.PILI

3493

Knia

495 0062S0
349

97 006252
3498

BH ooz
20 s
350N 0062BM
3505 006obh
3506 006270
3507 006272
3508 006a7M
3509 006276
3510 006300
3511

3512

3513

3S1H

3515 006302
3516 006304
3517 006306
3518 006310
3519 006312
3520 00631M
3521 006316
3522 006320
3523 006322
B 0063
3525 006326
3526 006330
3527 006332
3528 0063M
3529

3530 00633
3531 006340
3532 006342
3533 006344
M

3535

3536

537

3538 006346
3539 006350
3540 006352
3541 006354
3542 006356
3543 006360
35 006362
3545 006364
3S4t 006366

;BM873G - KL10 (POP-11)

000746
810223

Q0315
020203

002775
00S700
001403

B

:
o

£ W
—
o]

wo

o
[ Y
Ned

Ce WM wIVIERWIBI ST

MACYLl 27(6863)
RONM CONTENTS TRBLES

: 173250
: 173252

gie2

il

: 173264
: 173266
1173270
;173272
117327
1173276
: 173300

8

oL£noO
W
MY »—

Bt Bt s s e
e
= bn o P

—
-
)

173330

173364
; 173366

000746
010223

00310
e
00S700

001403

004737
173346

i

:

ey [y P
u—Nw
WNEWN
P
——fe— L

%

012700
00002S

000402
112700
000006

105737
176004
100375
110037

e-MaY-7?7

256 WORD BOOTSTRAP ROM MACYLl 27(663)

11:46 PAGE 84

1-JUN-76 C9:14 PAGE 2-¢2

BR NXTWRD :GO FORM NEXT WORD
38: MOV R2, (R3)+ -STORE CHECKSUM IN BUFFER
-VERIFY THAT m:&ccx UM IS ZERO.
CHCKIT: MOV R2 -RDDRESS OF BUFFER
CLR :CLEAR CHECKSUM
18: A0O (R2)+ R0 : NEXT WORD TO CHECKSUM
CHP R2,R3 : RERCHED Fm OF BUFFER YET
BLY 18 "BRANCH IF NOT
ST RO 1S CHECKSUM = 07
BEQ LORDIT . BRANCH IF YES
JSR PC, NAKSND :SEND R NEG ACKNOWLEDGE
HALT : CHECKSUM ERROR
; THE RECEIVED DATA WORDS INTO THE DESIGNRTED PLACE IN MEMORY.
:Ldoﬁgno COUNT OF ZERO INDICATES R TRANSFER BLOCK. START CYECJTING
"THE LORDED PROGRAM AT THE SPECIFIED RDORESS.
(ORDIT: MOV DERBUF , RO :GET LORD WORD COUNT
BEQ $ BRANCH IF IT7°S ZERQ (R TRANSFER BLOCK .
MOV sDERBUF +4, R2 ' RDORESS OF FIRSY DATA WORD
MOV DERBUF +2,R1 .GET LORD RDORESS
18: MOVB (R2)+, (R]}+ . MOVE DATA FROM BUFFER TO MEMORY
MOVB (R2)+. (R1)+ 'MOVE DATA FROM BUFFER TC MEMORY
DEC RO : DECREMENT WORD COUNT
BGT 1§ :BRANCH UNTIL ALL DATA IS LORDEC
JSR PC, RCKSND G0 SEND AN ACK
BR NXTLIN GO GET MNEXT LINE
2s: JSR PC, ACKSNO . G0 SEND AN RCK
MOV DERBUF +2, PC .START ADORESS OF LORDED PROGRAM
;m«% g %g ;8 Ssg:g ﬁ“ "QEK“C" BACK TO THE MASTER FRONT ENC.
"ACK i
NAKSND: MOV shAK , RO :SETUP RSCII NEG ACK
B8R RESPND GO SEND 17
ACKSND: MOVB  8ACK,RO 'SETUP RSCII ACK
RESPND: TSTB  J8DLXCSR . 1S TRANSMITTER RERDY”
8PL RESPND WRIT TIL IT IS
MOVB RO, asDLXBUF ' SEND ACK /NAK



MRINDEC-11-DZBMD-J
0ZBMD.PL1

3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559

3560
3561

006370
006372
006374

006376
006400

006402
006404
006406
006410

ROM CONTENTS TRBLES

176006
000207

d41001

005015
0C00C00

000000
000000
000000
000000

MRCYLl 27(663)
1173370 176006
;173372 000207
1173374 00!
173375 102
;173376 005015
: 173400

: 173401 000
; 173402 000
: 173403

: 173404 000
: 173405 000
- 173406 00G
: 173407 000
173410 006

e-MRY-?77

DGGOE :

11:46 PAGE 85

RTS

.BYTE
.RSCI2

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE

PC ;RETURN TO CALLING RCUTINE

SYN
/B/<CR) 'LF>

00000000



Jav

MAINDEC-11-DZ8BMD-J MACYLl 27(B63) 2-MAY-?7 11:46 PAGE 86
0Z8M0. P11 ROM CONTENTS TRBLES
3562 .BM873G - KL10 (PDP-11) 256 WORD BOGTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PRGE 2-3
Y4 117 .BYT
B e ocom LB B BE 3
3566 173*413 000 ‘BYTE O
367 006414 000000 mm 000 ‘8YTE O
228 e 38 e B
006416 000000 { 000 Byt
¥70 173417 000 BYTE 0
3571 006420 000000 173420 000 BYTE ©
%72 '17321 000 ‘BYTE ©
373 006422 000000 ;173422 000 ‘BYTE O
'173423 000 ‘BYTE O
| 3575 00e424 000000 ;17344 000 ‘BYTE O
%76 11725 000 ‘BYTE O
3577 006426 000000 :173426 000 ‘BYTE O
3578 1173427 000 ‘BYTE O
3579 006430 000000 :173430 000 ‘BYTE 0
3580 1173431 000 ‘BYTE O
3581 006432 000000 173432 000 ‘BYTE O
‘173433 000 ‘BYTE O
3583 006434 000000 :17343™ 000 ‘BYTE O
X84 ;173435 000 ‘BYTE O
3585 00643 000000 173436 000 ‘BYTE O
386 '173437 000 ‘BYTE O
387 006440 000000 173440 0G0 ‘BYTE 0
¥%e8 173441 00C ‘BYTE O
389 006442 000000 173442 000 ‘BYTE O
X0 1173943 D00 ‘BYTE O
331 00644 00000 (173444 00O ‘BYTE 0
%92 173445 000 ‘BYTE O
¥33 006446 000000 17344 000 BYTE O
XN 173947 000 ‘BYTE 0
395 006450 000000 173450 000 ‘BYTE O
X% ‘173451 000 ‘BYTE O
3597 006452 000000 173452 000 ‘BYTE 0
3598 173463 000 ‘BYTE 0
399 006454 000000 173454 OGO ‘BYTE 0
3600 17485 000 ‘BYTE O
351 006456 000000 173456 000 ‘BYTE O
3602 173457 000 ‘BYTE O
3603 006460 000000 173460 000 ‘BYTE O
3604 ‘173461 000 ‘BYTE 0
3605 006462 000000 173462 000 ‘BYTE 0
3606 ‘173463 000 ‘BYTE 0
%607 006464 000000 173464 000 ‘BYTE 0
3608 173465 000 ‘BYTE O
3609 006466 000000 173466 000 ‘BYTE O
3%10 1173467 000 ‘BYTE 0
3611 006470 000000 173470 000 ‘BYTE O
. 12 173971 000 ‘BYTE 0
| 3613 006M72 000000 :173472 000 ‘BYTE 0
3614 ‘173473 000 BYTE 0
361S 006474 000000 173474 000 BYE 0

r————— ——— — — e — ——



MAINDEC-11-028MD-]

MACY1l 27(663)

DZBMD.P11 ROM CONTENTS TRBLES

3616
3617 00e476 000000

s 173475 000
;173476 000

2-MAY-77

11:46 PRGE 87
.BYTE O
.BYTE O




MAINDEC-11-02BMO-J
DZBMOD.PL1

ROM CONTENTS TRBLES

MACYLl 27(663)

2-MRY-77

11:46 PAGE 88

;BM873G - KL10 (PDP-11) 256 WORD BOOTSTRARP ROM MARCYLl 27(663)

000000
000000
000000
000000
000000
000000

000000

000000
000000

; 173477
: 173500
173501

1
:17

173505
173506
+ 173607
+173510
+ 173611
173512
1173513
17 14
.173515
:173516
$ 173517
,173520
;173521
;1?3522
;173523
: 173524
,173585
: 173526
; 173527
173530
;173531
; 173832
;173533
;173534
173535
1173536
1173637

8

000

000

8ES858BEE83888588E8885888888

.BYTE
.BYTE

OO0O000O00O000ODOOOO0OOO0O0O0O0O0O00000OO0000

1-JUN-76 09:14 PAGE 2-4



— et Y ——— ——— ———.. —————— — - —
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MAINDEC-11-DZBMD-J MACYI] 27(663) 2-MAY-77 11:46 PAGE 89
0ZBMD.P11 ROM CONTENTS TRBLES
y .BM873G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYll 27(6b3) 1-JUN-76 09:14 PAGE 3
: .SBTY GISTER ?RVE ROUTINE
357 : ISTER SAVE ROUTINE
59 REGSRMS nu. D TO SA Sﬁnsnm. REGISTERS RO-R?
3kt IN MEMORY -56 (LOC TION
CALLING SEQUENCE:
MOV RO ROTOR7+0
MOV o RET

BR Av
RET: <RETURN HERE>

ALL REGISTERS RESTORED

W WS WS G PG E R WS EIES W W

; 173540 . =ROMORG+540
006540 (10037 ;173540 010037 REGSAV: MOV RO,ROTOR7+16  ;SAVE RO RS PC IN Sb
gg;g 006542 0000S6 ;173542 0000SH
* 4 81 ; 173844 MOV SROTOR7+16,R0 ;RO NOW POINTS TO S6
5 RO QSR i e
3679 006550 010640 ;173550 010640 MOV SP, - (RQ) ;SAVE SP IN SN
3680 006552 010540 ;173552 010540 MOV RS, -(RQ) :SAVE RS IN 52
3681 006554 Q10440 ;173654 010440 MOV RY.-(RO) :SAVE R4 IN S0
3682 006556 010340 ;173556 010340 MOV R3,-(RJ) :SAVE R3 IN 46
3683 006560 010240 ;173560 010240 MOV R2.-(RO) ;SAVE R2 IN 44
3684 010140 ;173562 010140 MOV RI’-(RQ) :SAVE K’ IN 42
3685 006564 014000 ;173564 014000 MOV -(R0),RO 'RESTOR: RO FROM 40
3686 006566 000177 ;173566 000177 INP SROTOR7+16 :GO TO SAVED PC
3687 006570 004264 173570 00426
5659 00e572 000000 ;173572 0OCOOO JWORD O :FILLER WORD
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006574
006576

ROM CONTHgng*RSZégba)

;BM873G - KL10 (POP-11)

ﬁ%%g

- O000
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011503

A

uﬂguvuwww
;grugg

Pt Pt Poat ot frus Pt et s -

:

: 173646
: 173650

000040

173574
010037

012700

173606
000755

012706
00000

062704
000040
105704
100770

032764

NO7
2-MAY-77 11:46 PAGE 90

256 WORD BOOTSTRAP ROM MACY1l 27(663) 1-JUN-76 09:14 PAGE Y

; iﬁ?gghﬂLo Ttgﬁocgogzsgﬁﬁg 5“803331g¥538 THROUGH DTE20
BTESIZ= 40 :EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE
! BUTTON #4 -- INITIATED BY '-10 RELORD -11' BIT
; . =ROMORG+574
BUTON4: MOV RO, ROTOR7+0 :SAVE RO IN 4O
MOV #108,R0 :SET RETURN ARDDRESS IN RO
BR REGSAV : SAVE R1-R7

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

THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
RINGING AND HAVE THE VALUE 1365 (OCTAL) IN IT’S
TO -10 BYTE COUNT TO108C.

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

P—SBe WL BEWERE RS W

0s: CLR RS : ADDRESS LOCATION ZERO
MOV (R5)+ RO 'SAVE 0 IN RO
MOV (RS)+ SAVE 2 IN Rl
MOV (RS), he :SAVE 4 IN R2
MOV 28218, (RS)+ :SET NXM TRAP ADDRESS IN Y4
MOV (RS),R3 +SAVE 6 IN R3
MOV 8PR7. (RS) :SET PRIORITY FOR NXM TRAP

; LOOP THROUGH ALL DTE’S

208: MOV
. (WILL BUMP TO 8 0)

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

big. Mo wd,SP .GET SP TO 4, STACK IS LOCATIONS 2 AND O
22%: ADD $DTESIZ,RY :BUMP TO NEXT DTE’'S EXTERNAL PRGE ADDRESS
TSTB Ry :1S THIS THE END OF THE DTE'S”
' 'NOTE THAT THE LAST DTE IS AT 774540
: AND THAT NOW R4= 774600 IF END
BM1 208 s YES-- START ALL OVER, UNTIL A DTE
SAYS HE PUSHED THE BUTTON
BIT #701108,STAT- ~OLYANT(RY) : :DOORBELL RINGING?

’

80! YCNT-DTESIZ,RY ;POINT TO DTE # -1'S DELAY COUNT REGISTER




508

Dnggcgnx-omi& ﬁﬁ;l#ﬂé?ﬂ) 2-MAY-77 11:46 PRGE 9I

il
) |
| il )|
41 : 41
14 ;i 1M

006664 001365 ;173664 001265

&

BNE

¥oec

2es

:NO-- TRY ngxr YTE
-DLYCNT(RY), (PC) ;DOES THIS ONE HAVE 1365

- IN 17’S TO -10 BYTE COUNT?
:NO=- TRY nnérnéa OTE




MIINOEC-11-DZBMD-J
ROM CONTENTS TRBLES

DZBMD.P11

37
3754
3755
3788
3758
3759

hE,

3764

ARRREREES

3774
3775

RERR

9
2

Ad8

3786

;BM873G - KL10 (PDP-11)

G1040!
012700

010021

MACYIl 27(663)

Qﬁi’tg
2
2220

g
3

8%
g

o
n
o

5
%
i

34
o
B
3

e W W WIWe WS

;173712 00S724
;173714 010401
;173716 012700
;173720 000100
;173722 010021

2-MAY-77

256 WORD BOOTSTRAP ROM MACYLl 27(66J)

il:46

co8

PRGE 92

DT GISTERS DLYCNT TO TO1107
13- 188

-
: 0

——— —— e —— i ——

— . -——- —_ ——

; WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
RDORESS OF DLYCNT REGISTER IS IN RM
;RESTORE LOCATION b

;POINT TO SAVE RRER

.-SAVE A REGISTER
8T0110T-DLYCNT+DYESAV, RO ;FINISHED"

;NO-- SAVE SOME MORE

DO 'DIAGNOSTIC RESET’ TO CLERR DOORBEL. AND BYTE COUNT

MOV R3, (RS)
ngv R2.-(RS)
v RI -(RS)

MOV RO, -(RS)

: SAVE FIRST I

! "IN LOCATI

’ MOV #DTESAV, RO

298: MOV (R4)+, (RO)+
CMP
BHIS  29%

! R4= TOL1DT+2

: SET Rl= STATUS REGISTER

; R4= DIRG2 REGISTER

§ LORDED FLAG
A
MOV sDRESET.RO
MOV RO, (R1}+

1-JUN-76 09:14 PRGE S

; 50 DOES Rl
;SETUP RO FOR 'DIRGNOSTIC RESET®
:R1 POINTS TO STATUS REGISTER




MINDEC-11-DZBMO-J

DZBr0.P11

GLGLEERE

SeuuEaRse

SRR

ettt

006724
006726

006732
7%

006740
006742

006774

006776
006776

MACY11l 27(663)

ROM CONTENTS TRBLES

;BM873G - KL10 (PDP-11)

00S06l ;173724
177794 ;173726
005061 ;173730
177764 ;173732

Q32711 ;173734
005000 1737%
001775 ;173740
0I0CIN ;173742

-

&
s
s

8
=
%§§

- 00
—
38
RE
.—.
~
W
~
&

§

000000; ;173774

173775
END.YG:
000000; ;173776
173777

005061
177744

177764
g
001775
010014

00S061
177766
012761
177762
032711
001775
010014
012705
100000

0CS007

000
000

000
0000C1

2-MRY-77

D08

11:46 PAGE 93

256 WORD BOOTSTRAP ROM MRCY1l 27(663) 1-JUN-76 09:14 PAGE b

; Recxsrsgs:

: Z-  DRESET (DIRGNOSTIC RESET FUNCTION)

: Rl -- STAT (STARTUS R;GISRER)

: R4 -- DIARG2 (DIARGNOSTIC REGISTER 82, WHERE DRESET IS)

. THE - L MOW STRRT MEMORY, RS AS WE SET

; THE 5 gs uﬁ%ﬂofxnxs D, THE -10 uiﬁﬁ RING OUaEDOORBELL.

’ CLR DLYCNT-STAT(RL) ;SET DTE20 FOR MAXIMUM DELAY (ZERO)
CLR TO1DRD-STAT(R1) ;START DUMPING -11 MEMORY TO -10

- srnnrxuc AT LOCATION O

308: BIT #T01108, (R1) S DOORBELL RINGING (TRANSFER COMPLETE)?
BEQ 308 :NO-- WAIT FOR DOORBELL
MOV RO, (RY) ' YES-- CLEAR DOORBELL AND ERROR FLAGS

40S§:

NOW THE -10 WILL GIVE US R 256 WORD BOOTSTRAP TO BE RERD

INTO -11 MEMORY STRRTING AT LOCATION 0. WHEN FINISHE
THE -10 WILL RING OUR DOORBELL, AND WE WILL START sxscﬂrxon
OF THE LOADED CODE AT LOCATION'O.

CLR
MOV

BIT
BEQ

MOV
MoV

CLR

FILL TO

.BYTE
.BYTE

.BYTE
.BYTE
.END

TO11RD-STAT(RY) ;START INPUT TO LOCRTION O
$IFLOP!<(-256.>87777>,TOL1BC-STAT(R1) ;256 WORDS, INTERRUPT

. =10 WHEN DONE
$TO11D8, (R1) *DOORBELL RINGING (LOAD FINISHED:?
40$ :NO-- WAIT UNTIL DONE
RO, (RY) CLEAR DOORBELL RINGING
88} 715, RS SET RS: BITIS= 1, BIT0= 0O

_; 70 SAY BUTTON 84 PRESSED
PC GO TO LORDED CODE, STARTING RT

' LOCATION O
END OF ROM
0
0
0
0
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MIINDEC-11-DZBMD-J MACYIl 27(663) 2-MAY-77 11:46 PAGE 9
DZBMD.P11 ROM CONTENTS TRBLES

3839 007000 MAP.YH

3840 s THE FOLLOWING IS A REPRODUCTION

3341 OF THE ROM mocnm FOR_BMB73YH.

3842 ,n IS l-ERE FOR zéon 10 THE

3843 ' RCTUAL ROM RENC

%:g 'BM873H - LlO (PDP 11) 256 uoao BOOTSTRAP ROM VERSION 3(23) MACY'l 27(B6b) 17-RUG-76 16:19 PAGE |

3846 ; .SBTTL TITLE PRGE

%; : "TITLE BM873H - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

3849 : COPYRIGHT (&) séws 1976 DIGITAL EQUIPMENT CORPORATION

ggss? : RLL RIGHTS RVED

3852 ! THIS 1S THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BMB73-YH BOARD

3854 :

3855 : MODULE: BMB873H

3856 ;

3857 : DRTE: 10-MAR-76

3858 :

3859 : AUTHOR: TOM PORCHER

3860 :

3861 :

3862 : .ENRELE ABS,AMA

3863 : LIST MEB’

3864 : .MCALL SDEF

3865 ’ . 000000 $DEF
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MAINDEC-11-DZBMD-J MACY1]l 27(663) 2-MAY-7?7 11:4% PAGE 95
DZBMD. P11 ROM CONTENTS TRBLES
:BMB73H - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(bbb) 17-AUG-76 16:13 PAGE 2
g ; .SBTTL MACROS AND DEFINITIONS
39?3 :
333% : MACRO TO FILL TO R LOCATION (RELATIVE TO ROM ORIGIN) WITH ZERO BYTES

.MACRO FILLTO LOC
.IFGE <LOC>-<¢, ~ROMORG>
CIFG <LOC) =<, -ROMORG>

NOéPRINT (LOC>-<.-ROMORG> ;FREE BYTES AT LOC

« wr e @0 W

.E
.REPT <LOC>-<¢.-ROMORG>
.BYTE O

®s 2 @m0 2r B B

: . _ERROR  <.-ROMORG’>-<LOC> ;BOUNDRRY EXCEEDED AT LOC
: ' JENOM  FILLTO

! MACRO TO DO 'MOV 8XXX,DEST’ OR 'CLR DEST' IF XXX IS ZERO
MACRC MOVO XXX,DEST

: . IFEQ@ XXX
; CLR DEST
; IFF
: MOV #XXX,DEST
: .ENDC
.ENOM  MOVO

RERREREREELELEEEE S

! MACRO TO ADD A SMALL NUMBER 10 A REGISTER

390! GENERATES ONE OF THE FOLLOWING:
3902 CHP -(REG), -(REG) ; -4

3903 TS7 -(ssg) : -S

3904 ; CP8  -(REG),-(REG) ' -6 (REGISTER MAY BE 00D)
3905 : DEC REG -]

= e ¢

3908 : 1eTY (Esc)o :

3909 : CMPB  (REG)+,(REG)+ : 2 (REGISTER MAY BE 000)
3910 : cmP (REG)+. (REG)+ : M i

33355 : RDD axxx, REC . ANYTHING ELSE

3913 . USE THIS MACRO WITH CAUTION, SINCE IT REFERENCES MEMORY
gig ! "AND ALSO DOES NOT SET THE CONOITION CODES PROPERLY
N1k ; _MACRO RDDX  XxX,REG,000

JS1? : $88-.

39.8 ; CIFEQ XXX+

39:9 : IF B <00C:



GO8
MIINDEC- 11 -CBMOD-J MACY]l 27.bb3) ¢2-MAY-77 |]:4% PRGE 9%
SBMC.PLI ROM CONTENTS TRBLES

392C : o, -(REG), - (REG:
39. : .ENDC



HOS8

MIINDEC-1:-02BMD-J MACY1] 27.663) 2-MAY-77 11:4%6 PRGE 97
CIBeC.Pl] ROM CONTENTS TABLES

333223 .BMB73H - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYIl 27(66b) 17-RUG-76 16:19 PAGE 2-1

33 . . ENDC

3925 : -IFEQ xxxago

3926 : .IF B <000

3927 : TST -(REGQ)

3978 : .IFF

3929 : cMPB -(REG), - (REG)

3930 : .ENOC

393] : .ENDC

3932 : CIFEQ XXX41

3933 ; DEC REG

Ky Ry : .ENDC

393 : .IFEQ XXX

393% : $$$-385+2

3937 : .ENOC

3938 ; .IFEQ Xxx-1

3939 ; INC REG

340 : .ENDC

394] : CIFEQ Xxx-2

94¢ : .IF B «<ODD»

3943 : ST (REG) +

94N ; CIFF

3945 : CMPB (REG)+, (REG) +

3946 : .ENDC

3947 : .ENDC

3948 : .IFEQ XXX-4

3949 ; .IF B «00D»

3950 : CHP (REG)+, (REG)+

3951 ; .ENOC

3962 : .ENDC

3953 : .IFEQ $8%-.

396y : ADD 8XXX, REG

3955 ; .ENOC

3956 ; .ENOM  ADDX

3957 ;

3958 :

3959 . DEFINITIONS . . .

396 ] : 000040 ROTOR?= 40 .SAVE RO TO R? IN 40 7O Sé

3963 ; 000130 OTESAv= 130 -SAVE FIRST 12 DTE REGISTERS DLYCNT TO TQ11D7

%; : . IN LOCRTIONS 130-156

% : 000014 RETRY= l2. :00 12 RETRIES BEFORE HALTING

3968 : 001 .IFNOF TESTVR

33393 : 173000 ncxjpgn = 173000 :ROM STARTS AT 773000

3971 ! ROMORG= 073000 :1F TEST, START AT 73000 INSTERD

3572 ; 000 .ENOC

3973 ;

3974 : ESTABLISH ROM ORIGIN

397¢ :

e — - = - a— -




108

MIINDEC-11-0DZBMD-J MACY1l 27(663) 2-MRY-77 1l:46 PAGE 98
0BMO.PLI ROM CONTENTS TRBLES
3976 ; 001 .IF DF TESTVR

3977 : . =ROMORG-2
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MIAINDEC-11-02BMD-J MACY]] 27(6B3) 2-MAY-77 11:45 PAGE 99
oIBMD.PLL ROM CONTENTS TRBLES
gg;g :BM873H - KLIO (POP-11) 256 WORD BOOTSTRARP ROM VERSION 3(23° MACYL1l 27(6bb) 17-AUG-76 16:19 PRGE c-2
3380 : HALT
3981 : IFF
3982 : 173000 .=ROMORG

3383 : 00G .ENDC



MIINDEC-11-DZBMD-J
0ZBMD.P1I

24

333%
237
38

EREREERRERE

58

358

SREERRERR

EEEE5ES
e ey = =y ey
OO NN LEWN—O

BRRGRBERRS

SRoERER

007000

007006
007010
007014
007016

007020
pN7022

007024
007026

007030
007032

MACY1l 27(b663)

ROM CONTENTS TRBLES

:BM873H - KL10 (PDP-11)

010005
106300
122700
000060
101001
005000
000300

042700
177770

9
042700

2-MAY-77

11:46 PAGE 100

KO8

256 WORD BOOTSTRAP ROM VERSION 3(23)
.SBTTL [EXTERNAL BUTTONS a1, 2, #3
. BUTTON 81 -- LOAD USING SWITCH REGISTER

MACY1l 27(666)

;SAVE RO IN LOCATION 40
;GET SWITCH REGISTER

; IS LOW-ORDER BIT SET”?
; YES-- LOOK AT CONTENTS

;NO-- SAVE R1-R? IN 42-56, GO TO RDORESS IN RO (FROM SWR

;SAY LOAD FROM FLOPPY, UNIT O

BUTONL :

MOV RO, ROTOR7+40

MOV SWR, RO

BIT 81T0,R0

BNE BUTONX

BR REGSAV
! BUTTON #3 -- LORD BOOT FROM RX11 FLOPPY DISK
BUTON::

CLR RO

8R BUTONX

; REQUIRED POWER-FAIL VECTOR

.
’

FILLTO g4
. WORD

ROMORG, PR7

:G0 TO COMMON CODE FOR 3 BUTTONS

; BUTTON 2 -- LORD BOOT FROM RPO4 DISK

BUTON2:

W W W WS S SR B WY

BUTONX:

108:

MOV

BR

sBIT7,RO
BUTONX

;BIT 7 MEANS LORD FROM RPCH
;FALL INTO COMMON COODE

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

R
DISK (OR TCl1l DECTRPE)

;LEFT-ALIGN SPEED FIELD IN LOW BY'E

BITO =1 IF FROM SWITCH REGISTE

BIT? =0 LORD FROM RX11 FLOPPY

BIT7 =1 LORD FROM RPO4 DISK

BIT 15 = 1 INDEFINITE RETRY

MOV RO,RS ; SAVE PRRAMETER FOR BOOT
RSLB RO ;

cHPB 83%8IT4,R0 ;1S SPEED O, 1, OR 27
BH] 108 ; YES-- UNIT IS UNIT TO USE
CLR RO ;NO-- USE UNIT =0

SWHB RO :GET UNIT # IN LOW BYTE
BIC #4C7,R0 ; TRIM TO 3 BITS 2, [, C

17-AUG-76 16:1% PAGE 3



MIINOEC-11-02BMD-J
0ZBMO.P11

007056
007060

007062
007066

MACYLl 27(663)

ROM CONTENTS TRBLES

105705
1008583

012737
173304
000004

; 173056 105705
; 173060 100SS3

;173062 012737
: 173064 173304
: 173066 00000M

LO8

2-MRY-77 11:46 PRGE 10l

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

’ TSTB RS s WHERE SHOULD WE BOOT FROM?

BMI RPB0OT :BIT 7 = | -- BOOT FROM RPO4 DISK
! BIT 7 = 0 -- BOOT FROM RX1l IF IT EXISTS, ELSE TC!l
' MOV 8TCBOOT, 4 :SET TIMEOUT TRARP TO TRY DECTAPE



MO8

MIINDEC-11-DZ2BMO-J MACY1l 27(6b3) 2-MRY-77 11:46 PRGE 102

0ZBMD.P11 ROM CONTENTS TRBLES
:823 ;BM873H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYil 27(6bb) 17-RUG-76 16:19 PAGE 3-1
40S1 007070 00S037 ;173070 005037 CLR & P .

40S¢ 007072 000006 ;173072 000006
4053 ; BR RXBOOT ; TRY FLOPPY FIRST



NO8

MIINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-?7 11:46 PAGE 103
DZBMD.P11 ROM CONTENTS TRBLES
:ggg :BMB73H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(66%) 17-ARUG-76 16:19 PAGE Y
:057 . .SBTTL RX11 FLOPPY DISK BOOTSTRAP ROUTINES
:ggg : RX11 REGISTER DEFINITIONS
382? : 177170 RXEPR= 177170 :EXTERNAL PAGE ADOR OF FLOPPY
4062 : 000000 AXCS= O :OFFSET FOR CSR
4063 : 100000 RXERR= BITIS ‘ERR
4064 : 000200 RXTREQ= BIT? : TRANSFER REQUEST
4065 : 000040 RXDONE = gxrs : TRANSFER DONE
4066 : 000020 RXUNIT= BITH *UNIT NUMBER |
:ggg : 000016 RXFUNC= si;?aaxrgsexrx ;rg?crxgn:o
4069 : 209003 RXEMET: : ENPYY 00
4070 : 000004 RXWRIT= 4 : WRITE SECTOR
4071 : 000006 RXRERD= b : READ SECTOR
4072 : 000016 RXRERR= 16 : READ ERROR REGISTER
4073 ; 000001 RXGO= BITO 'O BIT
:g;; : 000002 RXDB= 2 ! MULTI-PURPOSE DATA BUFFER REGISTER
4076 :
4077 i NOTE THAT THE BOOTSTRAP IS WRITTEN IN LOGICAL BLOCK O
4078 ! WHICH IS TRACK 1, SECTORS 1, 3, §, 7. ONLY SECTOR 1
4079 ! IS READ BY THE ROM.
4080 :
4081 :
4082 . REGISTER USAGE:
4083 : RO -- READ FUNCTION WITH UNIT SELECT SET
4084 : Rl -- RDDRESS OF RXCS
408S ; Re -- ARDDORESS OF RXDB
4086 : R3 -- UNIT #
4087 ; RY -- DATA Eacss (TO READ OR WRITE)
4088 : RS -- PARAMETER WORD SAVED FROM INITIALIZATION
4089 : SP -- RETRY COUNTER
4991 i
4032 : HERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO
4094 : 173074 AXBOOT:
4095 007074 012706 173074 012706 MOV SRETRY, SP :SET RETRY COUNT
4096 007076 000014 173076 00001
4097 007100 012701 173100 012701 MOV SRXEPR+RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX1l
4098 007102 177170 ;1731062 177170
4099 007104 010003 ;173104 010003 MOV RO,R3 :COPY UNIT
:igg : BR RXRTRY 'FALL THROUGH RETRY CHECK
:igg : HERE ON ERROR TO RETRY
4104 -173106 AXRTRY:
4105 007106 005705 ;173106 005705 157 RS . INDEFINITE RE RY?
4106 007110 100402 173110 100402 BM] RXRSET :YES-- TRY FRI JFULLY
4107 007112 005306 :173112 005306 DEC Sp :NO-- DECREMEN. RETRY COUNT




o ——

MI.NOEC-11-0ZBMD-J MACYL] 27(663) 2-MAY-77 |Ll:46 PRGE ICY
0ZBMD.PLI ROM CONTENTS #&ES

:ig 0071i4 00S4MS ;173114 002445 BLT RXEMLT

“110 ' HERE TO START TRANSFER
%111 :

BOS

—~ — g e ——

:GIVE JP IF RUN CUT

- —— - .-
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 MIINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:4% PAGE 105

| DZBMD.P11 ROM CONTENTS TRBLES
3{} :BMB73H - KL10 (POP-11) 256 WORD BOOTS' .~ ROM VERSION 3(23) MACY1l 27(6bb) 17-AUG-76 16:19 PAGE 4-1
T ;173118 RXRSET:
:}ig 007116 000005 ;i;g{ 000005 208 RESET ;CLEAR THE WORLD
4117 007120 032711 ;173120 03271l ' BIT SRXDONE , (R1) WAIT UNTIL READY FOR FUNCTION
I 4118 QQ7122 -173122 DOOO40
4119 007124 00177S ;173124 001775 BEQ 208 :NOT YET-- WAIT
:%s? . BR RXPERF : JUST DO FIRST RERD
| dee ! WERE TO PERFORM RERD, UNIT 8 IN RO
Y14 -173126 AXPERF :
S B AmR msAme W QR N
' 4% ozie 012700 ;173132 15700 MOV BRXUNIT,RO s NON-ZERO-- RSSUHE UNIT 81
4128 007134 000020 ;173134 000020
4129 :17313% GS:
4130 007136 0S2700 ;173136 052700 BIS SBRXRERD+RXGO,RO ;SET REARD FUNCTION
:igé 007140 000007 ;173140 000007
4133 007142 010102 ;173142 010102 ' MOV R1,R2 : COPY RDDRESS OF RXCS
:}gg 007144 010022 ;{;3}:2 010022 08 MOV RO, (R2)+ :START RERD FUNCTION, R2 NOW POINTS TO RXDB
4136 00714 105711 173146 105711 ) ISTB  (R1) ; RERDY?
4137 007150 100376 :173150 100376 BPL 108 'NO-- WARIT
4138 007152 012712 ;173152 012712 MOV 81, (R2) :SET SECTOR #
4139 007154 000001 ;173122 000001
4140 11731 c0s:
4141 007156 105711 ;173156 10571} 1STB (R1) :RERDY FOR TRACK?
4i42 007160 100376 ;173160 10037¢ BPL 208 :NO-- WAIT
4143 007162 012712 ;173162 012712 MOV 81, (R2) SET TRACK #
4144 00716M 000001 173164 000001
4145 1173166 308:
Yiye 007166 032711 173166 032711 BIT SRXERR!RXDONE, (R1) :DONE OR ERROR?
4147 007170 100040 173170 100040
4148 007172 001775 :173172 001775 BEQ 308 :NO-- WAIT
:{gg 007174 100744 1731794 100744 BMI RXRTRY ' YES-- ERROR IN FUNCTION
3}§é . RERD COMPLETED-- EMPTY SILO TO MEMORY
4153 173176 RXEMSL ;
4154 007176 012711 173176 01271l MOV SRXEMPT+RXGO, (R1} ;START EMPTY
4155 007200 000003 ;173170 000003
3{29 007202 00SO0M ;};gggs 005004 08 CLR RY s ALWAYS STRRT TRANSFER AT LOCRTION ZERO
4158 007204 132711 173204 132711 ' BITB  SRXTREQ'RXDONE, (R1) ;RERDY FOR WORD, OR TRANSFER DONE?
4159 007206 000240 ;173206 000240
4160 007210 001775 ;173210 001775 BEQ 10$ :NOT READY-- WAIT SOME MORE
4ipl 007212 100153 ;173212 100153 BPL CLRPC :DONE-- GO TO LOCATION O
4162 007214 111224 173214 111224 MOVE  (R2), (R4)+ ‘NOT DONE-- GET A BYTE FROM SILO TO MEMORY
:igg 007216 000772 :173216 000772 BR 108 :MRIT FOR NEXT BYTE

4165 ! REQUIRED POWER-FAIL VECTOR




MIINDEC-11-DZBMD-J
0ZBMD.PlI

4166
4167
4168
4]

‘4l

4171
4172
4173
Y174
4175

007220
007222

007224
007226

MACY11l 27(663)

ROM CONTENTS TRBLES

000000
000000

173000
000340

;173220

;1173220 200
0%l RRf
;173223 000
s 173224 173000

; 173226 000340

DOS

2-MRAY-77 11:46 PRGE 106

FILLTO e2eM
.§¥TE 0
. YE 8
.BYTE O

.WORD  ROMORG,PR?

§ HERE ON ERRCR AFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT



MIINDEC-11-DZBMD-]
DZBMD.PLI

41

4l

4178
4179
4180
4181
4182
4183
4184
4185
4186
4187

007230
007232

007234
007236
00

007244

MACY1] 27(663)

ROM CONTENTS TRBLES
;BM873H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLl 27(ebb) 17-AUG-76 16:19 PAGE 4-2

0ig711
000C17

0327il
000040
001775
011200
000S41

« 17229

e J12711
173232 000017

173290 00177S
;173242 011200
+ 173244 000541

EOS

2-MAY-77 11:46 PRGE 107

RXEHLT:
MOV
10$:
BIT
BEQ
MOV
BR

SRXRERR+RXGO, (R])

#RXDONE, (R1)

108
(R2),R0
HALTED

;00 A READ ERROR REGISTER FUNCTION

;WAIT UNTIL ERROR ASSEMBLED

GET ERROR REGISTER
:HALT AND DISPLAY ERRORS



- ——— B e - mm w w—— -

FOS

MIINDEC-11-DZBMD-J MACYLl 27(B63) 2-MAY-77 11:46 PRGE 108
DZBMD.P11 ROM CONTENTS TABLES

:igg :BM873H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(bbb) 17-AUG-76 16:19 PAGE S
:ig&: . .SBTTL REGISTER SAVE ROUTINE
4192 : REGSAV IS CALLED TO SAVE THE GENERAL REGISTERS RO-R?
:ig : IN MEMORY AT 40-56 (LOCRTION ROTOR?).
4195 : CRLLING SEQUENCE:
4196 : MOV RO.ROTOR?7+0
4197 : MOV T,.R0

| 4198 : BR REGSAV
:éga : RET: (RETURN HERE>

| 4201 ! ALL REGISTERS RESTORED

| Ye0e ;
4203 :
4204 - 173246 REGSAY:
4205 00724 010037 ;173246 010037 MOV RO,ROTOR7+16 :SAVE RO RS PC IN 56
4206 007250 000056 ;173250
4207 007252 012700 ;173252 012700 MOV 8ROTOR7+16,R0 ;RO NOW POINTS T0 Sk
4208 007254 000056 ;173254 D000SE
4209 007256 010640 ;173256 010640 MOV SP, ~(RO) :SAVE SP IN SN
4210 007260 010540 ;173260 010540 MOV RS -(R0O) ‘SAVE RS IN G2
4211l 007262 010440 ;173262 010440 MOV R4, -(RO) :SAVE R4 IN 50
4212 007264 010340 ;173264 010340 MOV R3. - (RQ) :SAVE R3 IN 46
4213 007266 010240 ;173266 010240 MOV R2. - (RQ) :GAVE R2 IN W
4214 007270 010140 ;173270 010140 MOV RI'-(RQ) :SAVE R1 IN 42
4215 007272 014000 ;173272 014000 MOV -(RO) RO :RESTORE RO FROM 40
4216 007274 000177 173274 000177 IMP 3ROTOR7+16 :GO TO SAVED PC
4217 007276 004556 ;173276 0OMGS6




MIINDEC-1i-DZBMO-J
0ZBMC.Pl1I

21
4220
422l

007300
007302

007304

007310
007312

007314
007316
007

007322

MACY1]l 27(663)

ROM CONTENTS TRBLES

;BM873H - KLI10 (POP-11)

.+ @0 G B 8

012706

01¢701
17734%¢

005705
100402

005306
002427

7334

e-MAY-?7 11:46

256 WORD BOOTSTRAP ROM VERSION 3(23)

GOS

PRGE 109

MACYL1l 27(bbb) 17-RUG-76

.SBTTL TCll DECTAPE BOCTSTRAP ROUTINES

. TCI11 REGISTER DEFINITIONS
YCEPA= 177340 :EXTERNAL PRGE ADDRESS OF TC-11
tcst= TATYS REG]ST
?cenoz= BITIS E f oé§ ETED
TCCH= 2 connnno REGISTER
TCERR= BITIS : ERROR
TCREV= BITI1 ' REVERSE DIRECTION ( TOWARD FORWARD ENO-ZONE
TCUNIT= BITIO'BITI'BITS :UNIT SELECT
' TCROY= BIT? : READY
TCFUNC= BIT3!BIT2!BIT! runcrxon
TCSATM= O#BITL : STOP ALL TAPE MOTION
TCRNUM= [#BIT1 : RERD BLOCK NUMBER
TCRERD= 2#BIT1 : RERD DRTA
TC60=  BITO srnnr FUNCTION
TCWC= 4 ' JORD COUNT REGISTER
1CBA= & BUS RDDRESS REGISTER
! REGISTER USRGE:
: RO -- UNIT 8
; Rl - noonsss OF TCCM
; RS -- PARAMETER WORD SAVED FROM INITIALIZATION
Z HERE TO START ROM TO BOOT FROM DECTAPE 8 0, RS IF
. DECTRPE BUTTON WERE PUSHED, IN CRSE FLOPP? EXISTS.
tceoro:
gtg gg .HERE TO START WITH A FLOPPY. FROM UNIT 0
. BR 18007 .60 BooT
! HERE TO BOOT FROM BLOCK O OF DECTAPE, UNIT & IN RO
YcBooT:
MOV SRETRY, SP . INIT RETRY COUNTER
MOV 8TCEPA+TCCM,RL  ;POINT TO COMMAND REGISTER
: BR TCRTRY .TRY IT
' MERE ON ERROR TO RETRY
YCRTRY:
ST RS . INDEFINITE RETRY?
BM] 108 . YES-- TRY HRRDER
DEC 5P :NO-- DECREMENT COUNT
08 BLY TCEHLY ;700 MANY-- GIVE UP

16:19 PAGE b



HOS

MIINDEC-11-0ZBMD-J MATYLL 27(6B3) 2-MRY-77 11:4% PRGE 110

0ZBMO.PlLI ROM CONTENTS TRBLES
4272 007324 00000S ;173324 00000S RESET ;CLERR TC11
4273 007326 010003 ;173326 010003 MOV RO,R3 :GET UNIT NUMBER
27y 007330 000303 ;173330 000303 SWRB R3 ;70 BITS 10-8

4o7S 007332 010304 173332 010304 MOV R3,RY :COPY FOR RERD FUNCTION



MIINDEC-11-0ZBMD-J
DZBMD.PIL

007334
007336
007340

007342
007344
007346
007350
007352

MACY1l 27(663)

ROM CONTENTS TRBLES
;BM873H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MRCYL! 27(6bb) 17-AUG-76 16:19 PRGE 6-1

052703
004003
010311

00S711
100376
005761
177776
100360

01276l
177400
000002

Os2704
000005
010411

105711
100376
00S711
100746
000460

016100
177776
000460

; 173334 052703
1173336 004003
, 173340 010311
1173342

;173342 005711
:173344 100376
:173346 00S761
1173350 177776
:173362 100360

;173354 012761
: 173356 177400
;173360 000002

;173362 052704
: 173364 000005
+173366 010411
: 173370

:173370 105711
: 173372 100376
:173374 005711
1173376 100746
;173400 000460

; 173402

;173402 016100
s 173404 177776
;173406 000460

I0S

2-MAY-77 11:46 PRGE 11l

BIS
MOV
TST
BPL
TST
BPL

MOV

20s:

BIS
MOV

1578
BPL
157
8MI
BR

308:

]

8TCREV+TCRNUM+TCGO,R3 ;START TAPE TOWARD FOWMRD END-ZONE (BLOCK 0)
R3, (R1) Po. .

(R1) ; ERROR?

20$ :NO-- WAIT FOR ENO ZJONE ERROR

TCST-TCCM(RL)  ;END-ZONE UP YET?

TCRTRY ;NO-- MUST BE OTHER ERROR

8-256., TCWC-TCCM(R1) ;SET WORD COUNT

+NOTE THAT “RESET" CLEARS BUS ADDRESS REGISTER.
#TCREAD+TCGO,RY ;START RERD, FORWARD

R4, (R1) HE

(R1) ; TRANSFER DONE?

308 NO-- WAIT SOﬂE MORE

(R1) YES" ERROR?

TCRTRY YES-- RETRY

CLRPC ;NO-- DONE-- GOTO LOCARTION O

; HERE ON TC1! ERROR

$CEHLT:
MOV

BR

TCST-TCCM(R1),R0 ;GET STARTUS REGISTER
HALTED ;AND STOP

L - ———————pe o —e—



MJINDEC-11-0ZBMD-J
0ZBMD.P11

4308
4309
4310
4311
4312
4313
4314
4315
4316
4317
4318
4319
4320

007410
007412
007414
007416
007420
007422

MACY1l 27(663)

ROM CONTENTS TRBLES

;BMB734 - KLI1C (POP-11)

WO WS W G WS WG G WO WS WGP OGP WE GI WS DI S BB WS B B

012706
000014
012701
176700
012702
004000

: 173410
;173%10 012706

;173412 000014
1?3414 012701

173416 176700
1?3920 012702
: 173422 004000

JOS

2-MAY-77 11:46 PRGE 112

256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(6b6) 17-AUG-76 16:19 PAGE 7
.SBTTL RPOY DISK BOOTSTRAP ROUTINES
: RPON REGISTER DEFINITIONS

APEPR= 176700 .EXTERNAL PAGE AODRESS OF RPOY REGISTERS
kPcsi= 0 OFFSET FOR CSR 41
RPTRE= BITIY Rnaf SR
o Hs AT Ty e
Y= Efr% Pﬁnggx é MPLETE
RPFUNC= BITS'BITH'BITa'BiTa'BITl s FUNCTION:
28 ﬁs -IN'PRESET
RPWR T: 6 E DATA
RPRERD= 70 : READ DATA
RPGO=  BITO : GO
RPWC= 2 ' WORD COUNT REGISTER
RPDA= 6 : TRACK (HIGH BYTE) SECTOR (LOW BYTE)
RPCS2= 10 CONTROL AND STATUS REGISTER #2
RPUNIT= BIT2!BITI'BITO :UNIT
RPDS= 12 DRIVE srnrus REGISTER
RPATA= BI .S ATTENTION ACTIVE
RPERR= BITIN DRIVE ERROA
RPERI= 14 ' ERROR REGISTER 8l
RPFER= BITY : FORMAT ERROR
RPOF= 32 : OFFSET REGISTER
RPFM22= BIT12 :22 SECTOR (16 BIT) FORMAT
RPECCI= BITII : INMIBIT ECC CORRECTION
RPDC= 34 ' DESIRED CYLINDER
! REGISTER USAGE:
; RO -- UNIT &
: Rl -- ADDRESS OF RPCS!
, R2 -- DATA FOR RPOF: RPECCI (ECC INHIBIT), RPFM22 (22 SECTOR FORMAT)
: RG -- PRRAMETER WORD SAVED FROM INITIAL Arxon
: SP -- RETRY COUNTER
§ HERE TO BOOT FROM RPO4-- UNIT # IN RO )
: START RPO4 GOING ON BOOT
RPBOOT:
MOV SRETRY, SP .RETRY RETRY TIMES
MOV $RPEPA+RPCS],R1 ;ADDRESS RPCS! IN Rl
MOV 8RPECCI,R2 .SET ECC INHIBIT, 20 SECTOR MODE
: BR RPRTRY .FALL THROUGH RETRY COOE




e e ————— ——— - -

KOS

NINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:4 PRGE 113
0ZBMD.P11 ROM CONTENTS TABLES
4362 : HERE ON ERROR TO RETRY
I ‘
Y364 ;173424 RPRTRY:
4365 007424 005705 ;173424 00S70S TST RS ; INFINITE RETRY?
4366 007426 100402 ;173426 100402 BMI 109 ; YES-- TRY RGAIN



MIINOEC-11-DZBMD-J
0ZBMOD.P1I

4367
3%
4369
4370
4371
4372

Y374

4412

4418
4419
4420

007430
007432

007434
007436

007542

MRCY1l 27(b63)

ROM CONTENTS TABLES

:BM873H - KL10O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

¥

| 3
P
—

B

:

0l

R

812711

005007

17308 e
El?3ﬂ3ﬂ

g

g
22
-

2
38
i

- w

N~

R
e

g;w«:
552

g\l
2

} 173540 001331

; 173642
: 173542 00S007

2-MRY-77

LOS

11:46 PAGE 1M

MACY1l 27(66b) 17-AUG-76 16:19 PAGE 7-1

DE SP ;RETRY C?UNTUEXHRUSTED°
08 BL RPEHLT tYES-- GIVE
) RESET . ZAP!?
MOVE  RO,RPCS2(RI) :SELECT PROPER UNIT #
BIT $RPDVA, (R1) . 1S DRIVE AVAILRBLE TO US?
BEQ RPRTRY .NO-- TRY RGAIN
MOV SRPPRST+RPGO, (R1) ;DO 'READ-IN PRESET' FUNCTION
CLR RPDC (R1) :SET CYLINDER O
CLR RPDA(R1) . TRACK 0, SECTOR O
BIS R2, RPOF (R1) :SET INMIBIT ECC, 22-SECTOR FORMAT (IF FORMAT ERROR)
MOV 8-256. ,RPWC(RL) ;SET UP WORD COUNT TO PROPER VALUE
sNOTE THAT IT IS NQT NECCESARY TOQ SET UP BUS
* "ADDRESS, SINCE IT IS O AFTER READ-IN PRESET
MOV SRPREAD+RPGO, (R1} ;START RERD FUNCTION
c0s:
1STB (R : RERDY?
BPL 208 'NO-- WAIT UNTIL IT IS
BIT S§RPFER,RPER1 (R1) ' ; FORMAT ERROR?
8EQ 308 :NO-- TRY AGAIN
BIS BRPFM22,R2 'YES-- TRY FOR 22 SECTOR FLAVOR
B8R RPRTRY . TRY AGRIN
308:
BIT $RPTRE!'RPMCPE, (R1) ; TRANSFER OR MBC PARITY ERROR”
BNE RPRTRY . YES-- ERROR-- TRY RGAIN
BIT BRPATA!RPERR,RPOS(R1) ;ATTN OR OTHER ERROR?
BNE RPRTRY : YES-- ERROR-- TRY RGAIN
BR CLRPC *NO ERRORS-- GO TO LOCATION O

. HERE TO GO TO O
&LRPC:

CLR PC ; JMP O
HERE ON ERROR FROM RPOM RFTER RETRYING-- DISPLAY DRIVE STATUS IN RO




M3IINDEC-11-DZBMD-J

MOS

MACY1]l 27(663) @2-MRY-77 11:46 PAGE 11S

0ZBMD.P11 ROM CONTENTS TRBLES
Y42l ; 173544
H5 R BA IR G
4425
;173550

S garsso oo

;173883 83879

RPEHLT:

AL TED:

MoV

HALT
BR

RPDS(R!1),RO
HALTED

HALTED

-DISPLAY DRIVE STATUS
‘R.I.P.

B4ky oemp



N3INDEC-11-DZBMD-J
DZBrD.Pl11

Y45 |
4452
44E3

4457

007606
007610

007612
007614

007616

MACY1l 27(663)

ROM CONTENTS TABLES

;BMB73H - KL10 (PDP-11)

010037
00004

012700
000630

005005
012500
012501
011502
01272S
67361

005015

012704
174340

.
1]

012706
000004

062704

; 173566

;173566 DOS00S
1735?0 012500

173875 BifZnd

173576 012725

17303 011605

3604 00S015

; 173606
: 173606 012704

:173610 174340

;173612

;173612 012706
1173614 000004

1173616

: 173616 062704

——— ———— ot ———

——— —

NOS

2-MAY-77 il:46 PARGE 116

256 WORD BOOTSTRAP ROM VERSION 3(23) MACYIl 27(6Bb) 17-AUG-76 16:19 PRGE 8
.SBTTL INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE20
]

; DTE20 DEFINITIONS

: NOTE THAT ALL DTE20 REGISTER DEFINITIONS AND BIT DEFINITIONS
; ARE IN SOEF IN SYSMAC.SML

OTESIZ= 40 :ERCH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE
DTEMAX= 4 MAX OF 4 DTE'S ON A PDP-11
’
: BUTTON #4 -- INITIATED BY ’-10 RELORD -11' BIT
QUTONH:
MOV RO, ROTOR7+0 :GAVE RO IN 4O
MOV £108, RO :SET RETURN RDDRESS IN RO
BR REGSAV :SAVE R1-R?
: REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON
; THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
! 'RINGING AND HAVE THE VALUE 1365 (OCTAL) IN IT'S
! TO -10 BYTE COUNT TO10BC.
! NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20'S.
los:
CLR : ADDRESS LOCATION ZERO
MOV (RS) RO :SAVE O IN RO
MOV (R5)+.R1 :SAVE 2 IN Rl
MOV (RE),R2 :SAVE 4 IN R
MOV 8218, (RS)+ :SET NXM TRAP RDDRESS IN Y4
MOV (RS),R3 :SAVE & IN R3
CLR (RS) :SET PS FOR TRAP
: LOOP THROUGH ALL DTE’S
208 :
MOV 8DLYCNT-DTESIZ,R4 ;POINT T0 DTE # -1'S DELAY COUNT REGISTER

. (WILL BUMP TO 8 0)
: HERE ON NXM TRAP-~ RESET SP AND TRY NEXT DTE

é;S:

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

MOV 84, SP

ecs:

;BUMP TO NEXT DTE'S EXTERNAL PAGE ADDRESS

ROD sDTESIZ,R4




%1-023(’-1

MACYL] 27(663)

ROM CONTENTS TRBLES

i3

17588 18P

; 173624 100770

g o

17%3‘4 001770

2-MAY-77

-~ - - ———— - ———

B10

11:46 PRGE 117
1ST8  RM ;1S THIS THE ENO OF THE DTE'S?
: NOTE THAT THE uasr OTE IS AT 774540
: AND THAT NOW R4 77%00 { END
BM1 208 vts-- smm UNTIL A DTE
§n éuncm
BIT 8701108, STAT-DLYENT(RY) : LL NGING?

BEG 22s ;NO-- TRY NEXT DTE




MRINDEC-11-0ZBMD-J
0ZBM0.PL1

FEFFEFESEEEFFELEFEET

LDONCNEWN—0O

ERGERRRRARE

007636
007640

007642

007644
007650
007652

007654
007656

007664

007702
007704
007706
007710

MACY11 27(663)

ROM CONTENTS TABLES

;BM873H - KL10 (POP-11)

005724
010401
012700

010021

005061
177744

005061
177764

+173636 026417
: 173640 000014

;173642 001365

plpelsl
RosE
8RS

7

0000

B

:173666 103374

: 173670

;173670 005724
173672 010401
- 173674 012700
173676 000100
173700 010021

;173702 005061
;173704 177744
; 173706 005061
;173710 17776M

2-MRY-77

256 WORD BOOTSTRAP ROM VERSION 3(23)

Cl0

11:46 PAGE 118

MACYL1l 27(666) 17-RUG-76
cHP TOL10BC-DLYCNT(R4), (PC) ;DOES THIS ONE HAVE 1365

: IN IT'S TO -10 BYTE COUNT?

BNE 228 :NO-- TRY ANOTHER DTE

! WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON

.
9
.
’

wes we B P

c29s:

WG W MW WAL WS

e B WL G GO BT W W

THE 70 -10 RDORESS.

RDDRESS OF DLYCNT REGISTER IS IN RM

mov R, (RS) :RESTORE LOCATION 6
MOV ' ~(RS) Iy
MOV  RI.-(RS) P 2
MOV  RO.-(RS) : 0

SAVE FIRST 12 DTE REGISTERS OLYCNT TO TOLIDT
IN LOCARTIONS 130-156

MOV sOTESAV,RO ;POINT TO SAVE ARER

MOV (R4)+. (RO)+ . SAVE A REGISTER
CMP 8701 10T-OLYCNT+DYESAV, RO ; FINISHED?

BHIS 238 ;NO-- SAVE SOME MORE

R4= TO11DT+2

SET Rl= STATUS REGISTER
R4= DIRGE2 REGISTER

DO 'DIRGNOSTIC RESET' TO CLEAR DOORBELL AND BYTE COUNT
LORDED FLAG

ADDX  DIAG2-TO11DT-2,R4 ;R4 POINTS TO DIAG2 REGISTER
o RR
MOV SORESET, RO

MOV RO, (R1)+

; SO DOES Rl
;SETUP RO FOR "DIRGNOSTIC RESET’
;:R1 POINTS TO STATUS REGISTER

REGISTERS:
RO -- DRESET (DIARGNQSTIC RESET FUNCTION)
Rl <=  STAT (STATUS REGISTER)
RY -- IC REGISTER 82, WHERE DRESET IS)

DIRGE (DIRGNOST
[

THE -10 WILL NOW START READING -1l MEMORY, RS SOON RS WE SET
WHEN FINISHED, THE -10 WILL RING OUR DOORSELL.

CLR DLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELARY (ZERO)
CLR TOL0AD-START(R1) ;START DUMPING -11 MEMORY 70 -10

16:19 PAGE 8-}




D10

MRINDEC-11-DZBMD-J MACYL1]l 27(663) 2-MRY-77 11:4 PRGE 119
0ZBM0.P11 ROM CONTENTS TRBLES
7 ; : STARTING AT LOCATION O
48 ;173712 308:
007712 032711 173;{3 032711 BIT 8701108, (R1) :+ 1S DOORBELL RINGING (TRANSFER COMPLETE)?
"!5§1 ggég ? :173716 @998 BEG 308 ;NO-- WAIT FOR DOORBELL
285 77 0014 :173720 010014 MOV RO, (R4) ' YES-- CLEAR DOORBELL AND ERROR FLRGS
4554 : NOW THE -10 WILL GIVE US R 256 WORD BOQTSTRAP TQ BE READ

4555 :  INTO -11 MEMORY STARTING AT LOCATION 0. WHEN FINISHED,



MAINDEC-11-0DZBMD-J
DZBMOD.P!L!

MACY1l 27(663)

ROM CONTENTS TARBLES
sBM873H - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(bbb) 17-RUG-76 16:19 PAGE B8-2

THE -10 WILL RING OUR DOORBELL, AND W& WILL STRRT EXECUTION
OF THE LORDED CODE AT LOCATION'Q.

005061
177766
012761
107400
177762

032711
000200

001775
005007

73722 005061
73724 177766
3?26 012761

?37 197?00

;173734

1173734 032711
1173736 000200
:173740 001775
: 173742 005007

!
i1
1
1173
i1

ELD

2-MAY-77 11:46 PAGE 120

CLR
MOV

40S:

BIT

BeQ
CLR

TO11RD-STAT(RL1) ;START INPUT TO LOCATION O
#IFLOP!<<-25b.>87777>,T011BC-STRT(R1) ;256 WORDS, INTESRUPT

; =10 WHEN DONE
$TOL1DN, (R1) ; TRANSFER COMPLETE?
408 ;NO-- WRIT UNTIL DONE
PC :GC 7O _LORDED CODE, STARTING AT
: "LOCQTION O



F10

MAINDEC-11-DZBMO-J MACY1l 27(6B3) 2-MAY-?7 11:46 PRGE 121
DZBMD.P11 ROM CONTENTS TABLES

:g;a :BMB73H - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(kb&) 17-AUG-76 16:19 PARGE 9
4575 . .SBTTL FILL TO END OF ROM
4576 ;

4s?77 ]

4578 s 173744 FILLTO 1000
4579 DO7744 000000 173744 000 .BYTE O
4580 1173745 000 BYTE 0
4581 007746 000000 ;173746 000 .BYTE O
4582 173747 000 .BYTE 0O
4583 007750 000000 ;173750 000 BYTE O
4584 :17375] 000 .SYTE O
458S 007752 000000 ;173752 000 .YTE O
4586 173753 000 .E’TE O
4587 007754 000000 ;173754  00C .BTE O
4588 :173755 000 BYE O
4589 0077% 000000 ;173756 000 BYIE O
4590 1173757 000 BYTE O
4591 007760 000000 ;173760 000 .BYTE 0O
4532 :173761 000 .BYTE O
4593 007762 00000C ;173762 000 .BYTE 0
45 1173763 000 BYTE O
4595 (007764 000000 173764 000 .BYTE O
4596 1173765 000 .BYTE 0O
4597 007766 000000 ;173766 00O .BYTE O
4538 1123767 000 BYTE O
4599 (007770 000000 173770 000 .BYTE O
4600 123771 000 .BYTE O
40l 007772 000000 ;173772 000 BYTE O
4602 1173773 000 BYTE O
403 007774 000000 173774 000 BYTE O
4604 173775 000 .BYTE DO
4605 007776 END.YH:

4606 007776 000000 ;173776 00O .BYTE O
4607 1173777 000 BYTE O
4608 :

4609 ;

4610 :

4611 . 174000 PRSS2:

4612 ; 000001 .END



MAINDEC-11-DZBMD-J
0Z8MD.PL1

FES5EES
OO NN £ W

FRARRRR

4627

010000

G10

MACY1l 27(663) 2-MAY-77 1l:46 PAGE 122

ROM CONTENTS TRBLES

FINE P ouING 1S 9 RERROULTI

*IT IS HERE FOR COMPARISON T0 THE

;ACTUARL ROM AND FOR REFERENCE
:BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY!l 27(663) 20-JAN-77 11:51 PAGE |

X EE R R R LR L T TR X

.SBTTL TITLE PAGE
.TITLE BM873) - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM

COPYRIGHT (C) 1975, 1976, 1977 DIGITAL EQUIPMENT CORPORATION
ALL RIGHTS RESERVED

THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BMB73-YJ BORRD

MODULE : BMB73J
DATE: 3-SEP-76
RUTHOR: TOM PORCHER
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MAINDEC-11-0ZBMD-J MACYIl 27(6b3) 2-MAY-77 11:46 PRGE 123

DZBMD.P11 ROM CONTENTS TABLES
4635 :BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(B63) 20-JAN-77 11:51 PAGE 2
437 : .SBTTL PARAMETERS AND MACROS
:ééé : PARAMETERS
Y64l . 173000 B$$873= 173000 :START OF ROM
4642 T 0$$8UG= 73000 :DEBUG VERSION IF DEF INED
4643 " Psgogp- 0 ‘WRITE-ME-ON-DISK “ROM™ IF DEF INED
o4 ‘¥ =0 DISPLAY ERROR STATUS IN RO FOR ERRORS
445 . 000020 R$STRY= 20 ‘RETRY COUNTER »#x MUST BE EVEN 8 .GE. 20 #¥x
46 : 000040 RESGSV= 40 SAVE GENERAL REGISTERS
:gza : 000000 HSSALT= O "HALT WHEN “SWR™ BUTTON PUSHED
4649 ; 744 ' D$$T20= 174400 TE20 SUPPORT
4650 : 600188 §3sﬁ?s=1ao gnvi DYE20 REGISTERS DLYCNT TO TO11D7
4651 : 176700 RSSPOM= 176700 :RPON/RPO6 SUPPORT
4652 : 000000 F§SM20=0 120 SECTOR (18-BIT) FORMAT
4653 : 000000 F§SMo2=0 122 SECTOR (16-BIT) FORMAT
465Y : 177170 RSSX11= 177170 :RX11 (FLOPPY DISK) SUPPORT
4655 : 177340 1$$C11= 177340 :TC11 (DECTAPE) SUPPORT
4655 : 177560 DSSLil= 177560 :DL11 (REMOTE LOAD LINE) SUPPORT
:ggg : 000000 DSSCMP=0 :DOCMP STYLE (WHOLE HEADER) FOR DATA
4659 . DEFINE ARSSEMBLY CONDITIONS
4661 . ’ .ENABLE AMA
4662 : .DSABLE GBL
4663 . .LIST  ™MEB
4664 ;
4665 : MISC. MCALL’S
4666 :
4667 : .MCALL  CALL,RETURN
4668 ;
3293 . MACROS
:2;5 : MACRO TO FILL 10 A LOCATION (RELATIVE TO ROM ORIGIN) WITH ZERO BYTES
4673 ; ' .MACRO FILLTO LOC
4674 ; .IF OF B$$873
4675 : “IF GE <L0C>-¢.-BMB7D
4676 : JIF G <LOC>-<.-BM873D
4677 : .IF DF 8MB73E
4678 : _PRINT (LOC>-<.-BM873> ;FREE BYTES AT LOC
4679 : .ENDC
4680 : .ENDC
4681 . .REPT <LOC*-¢.-BMB73)
4682 : .BYTE O
4683 : .ENDR
4684 : CIFF
:ggg ; ENDC .ERROR ¢(.-BM873>-<L0C> ;BOUNDARY EXCEEDED AT LOC
NE87 : .ENDC ; .IF DF B$$873
4688 : .ENDM FILLTO
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0ZBMO.P11 ROM CONTENTS TRBLES
4689 ]

4630 5
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MAINDEC-11-DZBMD-J MACYLl 27(663) 2-MAY-77 11:46 PAGE 125
DZBMD.P11 ROM CONTENTS TRBLES

323% :BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 2-1

:gga . MACRO TO DO 'MOV #XXX,DEST' OR 'CLR DEST’ IF XXX IS ZERO

4695 : .MACRO MOVD  XXX,DEST

4696 : JIFEQ XXX

4697 : CLR DEST

4638 : IFF

99 : MOV #XXX,DEST

4700 : .ENDC

4701 : MOVO

4702 :

“?83 ' MACRO TO ADD A L NUMBER TO R REGISTER

Y4 M

4705 . GENERATES gnc 39“#H5"?3LLouxnc:

4706 : CMP -(REG), -(REG) ; -H4

4707 : TST - (REG) b -2

4708 : CMPB  -(REG),-(REG) ; -2 (REGISTER MAY BE 00C)

4709 : DEC REG . -]

4710 : (NOTHING> : O

4711 : INC REG ol

4712 : 15T (REG)+ .

4713 ; CMPB  (REG)+,/REG)+ ; 2 (REGISTER MAY BE 000)

4714 : cMP (REG)+. (REG)+ : ¥4

:;}g , RDD #xXxX,REG : ANYTHING ELSE

4717 . USE THIS MACRO WITH CAUTION, SINCE IT REFERENCES MEMORY

:;ig . "AND ALSO DOES NCT SET THE CONDITION CODES PROPERLY

4720 ; ' .MACRO ADDX XXX, REG, 00D

472l ; $%%-.

4722 ; CIFEG XXX+4Y4

4723 : .IF B <0ODD»

4724 ; c -(REG), - (REG)

4725 : .ENDC

4726 : .ENOC

4727 : JIFEQ XXX+2

4728 : .IF B <00DD»

4729 : TST -(REG)

4730 ; . IFF

4721 ; CMPB  -(REG},-(REG)

4732 ; .E

4733 : .ENDC

4734 : CIFEQ XXX+1

4735 : DEC REG

4736 : .ENDC

4237 . .IFEQ XXX

4738 ; £$5=-885+2

4739 : .ENDC

4740 : JIFEQ XxX-1

N7y : INC REG

474 ; .ENDC

4743 : CIFEQ Xxx-2

Y79 : .IF B «0DD»
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0Z8BMD.PL1 ROM CONTENTS TRBLES
Y745 ; 18T (REG)+

Y746 ; .IFF



MR INOE
0Z8MD.

4747
4748
4749

y
i
y

4753
4754

¢-11-DZBMD
P1l

-J MACYI
ROM CONTENTS

— - - - —— - - -

L10

*QSZéSB3) 2-MAY-77 11:46 PAGE 127

:BMB873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYll 27(663) 20-JAN-77 11:51

®e @ We Wr WML 8T WL W SF GO G B

-esoe

@8 8 Wt @I S W S AL AL AL S Sh B A

o4
100000

177570
177776

000340

0D D O 0D 00 T to 0D D -

OUP: =+ = (DM

CMPB (REG)+, (REG)+
.ENOC
.ENDC
.IFEQ@ XXX-Y4
JIF B <0DD»
CMP (REG)+, (REG) +
NBNDC
.ENDC
.IFEQ $88-.
RDD #XXX,REG
.ENDC
.ENDM  RDDX
: GENERARL BIT DEFINITIONS
[TO= 000001
ITl= 000002
ITe= 000004
IT3= (000010
IT4= 000020
1TS= 000040
IT6= 000100
177= 000200
17T8= 000400
179= 001000
1T10= 002000
ITil= (004000
ITie= 010000
1T13= (020000
ITi4= (040000
IT1S= 100000
CPU REGISTER DEFINITIONS
WR= 177570
S= 1777786
PR?= 7#B811S

; SWITCH REGISTER
; PROCESSOR STATUS WORD
:PRIORITY 7

PAGE 2-2
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0ZBMD.P11 ROM CONTENTS TRBLES
:;gg :BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:S1 PAGE 3
:?aa ; .SBTTL EXTERNAL BUTTONS a1, #2, #3
:gg% ' ESTABLISH ROM ORIGIN
’
4792 ; 001 .IF OF B$$873
4793 : 002 .IF OF DSSBUG
4794 : .=, +DS$BUG-2
4795 : START:
4796 : HALT
4797 ; .IFF . .IF OF D$SBUG
4798 : 173000 .=.+B8$%873
4799 . 173000’ START:
4800 . 001 .ENDC ; .IF DF DS$BUG
4801 : JIFF .'.1F OF B$$873
4802 : 002 .IF Of PSSROM
4803 : START:
480N : =. +PSSROM
N8OS . MOVO  P$SROM,RO :STRRT AT ROM START
:gg; : MOV (RO)+, 2000-2(RO)’:MOVE A WORD
: CMP RO, #BM873E AT END YET?
:ggg : BLO 10§ :NO-- BACK FOR MORE
. IMP BM873+2000 :GO TO NEW CODE

:slo : IFF ; .IF DF PSSROM

11 ; START:
4812 : 001 .ENDC ; .IF DF PSSROM
:gia : 000 .ENDC . .IF DF BSS873
:gig . 173000° BM373:
:g{g : BUTTON 8] -- LORD USING SW1TCH REGISTER
4819 . 173000° BUTON1:
4820 . 001 .IF DF RSSGSV
4821 010000 010037 ;173880' 010037 MOV RO,RESGSV+0 :SAVE RO IN LOCATION 40
4822 010002 000040 ;173002 000040
4823 : JIFTF ; .IF DF RS$GSV
4824 010004 013700 ;173004 013700 MOV JUSWR, RO :GET SWITCH REGISTER
4825 (010006 177570 173006 177570
4826 010010 (032700 173010’ 032700 BIT $8IT0, RO : 1S LOW-ORDER 8IT SET?
4827 010012 000001 ;173012 000001
4828 010014 001007 173014’ 001007 BNE BUTONX s YES-- LOOK AT CONTENTS
4829 : JIFT : .IF DF R$SGSV
4830 010016 000S10 173016’ 000514 BR REGSAV :NO-- SAVE R1-R7 IN 42-56, GO TO ADDRESS IN RO (
4831 ; IFF ; .IF DF RSSGSV
4832 ; IMP (RO) :GO TO ADDRESS FROM SWR
3333 : 000 .ENDC ; .IF DF RSSGSV
:ggg ! BUTTON 3 -- LOAD BOOT FROM RX1l FLOPPY DISK, OR TCll! DECTAPE, OR DLI!
4837 . 173020’ ' BUTON3:
4838 010020 00S000 ;173020 005000 CLR :SAY LORD FROM FLOPPY, UNIT Q

RO
4839 010022 000404 ;173022’ 000404 BR BUTONX :G0 TO COMMON CODE FOR 3 BUTTONS




MAINDEC-11-DZBMD-J

DZBMOD.P11

4B4Q
484
4ay
484
484
4845

010024 173000
010026 000340

MACY1l 27(b63)

ROM CONTENTS TABLES

: 173024’
: 173024
:+ 173026 000340

N10O

2-MAY-77 11:46 PRGE 129

: REQUIRED POWER-FAIL VECTOR

' FILLTO 24
173000’ .MORD  BM873,PR?



SIS SIS

22

VO
—
St Pt

—mnnrim - =

1-0ZBM0-J

2

K

1

i Fs
i

3

0100s6 105708
010060 100SS1
010062 012737
010064 |
010066

010070

010072

.

ROM CON

B

. 8M873) - KL10 (POP-11)

: 173030’

; 173030°

117 000200

; 173034’

;1%'

:173036°

: 173040’

; 173042 000060

s 173044’

:173046°

; 173050’

; 173050’

: 173052’

173084 177770
001

:1730S6°

: 173060’
000
00l
00e

1173062’

« 173064 173274

: 173066

: 173070°

; 173072 000006
003
002

001

e @ e

- . m m  mem W — -— — —
- - - -

Bll

2-MAY-77 11:9% PRGE 130
256 WORD BOOTSTRAP ROM MACYLl 27(663) 20-JAN-77 11:51 PAGE 3-!

! BUTTON 82 -- LORD BOOT FROM RPQY DISK

BUTONZ:
012700 MOV 8177,RO :BIT 7 MEANS LORD FROM RPOM
; BR BUTONX sFALL INTO COMMON CODE
' RO IS SAVED IN RS RS THE PARAMETER WORD PRSSED TO BOOT
. ANO CONTAINS ONE OF THE FOLLOWING:
; BIT O = | IF FROM SWITCH REGISTER
; BIT7 =0 ngg FROM RX]] r&g:pv DISK (OR TC1l DECTAPE)
: BIT? =1 L FROM D
; BIT 15 = 1 INOEF INITE RETRY
' BUTONX
010005 RQ,RS ; PARAMETER FOR BOOT
106300 ASLB RO 'LEFT-ALIGN SPEED FIELD IN LOW BYTE
122700 CMP8  #3#BIT4,RO :1S SPEED O, 1, OR 2°
101001 BHI 108 :YES-- UNIT IS UNIT TO USE
005000 08 CLR RO 'NO-- USE UNIT 80
000300 " swAB RO .GET UNIT 8 IN LOW BYTE
042700 BIC $1C7 RO 'TRIM TO 3 BITS 2, I, O
§ UNIT 8 IS IN RO-- RALL PROPER BOOT DEPENDING ON BIT 7
'IF DF R$SPOM
105705 TSTE RS . WHERE SHOULD WE BOOT FROM?
100551 BM] RPBOOT !BIT 7 = 1 -- BOOT FROM RPOY DISK
_ENDC ; .IF DF RSSPOM
' BIT 7 = 0 -- BOOT FROM RX1l IF IT EXISTS, ELSE TCIl, ELSE OL1l
"IF DF R$S$X1l
IF DF TSSCI1
012737 000004 MOV $TCBOOT, a8y :BOOT FROM DECTAPE IF NO FLOPPY
005037 CLR 36 .SET PS OF TIMEOUT TRAP
_1IF NOF RSSTRY, MOV s40,SP .SET UP TEMP STACK
"IFF : .IF DF tsscCil
IF OF DssL1l
MOV $0LBOOT, 84 :B00T FROM DL11 IF NO FLOPPY
CLR a6 !SET PS OF TIMEOUT TRAP

_1IF NOF RSSTRY, MOV #40,SP :SET UP TEMP STACK
ENDC ; .IF Df DSSLI1I

.ENOC ; .IF DOF T88Cll




MRINDEC-11-0ZBMD-J MACYL]l 27(b

0Z8MD.P1I

ROM CONTENTS TRBLES

Cr S AP BEOY B B

63)

002
003

00e

e-May-77 11

Cll

(46 PRGE 13!

; ?F RXBOOT
"IFF : .YF OF RSSXII
IF OF TssCll

LIF DF DSSLI1L
Hga 3%%BOOT,JIH

CLR
.1IF NOF RS?
.ENDC ; .

TRY, MOV #40,SP
F DF DSSLII

;B00T FROM FLOPPY TO STARRT

;800T FROM DL11 IF NO DECTAPE
;SET PS OF TIMEOUT TRAP
;SET UP TEMP STRCK
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MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE 132
DZBM0.P11 ROM CONTENTS TRBLES
1308 ;BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACYLl 27(663) 20-JAN-77 11:S1 PAGE 3-2
q
4310 ; BR 1¢goot ;BO0T FROM DECTAPE TO START
49] ] ; IFF ; .IF DF TS$CII
4912 , 003 .IF OF DSSL1I
4913 : . BR DLBOOT ;BOOT FROM DL11
4314 ; IFF 5 JF OF DSSLLL
4315 ; .ERROR _; MUST HAVE EITHER RX1l, TC11 OR DLIL
4916 ; po2  .ENOC ; .IF DF DSSLI!
4317 : 001 .ENDC ;' .IF DF 788CI!

43:8 : 000 .ENDC ; .IF DF R$SX1l



MRINDEC-11-DZBMD-J
DZBMO.PLI

4919
4920

MACY1]l 27(663)

ROM CONTENTS TRBLES

;BM873J - KL1O (PDP-11)

WO WE BE BB B W B O B O

812706
006020

312701
177170

Bos711

00!

; 1730747
o 00

; 173074
: 173076 000020

; 173100’
1173102 177170

;173104
00e

—— - ——— e e - - -—

Ell

2-MRY-77 11:46 PAGE 133

256 WORD BOOTSTRAP ROM MARCYL]l 27(663) 20-JAN-77 11:51 PAGE 4

.SBTTL RX11 FLOPPY DISK BOOTSTRAP ROUTINE

"IF OF RSSX!l
. RX11 REGISTER DEFINITIONS
RXCS= O :OFFSET FOR CSR
RXERR= BITIS gnﬂoa
RXTRE@= BIT? RANSFER REQUEST
RXDONE= BITS : TRANSFER DONE
RXUNIT= BITY ‘UNIT NUMBER 1
RXFUNC= BIT3!BITR!BITI :FUNCTION:
RXFILL= 0  FILL SILO
RXEMPT= 2 : EMPTY SILO
RXWRIT= Y4 : WRITE SECTOR
RXRERD= b . RERD SECTOR
RXRERR= 16 : READ ERROR REGISTER
RXCY=  BITO :G0 BIT
RXDB= 2 :MULTI-PURPOSE DATA BUFFER REGISTER
:  NOTE THAT THE BOLTSTRAP IS WRITTEN IN LOGICAL BLOCK O
©  WHICH IS TRACK 1, SECTORS i, 3, S, 7. ONLY SECTOR 1
+ 1S RERD BY THE R b
; REGISTER USAGE:
: RO -- UNIT &
: Rl -- noonsss OF RXCS
: R2 -- READ FUNCTION WITH UNIT SELECT SET
: R3 -- ADDRESS OF RXDB
; R4 -- DATA RDDRESS (TO RERD OR WRITE)
: RS -- PARAMETER WORD SAVED FROM INITIRLIZATION
: SP -- RETRY COUNTER
: HERE TO BOOT FROM RX11 FLOPPY DISK-- UNIT # IN RO
' RXBOOT:
.IF DF RSSTRY
012706 MOV SRSSTRY, SP .SET RETRY COUNT
_IFTF ; .IF DF RSSTRY
012701’ MOV $RSSX11+RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX1l
JIF DF T2_211'088L11
005711 15T (R1) sRX11 EXIST?
.IF OF TSSC11'DSSL1]

.ENDC ;
; BR RXRTRY

; :FALL THROUGH RETRY CHECK
: HERE ON ERROR TO RETRY
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:9;3 : 173106’ ?’rms?yﬁs ;

4375 010106 00S705 ;173108° 06905' ?&? RS : INDEFINITE RETRY?

4976 0101:0 10Q402 ;173110° 100402 BMI RXRSET s YES-- TRY FARITHFULLY



MAINDEC-11-DZBMD-J
ROM CONTENTS TRBLES

DZBMD.P11
377
4978
4979 Qi0i12
N380 010114
4981
4982
4983
4984
4985
4386 0101186
4987
4388 01020
4389 (010122
4990 Ol01=24
4991
4992
4993
4994 (010126
4995 010130
4996 010132
4997 Q101N
4998 01013
4399
S000 010140
S001 010142
5002
S003 010144
S004 010146
S005
S006 010150
5007 010152
5008 010154
S009 010156
S010 010160
5011 010162
5012
S013 01016M
S014 010166
S01S 010170
S0l6 010172
017
5018
5019
5020
5021
5022 010174
5023 010176
S04
S0eS 010200
5026 010202
5027 010204
S028 010206
S029 010210
S03C 0l10ele

;BM873J - KL10 (POP-11)

00S306
002531

MACY1l 27(663)

;173112°
173119
00!

Do Pt Pt Ps
NNNN
(NINININ]
o800

1
1
1
1

e Wwes Be @

173122 000040
: 173124’

! 173140°
' 173142 000007

; 173144’
:173146"

W
—

3164’
3164’

W
—

;173174
;173176 000003
173200

; 173200’
173202 000240
1 73204’

:173206°
:173210’
1173212

2-MAY-?7?7

Gll

11:46 PAGE 135

256 WORD BOOTSTRAP ROM MARCY1l 27(663)

005306

002531
-ENOC ;

0,19
BLY
.IF OF RSSTRY

SP
RXEMLT

' WERE TO START TRANSFER

00C00S
032711
001775

005304
001372

032711

001775
100745
: RERD

; NOTE
d12711

132711

001775
100147
111324
000772

RXRSET:
RESET

20-JAN-77

11:51 PAGE 4-1

;NO-- DECREMENT RETRY COUNT
:GIVE UP IF RUN OUT

:CLERR THE WORLD
BIT $RXDONE, (R1) :WAIT UNTIL READY FOR FUNCTION
BEQ 208 :NOT YET-- WRIT
TO PERFORM RERD, UNIT & IN RO
MOVB (PC) RY :SET TRACK/SECTOR LOOP COUNT TO 2 #%* MOV RO,R2
MOV 0. R2 GET UNIT & »#% DO NOT MOVE THIS LINE #»s#
BEQ 30& : ZERO-- USE ZERO
MOV SRXUNIT,R2 : NON-ZERO-- ASSUME UNIT sl
308:
BIS SRXRERD+RXGO,R2 ;SET REARD FUNCTION
MOV R1,R3 :COPY ADDRESS OF RXCS
o8 MOV R2. (R3)+ 'STRRT RERD FUNCTION, R3 NOW PCINTS TO RXDB
08
TISTB  (R]) : RERDY?
BPL 40§ 'NO-- WAIT
MOV 81, (R3) :GET SECTOR 8, TRACK & SECONO TIME THROUGH
DEC RY : COUNT DOWN SECTOR (1) TRACK (0)
o8 BNE 408 ' TRACK T( SET STILL-- DO IT
' BIT SRXERR!RXDONE, (R1) :DONE GR ERROR?
BEQ 508 :NO-- WAIT
8M1 RXRTRY ! YES-- ERROR IN FUNCTION
COMPLETED-- EMPTY SILO TO MEMORY
THAT RY = 0 FROM RBOVE
MOV SRXEMPT+RXGO, (R1) :START EMPTY
60S8:
BITB  SRXTREG'RXDONE, (R1) ;READY FOR WORD., OR TRANSFER DONE?
BEQ 608 :NOT RERDY-- WAIT SOME MORE
BPL CLRPC :DONE-- GO TO LOCATION 0
MOVB  (R3), (RY)+ 'NOT DOME-- GET A BYTE FROM SILO TO MEMORY
BR 808 'WAIT FOR NEXT BYTE
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DZBMD. P11 ROM CONTENTS TRBLES

5031 ;

5032 ! HERE TO START ROM TO BOOT FROM DECTAPE s 0, AS IF

gggg ; DECTAPE BUTTON WERE PUSHED, IN CASE FLOPPY EXISTS.

8035 ; 002 'IF OF TSSCIL

5036 : 173214’ BUTONS:

5037 010214 005000 ;173214 005000 CLR RO HERE TO START WITH A FLOPPY, FROM UNIT O

5038 010216 000425 ;173216’ 000425 BR TCBOTO *BOOT FROM TAPE

5039 ; 001 .ENDC ; .IF DF T$SCl!



MAINDEC-11-DZBND-J
0ZBMD.PL]

010224
J10226

MACY1l 27(663)

ROM CONTENTS TRBLES

;BMB73J - KL10 (PDP-11)

- 29
&

173230
000340

S B S B W I W B R S

00e
g
5173552'

001
173224’
s 173224’

!173226 000340

00e

001
000

I11

2-MAY-?7 11:46 PAGE 137

250 WORD BOOTSTRAP ROM MACY!l 27(663) 20-JAN-77 11:51 PRGE 4-2
JIFTE 5 LIF ?F RSSX11
SSAL

JIF DF M
§ BUTTON 81 (OPTIONRL) -- HALT, THEN LORD USING SWITCH REGISTER
' 000 BUTONO: HALT HALT NOW

8 666 BR BUTONI Eau* L08K AT SWR LATER
.ENDC ; .IF DF HSSALT

y

; REQUIRED POWER-FAIL VECTOR

' FILLTO 224
173000° .WORD  BM873,PR?

JIFT ; J1IF DF RSSX11
: HERE ON ERROR AFTER RETRYING -- DiSPLAY ERROR REGISTER AND HALT

éggup§ ESSDSP
lg;" " MOV BRXRERR+RXGO, (R1) ;D0 A READ ERROR REGISTER FUNCTION
’ gég :Séoonc,(nx) :WAIT UNTIL ERROR RSSEMBLED
MOV (R3) .RO :GET ERROR REGISTER
BR HALTED 'HALT AND DISPLAY ERRORS
JENDC ; .IF OF ESSDSP
.ENDC : .IF DF RSSX!!



MRINDEC-11-DZBMD-J
DZ8BMD.P11

010230
010232
010234
010236

MACY1l 27(663)

ROM CONTENTS TRBLES

;BM873J - KL10 (POP-11)

010037
Co0040
012700
173622

000

J11

2-MAY-77 11:46 PARGE 138

256 WORD BOOTSTRRP ROM MACY1l 27(bb3)

20-JAN-77 11:51 PRGE S

.SBTTL INTERNAL BUTTON s4 -- DUMP AND BOOTSTRAP THROUGH DTE20

. BUTTON #4 -- INITIATED BY '-10 RELOAD -11' BIT

'IF OF DESTRORRSSGSY
BUTONY:

010037 MOV RO,RSSGSV+0

012700 MOV

; BR REGSARY
.ENDC ; .IF DF DSST2O3RSSGSY

sOTEDMP,RO
;SAVE R1-R?7

;SAVE RO IN 40

;SET RETURN RDDRESS IN RO



———— -
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MAINDEC-11-DZBMD-J MACY1l 27(663) 2-MAY-77 11:46 PAGE 139
028M0.P11 ROM CONTENTS TRBLES
.BMB73J - KL1O (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE b
: .SBTTL REGISTER SAVE ROUTINE
50905089 : 001 .IF DF RSSGSV
: v D 10 NERAL REGISTERS RO-R?
m&ﬂ%é | SRORENOAT KP-5B05I0 Otk InR ARREESY .
5094 : CALLING SEQUENCE:
5095 : MOV Raeasacswo
5096 : MOV
5097 : BR Recshv
gggg : RET: (RETURN HERE>
5100 . ALL REGISTERS RESTORED
510! ;
5102 ;
5103 . 173240° REGSAV:
GI0N 010240 010037 :173240° 010037 MOV RO,R$SGSV+16  ;SAVE RO RS PC IN Sb
5105 010242 000056 173242 0000SE
G106 Q10244 012700 173244’ 012700 MOV BRSSGSV+16,R0 ;RO NOW POINTS TO Sb
5107 010246 0000SE6 1732% 0000S6
gigg oiuzso oioswo mofs:qo :03 4 -E;m :SAVE SP 1: 54
1054 -
2193 Bi8ses Bi%uR ¢ 35&- 31854 oy B3RS i3 f5 N 83
Sﬁl oiuess oio:ﬁo 1;3355' owgqo no\\; R3 -zgo; sgve R3 1: :3
Y ' Y -
2115 BiBsE3 BiBSuR :i? 31854 ey R (B) :2avE BT IN 43
5114 010264 014000 :17326M° 014000 MOV -(R0) RO :RESTORE RO FROM 40
S115 010266 000177 173266’ 000177 IMP JRSSGEV+16 GO TO SAVED PC
5116 010270 004SeM ;173270 0000SE
8117 ’ 000 .ENDC ; .IF DF R$SGSV

— e w m—
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L1l

MAINDEC-11-DZAMD-1 HACYLl 27(6B3) 2-MAY-77 11:46 PAGE 140
02BMD.P11 ROM CONTENTS TRBLES
giig :BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(%63) 20-JAN-77 11:S51 PRGE 7
sie? : .SBTTL TC11 DECTAPE BOOTSTRAP ROUTINE
éigg . 001 .IF OF TSSCll
gigg : TC11 REGISTER DEFINITIONS
5126 : 000000 tcst= 0 :STATUS REGISTER
5187 : 100000 TCEND2= BITIS ' END-ZONE DETECTED
5128 : 000002 TCCM= 2 : COMMAND REGISTER
5129 : 100000 TCERR= BITIS ' ERROR
5130 : 004000 TCREV= gxrxx ,ns RSE oxnscrxon (TOWARD FORWARD END-ZONE )
gi%é : 003400 TCUNIT= BIT10!BIT9!BIT8 :UNIT SELECT
5133 , 000200 ' TCROY= BIT? ;Renov
5134 : 000016 TCFUNC= §173'911 18IT1 runc ION:
5135 : 888880 CSATM= 0#BIT] TOP ALL TAPE MOTION
§136 : 2 TCRNUM= 1#8IT1 no BLOCK NUMBER
5137 : 000004 TCRERD= 2#BIT1
gl : 000001 TCGO= BITO srnar rungrag
1 , O00004  TCWC= N ' NORD COUNT REGISTER
Ef:? ; 000006 TCBA= & 'BUS ADDRESS REGISTER
: REGISTER USAGE:
RO -- UNIT

Rl - QDDRESS OF TCCM
RS -- PARAMETER WORD SAVED FROM INITIARLIZATION
SP -- RETRY COUNTER

ununuunivun
Pt P Pt Pt et Pt Pi
@NOU LW

HERE TO CONTINUE WITH BOOT FROM UNIT O IF FLOPPY EXISTS, UNIT 8 IN RO

; 00e IF DF RSSX11
; 173272’ TCBOTO:
010272 00S00S ;173272 00S00S CLR RS lSET SWR PRARAMETER TO ZERO, ALSO
; BR TCB00T ;ALL SET
; 001 .ENDC ; .IF DF RSSXIl

! HERE TO BOOT FROM BLOCK O OF DECTAPE, UNIT & IN RO

. 173274’ TCBOOT:
: 002 .IF DF DSSLII
010274 012737 ;173274 012737 000004 MOV $DLBOOT, 384 . IN CRSE NO DTR, TRY DLll
010276 173530 173276 173530
; 001 .ENDC ; .IF OF DSSLI!
: "IF OF R$STRY
010300 000004 ;173300
010302 012706 ;173302' 012706 MOV $RSSTRY, SP . INIT RETRY COUNTER
010304 000020 173304 000020
- JIFTF 5 .IF DF RSSTRY
010306 012701 ;173306 012701 MOV 8TSSC11+TCCM,R1 :POINT TO COMMAND REGISTER
010310 177342 173310 177342

Tnunununidnun oo onunonunianaininioninonon
Pea B bt Bt ot Bt Bt Bt Pt Pt Pt Pt onih et Pt ot st Pt s s Pt Pt Pt
I A A A AN A N} AL A At AL 1 A

; BR TCRTRY ;TRY IT



M1l

MAINDEC-11-DZBMD-J MACYIl 27(Bb3) 2-MAY-?7 11:46 PAGE 141
DZBMD.PL1 ROM CONTENTS TABLES
S172 :
i;a ! HERE ON ERROR TO RETRY
175 .173312° ' TCRTRY:
176 . 003 .IF OF RSSTRY!DSSL1I
5177 010312 10s011 173312’ 105011 CLRB  (Rl)

r

;STOP ALL TAPE MOTION, TRAP IF NO TCl!



N1l

MAINDEC-11-DZBMD-J nncv14ns 263] 2-MAY-77 11:46 PAGE 142
DZBMD.P11 ROM COf.ENTS

gi;g :BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(B63) 20-JAN-77 11:51 PRGE 7-1

siao : 002 .ENDC ; Igr OF RSSTRY'DSSLII

a& 010314 005705 ;173314 &95 ﬁ@ RS : INDEF INITE RETRY?

gigg 8{0315 10038% {;3315' 100402 921 1gs YES-- Tg;ennﬁgsgouﬂT

2lge oiB3se IBkE 17 303358 ¢ Hewr 380 na

5186 : 001 .ENDC ; .IF DF RSSTRY

5187 - 173324’ 108:

G188 010324 000005 173324’ 000005 RESET :CLEAR TC11

€1P9 010326 110061 ;173326’ 110061 MOVE RO, I(R1) ' SELECT PROPER UNIT

5190 010330 000001 ;173330 0OMOOO!

5191 010332 082711 173332’ 052711 BIS BTCREV+TCRNUM+TCGO, (R1) ;START TAPE TOWARD FOWARD END-ZONE (BLOC

5192 010334 004003 173334 004003

5193 ;173336 20s:

S194 010336 005711 ;173336 005711 ST (R1) ; ERROR?

6195 (010340 100376 173340’ 100376 BPL 208 :NO-- WAIT FOR END-ZONE ERROR

5139 31 2 S 173342° 005761 TST TCST-TCCM(R1)  ;END-ZONE UP YET?

5] 1 99§;9é 173344 177776

E{gg 010346 100361 173346’ 100361 BPL TCRTRY :NO-- MUST BE OTHER ERROR

5200 010350 012761 ;1733S0’ 812761 MOV #-256. , TCWC-TCCM(RL) ;SET WORD COUNT

5201 010352 177400 ;173362 177400

6202 010354 000002 ;173364 000002

5203 . .NOTE THAT "RESET” CLEARS BUS ADDRESS REGISTER.

Go0M 010356 042711 ;173356 042711 BIC $TCREV, (R1) -SET FORWARD MODE

5205 010360 004000 ;173360 004000

5206 010362 112711 ;173362’ 112711 MOVB  8TCREAD+TCGO, (R1) ;START RERD, FORWARD

5207 010364 000005 ;173364 000005

5209 0l 108711 ool ws7r % s RD) . TRANSFER_DONE?

5210 318393 100376 517%395' 100376 BPL 30§ *NO-- WAIT SOME MORE

G2il 010372 00S711 173372’ 005711 ST (R1) : YES-- ERROR?

6212 010374 10074 ;173374 100746 BMI TCRTRY ves-- RETRY

ggia 010376 005007 173376’ 005007 CLR PC NO-- DONE-- GOTO LOCATION O

5215 : HERE ON TCll ERROR

5216 :

5217 ; 002 .IF DF ESSDSP

5218 : TCEHLT:

5219 : MOV TCST-TCCM(RL),RO ;GET STATUS REGISTER

5220 BR HALTED .AND STOP

6221 : 001 ENDC F DF ESSDSP

FFF. : 000 .ENOC IF OF T83C11l
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MRINDEC-11-DZBMO-J
- 0Z8M0.P11

ROM CONTENTS TRBLES

—— . et e - e~ —

MACY1l 27(663)

Ble

2-MRY-?7 11:46 PAGE 143

:BM873J - KL1O (PDP-1})) 256 WORD BOOTSTRAP ROM MACYll 27(663) 20-JAN-77 11:51

.
’

001
00e

00!

.SBTTL ERROR MANDLING

. IF DF RSSTRY
'}FEFDF ESSOSP

.1IF DF RSSPOM, RPEMLT:

.1IF DF RS$X1l, RXEHLT:

.IIF OF TSSCL1:i, TCEHLT:

.IIF OF DSSL1l, DLEMWLY
.ENOC ; .IF DF ESSOSP

HALTED
000000 HAL ;DIE
000776 BR HALTED ; STAY DERD
IFF F _DF RSSTRY

) . R
.1’1& v Essosp Engon : CANNOT MAVE ESSDSP WITHOUT RSSTRY

PAGE 8




MRINDEC-11-0ZBMD-J
0ZBMD.P11

:BM873J - KL1O (POP-I1)

WO WE WL G G GG GG D GG DO WE GO W W WS S S A O S

d12706
000020

812701
176700

b12702

MACYLl] 27(663)
ROM CONTENTS TRBLES

: 173404
s 173404’
;173406
s 173410’
173412

s 173419’

00!
8688
020000

000076
llupi

000070

000020

176700
003

Cle

2-MAY-77 11:46 PRGE 144

256 WORD BOOTSTRAP ROM MACYll 27(663)

20-JAN-77 .1:51 PRGE 9

.SBTTL RPOY DISK BOOTSTRAP ROUTINE
IF DF RSSPOM
: RPOY REGISTER DEFINITIONS
RPCS1= F sl
Berre= BITIN AR LR M
RPMCPE= BITI3 nns ONTROL PARITY ERROR
vn- 8¥T;1 nvn (TO -11)
RPFUNC- 9175-3114'3173-9172'9171 ruucrlon
T= 23 N’ PRESET
RPWRIT= : 1 onTn
RPRERD= 70 : READ DATR
RPGO= BITO : G0
= 2 WORD COUNT REGISTER
= 6 TRACK (HIGH BYTE) SECTOR (LOW BYTE)
RPCS2= 10 CONTROL AND STATUS REGISTZR #2
RPUNIT= BIT2'BIT1!BITO ;UNIT
= I2 :DRIVE STATUS REGTSTER
RPATAR= BITIS 'ATTENTION ACTIVE
RPERR= BITIH :DRIVE ERROR
RPER1= 1[4 ERROR REGISTER sl
RPFER= BITY *FORMAT ERROR
= 3 :OFFSET REGISTER
RPFM22= BITI2 122 SECTOR (16 BIT) FORMAT
RPECCI= BITII : INMIBIT ECC CORRECTION
= 3N 'DESIRED CYLINDER
! REGISTER USAGE:
; -=- UNIT &
; Rl -- noonsss OF RPCSI
: R2 -- DATA FOR RPOF: RPECCI (ECC INH 1 RPFM22 (22 SECTOR FORMAT)
; RS -- PARAMETER WORD SAVED FROM INITI hrzon
: SP -- RETRY COUNTER
§ HERE TO BOOT FROM RPO4-- UNIT % IN RO
: START RPO4 GOING ON BOOT
’ RPBOOT :
.1F DF RSSTRY
012706 MOV ¥RSSTRY, SP :RETRY RETRY TIMES
JIFTF : .IF DF RSSTRY
012701" MOV BRSSPO4+RPCS1,RI . ADDRESS RPCS! IN R1
.IF DF FSSM208FSSM22
012702 MOV SRPECCI,R2 .SET ECC INHIBIT, 20 SECTOR MODE




D12

MAINOEC-11-DZBMD-J MACYL1l 27(6b3) 2-MRY-77 11:46 PAGE 145
0ZBMD.PIL ROM CONTENTS TRBLES
S2% 010416 004000 ;173416 004000
5297 ; 002 .ENDC ; .IF DF F$SM2O3FSSM22
5298 ; BR RPRTRY ;FALL THROUGH RETRY CODE

2300 ! WERE ON ERROR TO RETRY



KRR

MAINDEC-11-DZBMO-J
0ZBMD.P11

Soce

BORERAERY

8

HRhbR

D OREEN X

oO00000 00O 0o

MACY1l 27(663)

ROM CONTENTS TRBLES

;BM873) - KL10 (POP-11)

58

o
[
[ od
s et s ) P

L

..-D- WE ST BN W B R

; 173420’
; 173420’
: 173422’
: 173424
: 173426’
001
; 173430’
173430’
; 173432’
; 173434 000010
73435’
; 173440 000021
; 173442
; 173444 000034
; 173448
; 173450 000006
002
; 1734527
: 173484 000032
003
002
003
002
; 173456
: 173460 177400
;173462 000002
; 173464’
;173466 000071
: 173470
: 173470’
;173472
; 173474’
;173476 000020
;173470 000014
:173502’
:173504"
;173506 010000
001
; 173510’
:173810°

— - —— ——— -—a - — e —— e —

El2

2-MRY-77 11:46 PRGE 146

256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PRGE 9-) 1

RPRTRY:

IFT . .IF DF RSSTRY
Bos70é ST RS : INFINITE RETRY?

100402 BM] RPRSET vss-- TRY AGRIN
005306 DEC SP 'RETRY COUNT EXHAUSTED”
02533“ ng RPEHLT ' YES-- GIVE UP

) . .1F DF RESTRY

. HERE TO GO ON WITH RPOM

’ RPRSET:
00000S RESET . ZAP! !

110061 MOVE  RO,RPCS2(R1) :SELECT PROPER UNIT 8
012711 MOV SRPPRST+RPGO, (R1) ;DO 'RERD-IN PRESET' FUNCTION
005061 CLR RPDC (R1) :SET CYLINDER O
005061 CLR RPDA(R]) . TRACK 0, SECTOR O

.IF DF FSSM208FSSM22
050261 BIS R2,RPOF (R1) :SET INMIBIT ECC, 22-SECTOR FORMAT (IF FORMAT ER
IFF

.IF DF F$$M20

BIS $RPECCI,RPOF (R1) ;SET £CC INMIBIT, 20 SECTOR FORMAT
.ENDC ; .IF DF FSSMEO
.1F OF 'F§sMe2
BIS SRPECCI+RPFM22,RPOF (R1) ;SET ECC INHIBIT, 22 SECTOR FORMAT

.ENDC : .IF DF FS$§ME2

IFTF : .IF OF FSSMAOBFSSM22
612761’ MOV 8-266. RPWC(R1) ;SET UP WORD COUNT TO PROPER VALUE

;NOTE THAT IT IS NOT NECCESARY TQO SET UP 8US
RDDRESS, SINCE IT IS O RFTER RERD-IN PRESET

012711 MOV uRPREno+cho (R1)';START READ FUNCTION
208:

105711 TSTB (R1) : READY?

100376 BPL 20§ :NO-- WAIT ULNTIL IT IS

IFT . .IF DF Fssneosrssnea
83276] sRPFER,RPER1(R]1) :FORMAT ERROR?
001402 BEQ 308 :NO-- TRY AGAIN
052702 BIS 8RPFM22, R2 ' YES-- TRY FOR 22 SECTOR FLAVOR

.ENOC ; jé; DF FSSM203F SSME2
032711 ' BIT SRPTRE!RPMCPE, (R]1) ; TRANSFER OR MBC PRRITY ERROR"



MRINDEC-11-0ZBMO-J MACY11l 27(663)
DZBMD.P1I RON CONTENTS TRBLES
S3SS 010Sl2 060000 ;173512 060000
S3S6 0I10SIM Q01341 ;173S1W’
S357 010516 032761 ;173516°
S3S8 (010520 140000 ;173520 140000
5359 010522 000012 ;173522 000012
S360 010524 001335 ;173Sew’
5361
5362 ; 000
5363
S364
5365
366 ; 173526’
S367 010See 0305007 1735’
5368
5369

2-MRY-77 11:46 PAGE 47

001341 BNE RPRTRY . YES-~ ERROR-- TRY AGAIN
032761 BIT SRPATA!RPERR, RPDS(R1) ;ATTN OR OTHER ERROR?
001335 BNE RPRTRY . YES-- ERROR-- TRY AGAIN

: B LRPC :NO ERRORS-- GO TO LOCATION O

: R ¢
.ENDC ; .IF DF RSSPOM

: HERE TO GO T0 O

' CLRPC:
005007 CLR PC :JMP 0

. HERE ON ERROR FROM RPO4 AFTER RETRYING-- DISPLAY DRIVE STATUS IN RC

—_— - — -



Gle

MAINDEC-11-DZBMD-J MACY!!l 27(6B3) 2-MRY-77 11:46 PAGE 148
0ZBMD.PIL1 ROM CONTENTS TRBLES
Eg;é ;BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 9-2
5373 : 001 .IF DF ESSOSP
5374 : RPEHLT:
5375 : MOV RPOS(R1),RO :DISPLRY DRIVE STATUS
5376 : HALTED ;R.I.P.

: BR
6377 : 00C .ENDC ;. .IF DOF ESSDSP



MAINDEC-11-DZ8BMD-J
0ZBMO. P11

5378
5379
5380
5381

;BM873J - KL10 (POP-11)

n

701

o= ) b= NJ o
EIR0S
~ \Jg

RER

l

o

004712
124427
000220

00137y

004742

MACY1]l 27.663)
ROM CONTENTS TRBLES

00!

; 173530°

173530’
173530’

'173532 177560
3534’

;173536

; 173540
173542 173610
s 173844

173544'

; 173544’

;173546
173550 000220

173552’
00e

; 173554’
: 173564

e-MRY-77 11:46 PAGE 149

256 WORD BOOTSTRAP ROM MACYLl 27(6b3) 20-JAN-77 11:S51 PAGE 10
.SBTTL DL11 RSYNCHONOUS LINE BOOTSTRAP ROUTINE

‘IF OF DSSLII

! DL11 REGISTER DEFINITIONS

BLRCSR= 0 .RECIEVER CONTROL/STATUS REGISTER
OLRDON= BIT7 : DONE

DLRBUF= 2 'RECIEVER DATA BUFFER

; DLI1 BOOT IS OF THE FOLLOWING FORMAT:
: . <DLE) (CC1»<CC2(<FILL>¢... DATA ...>
WHERE <DLE> IS 220(8).

: (CCI>, <CC2> FORM THE LOW AND HIGH BYTES OF THE BYTE COUNT FOR THE
: FOLLOVTNG DATA, RESPECTIVELY. THE TWO HIGH-ORDER
: BITS (GSYNC & SELECT) ARE IGNORED (DSSCMP DEFINED).
: FILL> IS s BYTES OF IGNORED DATA (DSSCMP DEFINED).
: nrn 1S R BYTE STREAM OF 8-BIT DATA OF LENGTH DETERMINED BY
; (cc2>«CCL.
. REGISTER USAGE
: Rl -- RODRESS OF DLRCSR
: R2 -- ADDRESS OF “DLCHAR™ ROUTINE
; R3 -- BYTE COUNT
: R4 -- MEMORY ADDRESS
: RS -- PARAMETER WORD SAVEL FROM INITIALIZR™ION
: SP -- STACK POINTER (STACK AT S004-)
. STRRT HERE TO BOOT FROM DL1!

BUTONG:

DLBOOT:
012701 MOV 80SSL 1 1+DLRCSR,RL ;GET DL11 EXTERNAL PAGE RDDRESS
011706 MOV (PC),SP .SET TEMP STACK AT S004- ### CLR R4 MUST BE MNEXT
005004 CLR RY ‘REGET MEMORY ADDRESS FOR DLCHAR ##% DO NOT MOV
012702 MOV sDLCHRR, R2 -SET ADDRESS OF GET CHARACTER ROLTINE

108:

CALL  (R2) :GET A CHARACTER
004712 ISR PC, (R2)
124427 CMPB ~ -(RY), 8220 :DLE”
001374 BNE 108 :NO-- KEEP ON LOOKING
.IF OF DSSCMP
CALL  -(R2) :GET TWO BYTES

004742 JSR PC,-(R@)
JIFF . .1F DF DSSCMP

CALL  (R@) -GET TWO




I1¢

MAINDEC-11-DZBMD-J MACY1]l 27(663) 2-MAY-?? 11:46 PAGE 150
0ZBMD. P11 ROM CONTENTS TARBLES

5432 : CALL  (R2) . BYTES

5433 : JIFTF ; .IF DF DSSCMP

6434 010556 014403 173556’ o%wqoa MOV -(RY),R3 :GET BYTE COUNT

Y4 : _IFT : .IF DF DSSCMP

5436 010560 Owe703 ;173560° 042703 BIC $BIT15!BITI4,R3 ;CLERR QSYNC AND SELECT BITS

S437 010662 140000 ;173562 140000



MAINDEC-11-028M0-]
0ZBMD.PL1

438
i
44l

G447
5448

Pt Pt et e

ROM COMTENTS TABLES
:BM873J - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(bb3)

004712

B7As

004712
005004

004712

MACY1l 27(6b63)

; 173564’
173564'

12

173875

: 173574’
173576'

1?3508’

1?3620'

001

vols)

2-MRY-?77

00471e
83728

oQu71e
005004
JFTF

004712
005303
003375
005007

Sews ws av v wo Wme

JFT

004717
.ENOC ;

105711
100376
116124

000207
.ENDC ;

11:46 PAGE 151

20-JAN-77 11:51 PAGE 10-1
CALL (R2) ;SKIP TWO MORE BYTES
JSR PC, (R2)

; AND TWO MORE

B, 4

Yok'ec, kS5
CLR RY

;SKIP THE CALL (PC)
. +1 MAKES S BYTES T0 SKIP

;RESET BACK TO0 O

. IF DF DSSCMP
208:

CALL (R2) ;GET A CHARACTER
JSR PC, (Re)

OEC R3 ; REDUCE _COUNT
BGT 20s :BACK IF MORE
CLk PC 'ELSE GO TO LORDED CODE

DLCHAR -- GET CHRRRCTER FROH OL1l

R1 -- ADCRESS OF D

R4 -- ADDRESS OF HHERE TO STORE CHARACTER,
CALL DLCHAR-2 FOR TWO BYTES (DSSCMP ONLY)
.IF DF DSSCMP

INCREMENTED

CALL (PC) :GET A BYTE, THEN ANOTHER
ISR PC, (PC)
DEF or DSSCMP
7578 (R1) :READY WITH A CHARACTER?
BPL DLCHAR "NO-- WAIT SOME MORE
MOVE  OLRBUF-DLRCSR(R1}, (R4)+ ;YES-- STORE THE CHARACTER
RETURN :AND RETURN FROM DLCHAR
RTS PC

.IF DF DSSLII




MAINDEC-11-DZBMD-J

0ZBMO.PLI

£527 Ci0eee

;BM873J - KL1O (PDOP-11)

AR B BEE RIS AN IR IE IR IR IR IJE TR IR IR R TR YR TR IR TI"11

L]

805005

MACY1l 27(663)
ROM CONTENTS TRBLES

:17362e’

; 173622’

00l

Q00040
000004

002

00!

0Qe
003

2-MRY-77 [l1:46 PAGE 152

256 WORD BOOTSTRAP ROM MACY1l 27(bb3) 20-JAN-77 11:51 PAGE 1l

.SBTTL DTE2C DUMP AND BOOTSTRAP ROUTINE
"IF DF DSST20

. DTE20 REGISTER OEFINITIONS
OLYCNT= O . DELAY COUNTER
ggg 5 oeposg/cxnnme WORD 3
Iz b ! 1
TENAD1= 10 -KL-IO MEMORY ADDRESS |
TENAD2= 12 2
70108C= 14 :76 -10 BYTE (WORD} COUNT
TO11BC= 1b :T0 -11 BYTE (WORD) COUNT
IFLOP= BITIS ! INTERRUPT BOTH -10 AND -11 WHEN DONE
T0I18M= BIT14 :T0 -11 BYTE MODE
BCOUNT= 7777 'BYTE (WORD) COUNT
T010RD= 20 ;70 -10 ADORESS
T011R0= 22 :T0 -1] ADORESS
70100T= 24 'T0 -10 DATA WORD
T0110T= 26 70 -] DATR WORD
DIAGI= 30 ;oxncnosrxc /CONTROL REGISTER |
DIAG2= SSE .01 Tic ngegrsn 2
SET= BITH :DIAGNOSTIC D
STAT= P1108= gIT11 TR ORBEL REGISTER
T0110N= BIT? 70 -11 ?Snugitﬁ DONE
DIRG3= 36 P03
BTESIZ= 4O .EACH DTE OCCUPIE
OTEMAX= Y4 'MAX OF 4 OTE'S ON A PDPL
§ HERE TO DUMP -1! MEMORY AND-OR BOOT -11 THROUGH THE DTE20
'IF DF R$$GSV
DTEDMP:
IFF : .IF OF RSSGSV
BUTONG:
.ENOC : .IF DF R$SGSV
! REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON
! THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
: Rsncxnc HA ¢ THE VALUE 1365 (OCTAL) IN IT'S
! 10 -10 BYTE COUNT 13108C.
. NXM (TIME-OUT) TRAP 1S USED TO SKIP NON-EXISTANT DTE20'S.
"IF DF S$SDTE
"IF LT (S$SDTE-400)
005005 CLR RS :POINT TO LOCATION O

a SO HORDS IN EXTERNAL PAGE

R




L12

MRINDEC-11-DZBMD-J MACY1l 27(BB3) 2-MRY-77 1l:45 PRGE 153

0ZBMD.PLI ROM CONTENTS TABLES
5528 010624 012500 ;173624° Q12500 MOV (R?)*,RO : SAY LOCQT}8N 8 (FTL STK YIOLATION STACK)
S529 010626 012501 173626’ 012501 MOV (RS)+,R] : AND LOCATION 2 ¢ . ., .



MAINDEC-11-DZBMD-J
0ZBMD.P11

S530
5531
5532
5533
SS34
8535

5536
5537
5538
5539
S540
SS41
G542
5543

gg%q
45
SS46
SS47
5548
S549
5550
5551
5652

5553
S654
S555

010630
010632
010634

010858

010642
010644

010652
010654
010656

010660

010662
010664
010666
010670
010672
01074

MACY1]l 27(663)

ROM CONTENTS TRBLES

;BM873J - KL10 (PDP-11)

S ws aswmes @s A e mewe

011502
612725
173646

0431

012704
174340

000014

002
; 173630’
:173632"
1;3634 173646

17338

; 173642’
: 173642"
+ 173644 174340

; 173646’
003
; 173648’
; 173650 000140
002
; 173652’
: 173652’

173654 000040
173656’

; 173660’

;173662
;173664 004000
i?%&bg 000034

:173672"
:173674 000014

M12

2-MAY-?7 11:46 PAGE 1S4

256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 11-1

JIFF 5 JIF LT (SSSDTE-400)
MOV 3 :SET TO LOCATION 4
JENDC ; .IF LT <SS$DTE-400>
JIFF ;' .IF OF s$8D
MOV neooo 4 SP :POINT TO STACK WE’LL USE
MOV gg)+ RO :SAVE 1774 IN RO
MOV )+'RI :SAVE 1776 IN Rl
MOV 4, RS’ :POINT TO TIME-OUT TRAP VECTOR
JIFTF ; .1IF DF ssstE
011502’ (RS),Re .SAVE 4 IN R2
012725 MOV 8218, (RS}+ GET NXM TRAP ADDRESS IN 4
0 MOV (RS),R3 SAVE & IN R
86&318 CLR (RS)' ;357 P? }on ?nnp

. LOOP THROUGH ALL DTE’S

012704 MOV sDSST20+0LYCNT-DTESIZ,R4 ;POINT TO DTE & -1°'S DELAY COUNT REGIST

. (WILL BUMP TO 8 0)
: HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE

cls:
.]F DF SSSDTE

IFT - L1
“IF Lt (SSSDTE-400)
012706 MOV 8SSSDTE+10,SP  ;SET STACK TO SAVE ARER, WITH ROOM FOR FTL STK T
JIFF ; .IF LT (SSSDTE-400)
MOV $SSSOTE+4,SP :SET STACK TO REGISTER SAVE AREA
JENDC ; .IF LT «SSSDTE-400)
_IFF ;' .IF DF SSSDTE
MOV 82000, SP :GET TEMP STACK (SAVED RBOVE)
JIFTF eég OF SSSDTE’
062704 ADD $DTESIZ,RY :BUMP TO NEXT DTE'S EXTERNAL PAGE ADDRESS
105704 TSTB  RY S THIS THE END OF THE DTE’S?
; NOTE TAnT THE LAST DTE IS AT 774540
: AND THAT NOW R4= 774600 IF END
100770 BMI 208 . YE§—- srnnr ALL OVER, UNTIL A DTE
SAYS USHED THE BUTTON
032764 BIT 8701108, QTRT-DLYCNT(RH) :DOORBELL RINGING?
001770 BEQ 228 NO-- TRY NEXT DTE
026417 CMP T010BC- DLYCNT(RHS (PC) ;DOES THIS ONE HAVE 1365

+ IN IT'S TO -10 BYTE COUNT?
. ¥%% THIS NEXT INSTRUCTION BETTER BE A 1365 !!! #x#

’

/




MAINOEC~11-0ZBMO-T MACYL]l 27(663)
DZ8MD.PL1 ROM CONTENTS TARBLES

S584
gggg 010676 001365 ;173678’

5587
5588
5589

S590
559, 01J700 010315 ;173700°
S592 010702 010e4S ;173702°

p— B o — —— — - ——— - - -

N12

2-MAY-77 11:46 PRGE 155

801365 BNE 228 .NO-- TRY ANOTHER DTE
. WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
. ADDRESS OF DLYCNT REGISTER IS IN R4

810315 MOV R3,(RS) .RESTORE LOCATION b
010245 MOV  R2'-(RS) 7



Bl13

! THE -10 WILL NOW START READING -11 MEMORY, AS SOON AS WE SET
! 'THE TO -10 ADDRESS. WHEN FINISHED, THE -10 WILL RING OUR DOORBELL.
o

0S061 CLR DLYCNT-STRT(R]) ;SET DTE20 FOR MRXIMUM DELRY (ZERO)

MAINDEC-11-DZBMD-J MACY1l 27(6b3) 2-MAY-77 11:46 PARGE 156
DZBMD.PLI ROM CONTENTS TRBLES

Eggg .BM873J - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYIl 27(663) 20-JAN-77 11:51 PAGE 11-2

5595 : .IFF ; .1F OF SSSDTE

5596 : MOV Rl,-(SP) : RND 1776

5597 : MOV RO’ -(5P) Y

5598 : JIFT . .IF OF sssDtE

5599 . 003 .IF LY <SS§SDTE-40O>

5600 010704 010145 ;173704 010145 MOV R1,-(RS) : RESTORE 2

5601 010706 010045 173708’ 010045 MOV RO, -(RC) ' AND O

5605 : SAVE FIRST 12 DTE REGISTERS DLYCNT TO TO11DT

swsssm : "IN LOCATIONS 130-156

5606 010710 012700 ;173710° 812700 MOV $SSSDTE, RO :POINT TO SAVE AREA

5607 010712 000130 173712 000130

5608 L 173714 29§

5609 010714 012420 173719’ 012420 MOV (R4)+. (RO)+ .SAVE A REGISTER

8610 010716 022700 173716’ 022700 CMP 8T0110T-DLYCNT+S$SDTE RO ;F INISHED?

8611 010720 000156 ;173720 000156

5612 . JIFF : .IF LT <SSSDTE-400>

22{3 ’ 208 cMHP -(SP),-(SP) :BACK DOWN TO START OF SAVE ARER

8615 : MOV (R4)+. (SP)+ .SAVE A REGISTER

5616 ; CHP 8TC11OT-DLYCNT+S$SDTE, SP ;FINISHED?

5617 : 002 .ENOC ; .IF LT <SSSOTE-400>

Egig oi10722 {03374 ;173722 163374 BHIS 298 :NO-- SAVE SOME MORE

5620 : R4= TOL1DT+2

5621 ;

5622 ! SET Rl= STATUS REGISTER

8623 : R4= DIRG2 REGISTER

5625 : DO 'DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT

5606 : LORDED FLAG

5628 . 173724' ADDX  DIAG2-<TO11DT+2>,R4 ;R4 POINTS TO DIAG2 REGISTER

5629 010724 005724 :173724° 00S724 TST (R4)+

5630 : JIFF ; .IF DF SSSDTE .

5631 : ADDX ~ DIAC2-DLYCNT,R4 :POINT R4 TO DIRG2 REGISTER

5632 : 001 .ENDC ; .IF DF 58§~

5633 010726 010401 173726’ 010401 MOV R4, R1 . S0 DOES Rl

5634 (010730 012700 173730’ 012700 MOV $DRESET, RO :SETUP RO FOR 'DIAGNOSTIC RESET’

6635 010732 000100 173732 000100

5636 010734 010021 ;173734 010021 MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER

5638 REGISTERS:

5639 RO -- DRESET (DIAGNOSTIC RESET FUNCTION)

5640 Rl -- STAT (STATUS REGISTER)

Eﬁﬂé R4 -- DIRG2 (DIAGNOSTIC REGISTER #2, WHERE DRESET 1S)

5643

SEH

SEH5

SE46

010736 00S061 ;173736’




MRINDEC-11-DZBMO-J MACY1]l 27(bb3)
0ZBMD.PLI

8182

010744

010746
010750
010752

ROM CONTENTS TARBLES

7779 ;123740 177744
%& :igﬁg 177764

' ; 173746’
032711 173746’
004000 ;173750 004000
001775 173752’

2-MAY-77 11:46 PRGE 157

00S061

032711
001775

CLR

BIT
BEQ

TO10RD-STAT(R1) ;START DUMPING ~-11 MEMORY TO -10
; STARTING RT LOCATION O

8701108, (R1)
3us

IS DOORBELL RINGING (TRANSFER COMPLETE)”?
;NO-- WAIT FOR DOORBELL



D13

MRINDEC-11-DZ8BMO-J MACY1l 27(b63) 2-MAY-77 11:46 PAGE 158
0ZBMD.P11 ROM CONTENTS TRBLES
.BM873] - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(663) 20-JAN-77 11:51 PAGE 11-3
6657 010754 010014 ;173754 olooxu MOV RO, (RY) . YES-- CLEAR DOORBELL AND ERROR FLAGS
5659 ' NOW THE -10 WILL GIVE US A 256 WORD BOOTSTRAP TO BE RERD
5660 ! "INTO -11 MEMORY STARTING AT LOCATION 0. WHEN FINISHED,
5661 ! W€ WILL START EXECUTION OF THE LOADED CODE AT LOCATION'O.
5663 010756 005061 ;173756 bosoe1 CLR TO11RO-STAT(R1) ;STAKT INPUT TO LOCATION O
S6E4 010760 177766 173760 177766
5665 Q010762 012761 173762 012761 MOV IFLOP! (<-256.>8BCOUNT> , TO11BC-STAT(RL) ;256 WORDS, INTERRUPT
8665 010764 107400 -173764 107400
6667 010766 177762 ;173766 177762
5668 ; : -10 WHEN DONE
5669 :173770° 4OS:
5670 010770 105711 173770 105711 1STB  (R1) ; TRANCFER COMPLETE?
5671 010772 100376 173772 100376 BPL 40§ 'NO-- WAIT SOME M
72 010774 005007 1173774 005007 CLR PC LocnrxbgooTo LORDED coos ESTARTING AT

S674 ; 000 .ENDC ; .IF DF D$8T20



MRINOEC-11-0ZBMD-J
0ZBMO.PLL

£
%

FREERER

5687

010776

010776

. BM873)

ENC.YJ:

000000

MACYIl 27(bb3)
ROM CONTENTS TRBLES

-KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYLl 27(bb3) 20-JAN-77
.SBTTL FILL TO END OF ROM

;173776°

1173776°
$173776"
1173777°

: 174000’

173000’

2-MAY-?77

000002
000
oae

11:46 PRGE 159

BM873E:

.END

START

1000
(1
0
0

EL13

000>-<.-BM873>

11:51 PAGE 12

;FREE BYTES AT 1000



F13

MRINDEC-11-02Z8BMD-] MACYll 27(663) 2-MAY-77 11:4% PAGE 160
0ZBMO.PI1 ROM CONTENTS TRBLES

S689 011000 000177 MAP.Y.: .BLKW 127.

S690 011376 000001 END.Y.: .BLKW I

S691 011400 000177 MARP.YX: .BLKW 127.

S632 011776 000001 END.YX: .BLKW 1



Gl3

MAINDEC-11-0ZBMD-J MACYLl 27(6b3) 2-MAY-?7 11:4 PAGE 16l
DZBMD.P11 ROM CONTENTS TRBLES
5693 : FRT I3 300000300 006 0 U0 3 0 0 6 30 90 3 30 36 3 3 9 36 3 9 0 3 % 3 3 % % 06 3 3 3 33 3 % % % % 3% % % %% %
e : INITIRLIZATION AND STRRT UP OF PROGRAM.
95 ; 3000300 30 0090 36 06 36 90 9 96 3 36 30 30 96 36 3 98 36 3 3¢ 3 98 36 36 3% 3 9% 36 3 0 3 36 3% b 3% 0 3 3% 3 3 3% 5 3 % % % % % % % % %
569
5697 012000 RESTRT:
5698 012000 012706 001100 MOV #SCMTAG, RE :FIRST LOCATION TO BE CLEARED
5699 012004 005026 CLR (Rb )+ 'CLEAR MEMORY LOCATION
G700 012006 022706 00!136 CMP 8$TKS,RE : DONE ?
5701 012012 001374 BNE .-b :LOOP BACK IF NO
6202 012014 012706 001100 MOV 8STACK, SP :SETUP THE STACK POINTER
6703 012020 012737 020534 000020 MOV $SSCOPE ~ 9810TVEC :10T VECTOR FOR SCOPE ROUTINE
S704 012026 012737 000340 000022 MOV £3490, asi0TVEC+? LEVEL 7
5705 Q120N 012737 020630 000030 MOV sSERROR , J8EMTVEC 'EMT VECTOR FOR ERROR ROUTINE
6206 012042 012737 000340 000032 MOV 8340, JEEMTVEC+ LEVEL 7
S707 012050 012737 021160 00003 MOV sSTRAP  J8TRAPVEC ' TRRP VECTOR FOR TRAP CALLS
5708 012086 012737 000340 000036 MOV c3qg£ahrnnpvsc+a ;szg% ?
5709 012064 012767 01206M 167014 MOV 8. S{PROR :INITIALIZE THE LOOP ADDRESS FOR SCOPE
5710 012072 7 001372 CLR INTFG . INITIARLYZE T0 ASK WHICH TYPE
5711 01207% 7 001356 CLR TRBLE ;xnxrranzg TO ASK WHICH TYPE
5712 012102 012 001100 START: MOV 8STACK , SP 'SET THE STACK POINTER
5713 012106 00S067 167104 CLR LSTERR ;CL%RR ERROR FLG REPORT
6714 012112 005037 000000 CLR Jx0 :SET FOR UNEXPECTED TRAP TO ADD O
6715 012116 012767 012102 00S546 MOV 8START PRG.NO  :GET RERDY FOR PWR FAIL BEFORE FIRST TEST.
5716 Olel24 012737 000006 000004 MOV 85, a8y 'SET TIME OUT TRAP VECTOR
5717 012132 005037 000006 CLR and :SET TIME OUT STATUS 10 O
5718 01213 005067 005052 CLR FLAGY :CLEAR TEST 4 INITIAL FLAG
5719 012142 005737 000042 ST an42 ‘AM 1 RUNNING UNDER ACT-1177
5720 012146 001002 BNE .+ 'BR IF #WE ARE® UNDER RCT-11!!
S721 012150 000167 000616 IMP CONT : JUMP IF NOT RCT-11
6722 012154 013746 000004 MOV 84 - (SP) :SAV TRAP POINTER
6723 012160 012737 013474 000004 MOV SNOROM . 384 'PUT IN A NEW ONE
5724 Q0l2166 005737 173000 TST 38173000 ; TRY_TO REAL THE ROM
€726 012172 000240 NOP 'WAIT FOR POSSIBLE TRAP
5726 012174 012637 000004 MOV (SP)+. 84 :IF NO TRARP RESTORE POINTER
5727 012200 026737 167174 173000 CMP MAP. YA, 38173000 :DOES 1ST WORD COMPARE”
c728 012206 001034 BNE 64S :CHECK NEXT MAP
6729 012210 013746 00000M MOV a4 - (SP) :SAVE LOC 4
S730 012214 012737 012236 000004 MOV 3558 Juv 'SET FOR TIMEOUT
€731 012222 005737 173400 M3 38173400 'READ FROM 173400
6732 012226 000240 NOP '1F NO TIMEOUT, NOT YA
€733 012230 012637 000004 MOV (SP)+, 384 'RESTORE LOC 4
S7M 0122M 00042l BR 64§
5735 012236 (22606 65§ cMP (SP)+, (SP)+ : ADJUST STACK
573% 012290 012637 00000 MOV (SP)+’ U4 ‘RESTORE LOC 4
€737 012294 012767 001400 001206 MOV sMAP. YR, TRBLE  :1ST MAP ADOR
€738 012262 012767 001776 001202 MOV $END.YR ALLEND :LAST MAP RDDR
S739 012260 012767 173376 001204 MOV 173376, LASTA  :LAST ROM ADDR
S740 012266 012767 000101 005520 MOV $000101 VERSON :SET ROM TYPE
6741 012274 000167 001416 IMP PRGI :START TEST |
g742 012300 64S :
S743 012300 026737 167474 173000 CMP MAP.YB, 38173000 ;DOES 1ST WORD COMPARE”
S744 012306 001016 BNE 698 : CHECK NEXT MAP
€745 012310 012767 002000 001142 MOV SMAP.YB,TABLE  :1ST MAP ADDR
S74& 012316 012767 002776 001136 MOV 8END.YB,ALLEND :LAST MAP ADDR




H13

MAINDEC-11~DZBMD-] MACY1l 27(663) 2-MAY-?? 11:46 PAGE 162
0ZBMO.P11 ROM CONTENTS TRBLES
5747 012324 012767 173776 001140 MOV 173776,LASTA  ;LAST ROM ADOR
5748 012332 012767 000102 0OS4SH MOV 000102, VERSON :SET ROM TYPE
6749 012340 000167 001352 IMP PRGI :START TEST I
§750 01234 698 :
§7S1 012344 026737 170430 173000 CMP nnP YC,38173000 ;D0ES 1ST WORD COMPARE”
6752 012352 00103% BNE 748 cnccx chr MAP
5783 012364 0! 00000M MOV 3e4 . -(SP) 3“
S754 012360 012737 012404 000004 MOV 1768 Qe T ron TIHEOUT
§755 012366 026737 171006 173400 CMP MAP. YC+400, 33173400 YC?
5756 012374 001004 BNE 778 nbr YC
§757 012376 012637 000004 MOV (SP)+, 3y RESTORE LOC 4
5758 (012402 o BR 78$ 'YES IT IS A YC
5753 Q140N (022606 768: cHP (SP)+, (SP)+ :ADJUST STACK
5760 012406 012637 00000M 778 MOV (SP)+. a4 *RESTORE LOC Y4
S761 Q12412 000416 BR 74¢ CHECK NEXT MAP
5762 012414 788
6763 O0l2414 012767 003000 001036 MOV $MAP.YC,TABLE  ;1ST MAP ADDR
5764 oxqus 012767 003776 001032 MOV $END. YC ALLENO :LAST MAP ARDDR
€765 012430 012767 173776 00103 MOV 2173776 LASTA  :LAST ROM ADOR
5766 012436 012767 000103 005350 MOV 8000103, VERSON :SET ROM TYPE
§767 Ol2444 000167 001246 IMP PRGI 'START TEST I
5768 012450 748 :
5768 012450 026737 171324 173000 CMP MAP.YD, 38173000 ;DOES 1ST WORD COMPARE?
5770 012456 001016 BNE 79§ : CHECK NEXT MAP
c771 012460 012767 004000 000772 MOV sMAP. YD, TRBLE  :1ST MAP ADOR
§772 012466 012767 004776 000766 MOV $END. YD ALLEND :LAST MAP ADDR
6773 0l2474 012767 173776 000770 MOV 8173776, LASTA  :LAST ROM ROOR
6774 012502 012767 000104 005304 MOV 8000104 VERSON :SET ROM TYPE
5775 012510 000167 001202 IMP PRGI :START TEST [
5776 012514 79§
5777 012514 026737 172260 173000 CMP MAP.YF, 38173000 ;DOES 1ST WORD COMPARE?
5778 012522 001022 BNE 84§ CHECK NEXT MAP
5779 012524 026737 172550 173300 CMP MAP. YF +300, 30173300 1S IT YF?
6780 012632 001016 BNE g4$§ :CHECK NEXT MAP
5781 01264 012767 00S000 000716 MOV SMAP.YF, TRBLE  ;1ST MAP ADOR
€78 0OleSye 012767 005776 000712 MOV 8END. YF ALLEND :LAST MAP ADDR
6783 012650 012767 173776 000714 MOV 8173776 LASTA  :LAST ROM ADOR
S784 (012656 012767 000106 005230 MOV 8000106, VERGON :SET ROM TYPE
6785 012664 000167 001126 IMP PRG! : START TEST 1
5786 012570 84S :
6787 012670 026737 173204 173000 CMP MAP.YG,J#173000 ;DOES 1ST WORD COMPARE?
5788 012576 001016 BNE 83% : CHECK NEXT MAP
5789 012600 012767 006000 000652 MOV $MAP.YG, TABLE  :1ST MAP ADOR
§790 012606 012767 006776 000646 MOV $END.YG ALLEND :LAST MAP ADDR
6791 012614 012767 173776 000650 MOV 173776, LASTA  :LAST ROM ADDR
5792 012622 012767 000107 00SIEM MOV 000107 VERSON ;SET ROM TYPE
€793 012630 000167 001062 IMP PRGI :START TEST I
5794 0126M 89§ :
6795 012634 026737 174140 173000 CHP MAP.YH, 3$173000 ;DOES 15T WORD COMPARE?
5796 012642 001022 BNE 94§ ! CHECK NEXT MAP
6797 012644 026737 174430 173300 CMP MAP. YH+300, 38173300 1S IT YH?
5798 012652 001016 BNEC 94§ : CHECK NEXT MAP
€799 Q12654 012767 007000 000576 MOV $MAP.YH, TRBLE  ;1ST MAP ADOR
6800 012662 012767 007776 000572 MOV 8END.YH,ALLEND :LAST MAP AODR




MRINDEC-11-D2BMD-J

DZBMD. P11
5801 012670
802 012676
5803 012704
5804 (012710
5805 012710
5806 012716
5807 012720
5808 012726
5809 012730
5810 01273
5811 0127
5812 012752
6813 012760
G814 012764
5815 0l276Y
816 012770
5817 012772
5818 012776
813 013000
5820 013004
5821 013010
5822 013012
5823 D1LY
2850 01 %
6826 013024
5827 013032
5828 013040
5829 01304
830 013046
5831 013062
5832 013054
5833 013062
6834 013070
835 013076
683% 013076
5837 013102
€838 013104
€839 013112
540 013120
S84l 013126
Sgu? 013126
S84 013132
S04 0I31N
2342 B13ih
5847 013156
848 013156
€843 013162
€850 013164
gc1 013172
5852 013200
€853 013206
Eace 013206

012767

T

88»—-»—-
=)
o~

=R gé

Bi87¢7

022702
001011
012767
012767
012767

022702

MACYL1l 27(663)
ROM CONTENTS TABLES

173776
880110

1006
175064
175354
01000C
010776
173776
000l12
000732
013574
000472

000464
014310

000052
011000
011376
173376
000101
001400
001776
173376
000102
002000
002776
173776

000103

003776
19377

000104
004000
004776
173776

000106

000574
00S110

173000
173300

000S2¢e
000516
000520
005034

00046
000422
000424

000376
000372
000374

000346
000342
000344

000316

306318

000266
000262
C00264

e-MRY-?77

94§ :

998:

CONT:

cS:

64S:

65%:

669:

Y4 ¥

6E8S:

I13

11:46 PAGE 163

MOV
[0
My o

CHP
BNE
CMP
BNE
MOV
MOV
MOV
MOV
JMP

TYPE
HALT
TST
BNE
COM
TYPE
ROLIN
MOV
MOV
CMP
BNE
MOV
MOV
MOV

CMP
BNE
MOV
MOV
MOV

CMP
BNE
MOV
MOV
MOV

CMP
BNE
MOV
MOV
MOV

CMP
BNE
MOV
MOV
MOV

CHP

$173776,LRSTA
I200110 , VERSON

MAP.YJ,d8173000

99¢
nn: YJ+300, 3:173300

99

SMRP.YJ, TABLE
8END. YJ, ALLEND
8173776,LASTA
$000112, VERSON
PRGI

, NMARTCH
INITFG

33
INITFG
, BMB73X

(SP)+ R2
(RE) R

i R2
nnﬂP Y., TABLE
$END.Y. | ALLEND
173376 LASTA
10} ,R2
3
$MAP. YA, TRABLE
$END. YA ALLEND
173376 LASTA

$102,R2
S

66
BMAP. YB, TABLE

8END. YB, ALLENC
8173776,LASTA

$103,Re
67$

sMAP. YC, TABLE

10976 Bathh”

#104,R2
68$

8MAP. YD, TRBLE
SEND. YD ALLEND
8173776, LASTA

#106,R2

;LAST ROM ADOR

SE ROM TYPE
RART TEST |

DOES 1ST WORD COMPRRE”?

: CHECK NEXT MAP
: 15T _MAP' ADOR

:LAST MAP ADDR

:LAST ROM ADOR

:SET_ROM TYPE

:START TEST !

+NOT BM873YR OR B OR C OR D ORF OR G OR H OR J

;IS THIS THE FIRST TIME START UP?
‘BR_IF NOT FIRST TIME HERE.

‘SET THE FLAG

s TYPE THE QUESTION.

PLRCE CHQRRCTER INTO Re.

SET FOR START OF TABLE
:SET END_OF TRBLE
:SET LAST ROM AODR

;WAS R HIT??

:BR_IF NO

‘SET FOR START OF TRBLE
:SET END OF TRBLE

*SET LAST ROM ADDR

;WAS B HIT??

iBR_IF NO

'SET FOR START OF TABLE
SET END OF TRBLE

'SET LAST ROM ADDR

:WRS C HIT??
BR IF NO
;SET FOR START OF TABLE

E»E} EggT ROIT!F.Q[L)DR

;WAS D HIT??

:BR_IF NO

'SET FOR STRRT OF TRBLE
:SET END OF TABLE

:SET LAST ROM ADOR

;WRS F HIT??




1-0ZBMO-J MACYL1l 27(b63)
ROM CONTENT, TRBLES

D?égé% 005090 236
005776 888232
173776 000234

12767
012767
022702 000107
006000
006776
173776
000110
00?990
007776
173776
000112
010000
010776
173776

004442
000102

014365
017336

R KRR
RRERE

000206
000202
000204

3

SRR,

000156
000152
000154

s e P
oD

ntala

000126
00Cle2
000124

e

B

SRR

000061
000304
000062

—
arn

001020
000063

001746
000064

002740
017542
176320

PLERPPPRY
p It Tt 1S

FEREdh

013504

ele sleleleo/alajlalealeale elelealaaleasleleceale el eeasaealeaeaalaecaalealesnlaaaeloleelaiyy o
HHHHHHP.‘HHHHHF‘F—"P—‘.—”F.—.—.-‘.—F.F-‘.-"-‘"h‘."‘"‘.“.‘-H’—’-‘.‘F‘.—Hﬁ_h.—ﬁ“’-.—ﬁ-b.—.‘ﬁ-”h
[ 2R Y ¢

RERY
833

J13

2-MAY-77 11:46 PAGE 1&M4
BNE 698
MOV $MAP. YF, TABLE
MOV 8END. YF | ALLEND
MOV 8173776, LASTA
69%:
CMP $107,R2
BNE 708
MOV $MAP . YG, TABLE
MOV 8END. YG ALLEND
MOV $173776 . LASTA
708:
CMP 8110,R2
BNE 718
MOV ¥MAP. YH, TRBLE
MOV 8END . YH, RLLEND
,Ls MOV 8173776, LASTR
CMP 8112,R2
BNE 728
MOV 8MAP. Y], TRBLE
MOV 8END. Y] ALLEND
- MOV 8173776, LASTA
MOV R2, VERSON
ST TnéLE
BNE
TYPE Bn ERR
BR
3s: TYPE MSG3
X.X.: ROLIN
MOV (SP)+ R2
MOV (R2) . R3
2s: CMP 861, R3
BNE 4§
IMP PRG1
4s§: CMP 862, R3
BNE cs
IMP PRG2
5$: CMP 863,R3
BNE 13
IMP PRG3
6%: CMP 864,R3
BNE 39
IMP PRGY
3: TYPE M. QM
IMP RESTRT
TRBLE: O
RALLEND: O
EXTMAP: MAP.YX
EXTEND: END.YX
INITFG: O
LASTR: 9
NOROM: TYPE ,NOROMS ; TYPE
HALT

;BR_IF NO

'SET FOR START OF TABLE
;SET END OF TABLE

s SET LAST ROM ARDDR

;WRS G HIT”

:BR_IF N

:SET FOR START OF TABLE
;GET END_OF TABLE

:8ET LAST ROM RDOR

s WAS H HIT??

:BR_IF NO

'SET FOR START OF TABLE
:SET END OF TABLE

:SET LAST ROM ADOR

;WRAS J HIT??

:BR_IF NO

tSET FOR START OF TRBLE
:SET END_OF TABLE

:SET LARST ROM RDOR

; STORE VERSION TYPE..

'HAS A MAP BEEN SELECTED?
:BR_IF OK..

' TYPE ERROR’

G0 AND GET CORRECT MAP.

: TYPE MESSAGE FOR TEST NUMBER

MR TO R3

~2
-~

-4

NRS Y HIT??

:BR_IF NO

:GOTQ PRG 4

:NEITHER | OR 2 OR 3 OR 4 WAS HIT
' TYPE ~?7* GO TO THE BEGINING.

CAN'T FIND R RESPONSE
‘NO LORDER INSTALLED”

- ———— ——— . —
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MAINDEC-11-0ZBMD-J MACY1l 27(b63) 2-MAY-77 11:45 PAGE 166
0ZBMD.P!1 ROM CONTENTS TRBLES
5911 . PROGRAM |
§912 } THE PURPOSE OF PROGRAM 1 IS TO RERD THE ROM AND
5913 ' VERIFY THRT THE DATA IS CORRECT. ALL ADDRESSES
ggi; nat READ, EXCECPT THE TRAP VECTOR, FIVE TIMES.
5916 THE SECOND PART OF THIS TEST VERIFIES THAT TRYING
5917 70 WRITE THE ROM RESUTS IN A TIME OUT TRAP.
€918 ‘ALL ADDRESS ARE WRITTEN WITH R -1
ggég . AND ARE EXPECTED TO TRAP.
5321 013716 012767 013716 003746 PRGl: MOV cPRGl PRG no :SET FOR PWR FAIL
€932 Q13724 012767 000500 165266 MOV oo ru:s TES{pEOQ 8) TIMES
533 Olyse Olery (OI7e74 000004 PRG.1: MOV ung R 1R ! aeccxux
i
5955 013333 015329 013 165134 MOV .§,3QEB¢82 ?f SWiY=1 3370 unsn SCOPE IS MIT
g G TR
5328 813;23 012703 000005 1§: MOV 5. R3 35 585 98822§§ TIHES
5329 013770 022700 173024 28: CMP 8173024, RO T DO THE vscron
5330 013774 001001 BNE 209 ,BR T THE VECTOR ADD.
€331 013776 022024 CMP (RO)+. (RY4)+ TE 0 NEXT ADORESS
€932 Q14000 022700 73224 208: CMP 8173224, RO :DON’T DO THE _TRAP VECTORS
6933 014004 001001 BNE 218 :NO THIS ISN'T A TRAP VECTOR.
5934 014006 022024 cMP (RO)+. (R4)+ ' UPDATE THE POINTERS..
£936 (014010 010467 165110 21§: MOV RY, $GOOAT
€936 0i4014 010067 165106 MOV RO’ SBDDOAT
5937 014020 011067 165202 MOV (RO, TEMPY :READ THE ADDRESS
5938 814853 85%457 1s§174 MOV (R4) ' TEMP3 'READ THE SOF TWARE RDDRESS
€939 Q14 767 165170 165170 CMP TEMP3, TEMPY
21 014940 JoNe0L PRaOR 1o O CORREGT COMPARISON.
S¥42 014042 ﬁﬁ& 004000 163520 @228: BIT 8BIT11,SWR 3%85& ?
5943 (014050 001002 BNE 23§ 'BR IF Y
So44 014052 005303 DEC R3 ' HRS THQT ADD BEEN READ 5 TIMES”
ggzg 014054 001345 BNE 2¢ :BR IF NOT S TIMES
S947 (014056 026700 0GO224 238: CMP LAST, RO . WAS LAST RODRESS CHECKED?
S48 014062 001403 BEQ 108 'BR IF YES
C949 (014064 000004 SCOPE :LOCK ON THIS ADDRESS IF SWiy=l
€950 014066 022024 CMP (RO)+, (RY4)+ :UPDATE THE POINTERS.
gggé 014070 000735 BR 18 :CONTINUE THE TEST.
€953 (014072 032767 00000! 163470 10S: BIT 88170, SR :EXTENDED WORD TO BE CHECKED?
€954 (014100 O0I4i3 BEQ 3$ :BR IF NO CHECKING
6955 014102 022767 173776 000176 CMP 8173776, LAST ;IS ALL THE TEST DONE?
€356 0I4110 001407 BEQ 3 ‘BR IF YES.
€97 Q0iNii2 01c767 173776 000166 MOV 8173776, LAST :SET LAST ADDRESS.
€958 014120 016704 177340 MOV EXTMAP, RY :SET EXTENDED MAP.
€969 (Ql4led 005720 3 (RO)+ :POP POINTER
6360 014126 000716 BR 18 :GO DO THE TEST.
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OO0 00000O0C000
Pt Pt Pt Pt ot oot Pt Pt Pret P P e
st L Lt rr L L kL L L L

2RASERE2859S

0000
-
L LL L
CoRRE
——

£0OD

014264
014270
014272
014276
014302
014306

014310
014333
014353
014365
014417

012767

014444

MACY11l 27(663)
ROM CONTENTS TARBLES

014154
173000
014210
00000S

173224

177777
165020

001100
004000

000001
173776

177216

164730

003436
177414
177424

040515
g4e0le
g4i0le
02s01¢e
020040

164750
000004

163346

163332

047111
0s3105
034115
040454
042526

2-MAY-77

ki ¥ MOV
MOV
MOV
qs: MOV
cs: CHP

24s:

258:

bS: MOV

308:

318:
328:

7%: DEC

8y:

LARST: 0

BM873X: .RS
.A

BM.ERR: .AS

VERS: .RS
.EVEN

M13

11:46 PAGE 167

858, SLPAOR
£173000, RO
868, 14’

0173034 RO

RO
01?3229 RO
cS$

(RO)+
8-1, (RO)

gU TEMPY
#STACK, SP
sBITI1,SWR
308

R3

S§

$B170, SWR

319
8173776,R0
78

328
LRSTA,RO
79

(RO)+

4s
ICOUNT
8s
PC.EOP

PRSI
PRG. |

2y/% A

RSION: aha?a

;ng; THRT WRITTING ROM RESULTS IN R TIME OUT

CHECK FO&DS ?Rﬂ# VéCTOR

BR I?EN?LE G R POINTER

CK FOR TEE 3?HER VECTOR
BR IF NOT THE VECTOR
:UPDATE THE POINTER

:WRITE ROM WITH A -1
;WAIT ONE INSTR. TIME

;WRITING ROM DIDN’'T TIME OUT.
‘RESTORE STACK
: QUICK PASS?

;00 EACH ADD S TIMES
:NOT DONE WITH THIS ONE YET.

;EXTENDED i28. WORDS TO BE CHECKED?

;BR IF NO

HQVE ALL 256. WORDS BEEN CHECKED?
BR IF ALL DONE

KEEP GOING

:ALL DONE??

sHAVE ALL 128. WORDS DONE?
' CHECK SWI4 FOR FREEZE!!

: UPDATE T0 NEXT RODRESS
:G0 DO_IT AGAIN

: ITERATION COUNT DONE?
:BR_IF NOT DONE.

: TYPE END MESSAGE

60 DO IT AGRIN.

;GO RESTART.

2>/MAINDEC-11-DZBMDJ/
E>/DEVICE VERSION/

,F,G,H,J ONLY.”/




MAINDEC-1) -0ZBMD-J
DZBMO.P1:

SRtRREE

EEEESBESEE
DOV L£WM—0O

S

w
000 00000000000

| ol Y Pt Pt s s Pt Gt Pt Pt Pt st P

SEBENRRS

O000000O00O

g

bk
£0

RRSSSE RED BaaliR

:

ot

#2
L+ oW =

014622

ese oo
FEE0 &R

FREG &

MACY1l 27(6863)

ROM CONTENTS TARBLES

012767
0l 78?
016767
062767
012700
016703

016746
104402
011001
010067
010167
022767
001001
011023
005720

104400

016746
104402

026700
001404
00S367
001352
000721

032767
001455
012700
016703

14444
17674
177006
000002
173000

176754
015024

7
164474

164472
011000

017556
164444
017547

164434

164422
164420
011000

017547
164374

177446
164354

000001

173400
176572

z
D
7
é

0 PRG2:

177620
177612
cls:

164500 18§:

176716

2cs:

79:

176644

c3s:

162710 2§:

TST
TYPE

MOV
TYPOC

CMP
BEQ
DEC
BR

BIT

MOV
MOV

N13

2-MAY-77 11:46 PRGE 168

RO
8ELL BUHP THE CONTENTS OF THE ROM OUT
: NO

HECKING A
CHECKING IS DONE

:PRG; PRG NO ;35 FOR POWER FAI
:8ET FOR UNEXPECTED TRAP TO Y

%Sslﬁs%““

8173000, RO :SET RO WITH THE STARTING ROM ADD.
TABLE ,R3 :SET POINT

JDH.?2 : TYPE MESSAGE

9H.EB : TYPE THE HEROER
A% L
no,r£n$3 3?5835 R
iéA;E?PqTQBLE 3 gé Y LECTED FILL TABLE
e 1F G873 va SELEC

(RD), (R3)+ FILL THE TABLE. .

(RO)+ :POP THE POINTER

,MCRLF

TEMP3, - (SP)

, MSPACE : TYPE THREE SPACES.
TEMPY, - (SP)

(RO),RI :STORE ROM DATA
RO, TEMP3 :STORE ROM ADDRESS
Rl TEMPY : PREPARE DATA FOR TYPE OUT
gnhp Y., TABLE ég ?na;g Y® SELECTED?

(RO), (R3)+ 'FILL THE DATA TABLE

(ROY ¢ 'POP THE POINTER

, MSPACE
TEMPY, - (SP)
LAST,RO ;HRS THE HIGHEST LIMIT BEEN HIT?
2 :BR IF ALL DONE.
TEMPS : DECREASE counrea
78 :BR IF NOT 0: KEEP GOING

18 :GO TYPE ADDRESE NOW

88170, SWR . 1S THE EXTENDED 128. WORDS TO BE CHECKED?”
3s ‘BR IF NO.

173400, RO :RESET POINTER OF ROM
EXTMRP,R3 :GET SOFTWARE MAP POINTER




MRINDEC-11-0ZBMD-J
ROM CONTENTS RBLES

DZBMC;

EREE B4R

SREREE

P11

014672
014676

015004

O0O00000000O00
Roeen S588
§8£8§§§5258

:

O 00000+ r—
Ot ot Pt ot Pt
e rBd
—
o288
WNN—N

2

104402

015404

MACY!)

015220
015106
000007

164306
164304

017556
164270

017547
164260

164246
164244

017547
164234

174000
1e4212

177420
005012
006412

40
42412
o41412
040515

27 (663)

164312

0le412
077577
042104
042104
052130
047117
027120

2-MAyY-77

6S:

38:

DH.2:
DH.2B:
DH.2A:

.EVEN

— - — — —— - -—

B1Y

11:46 PRGE 169

TYPE
TYPE
MOV

.RSC

,DH. 2R : TYPE NEW HEROER

OH. 2B : TYPE SS AND +XX

b7 TEMPS ;SET T ou7 COUNTER

(RO) R RD T

RO,TEN’3 : STORE RO

Rl TEMPY :STORE RI

(RO)+, (R3)+ :STORE THE DATA IN SOFTWARE MAP

MCRLF

temP3, -(sP)

MSPACE

temPY, - (SP)

(RO),RI1 :SAVE THE ROM DATA

RO, TEMP3 :SAVE THE ROM ADDRESS

R, TEMPY :SET DATA FOR TYPE OUT

. MSPACE

TEMPY, - (SP)

(RO)+. (R3)+ :STORE THE DATA IN SOFTWARE TABLE
174000, RO }HAS THE HIGHEST LIMIT BEEN HIT?
3 :BR IF ALL oori

TEMPS :DEC TABLE COUNTER

Bs 'BR TO JUST TYPE DATA

6§ 'BR TO TYPE ADDRESS

RO : CLEAR DATA LIGHTS

{HIT CONTINUE TO PROCEED

PRG2 : GOTO PRG 2
<1H><15)<12><12)(12)(35)(37)(177)<177><177>/BLIND RERD OF ROM/
(15 <12>16)< 177> <177>/NOTE: NO CHECKING/

<15> (12> (12> /ADDRESS ADD+00 RDD+02 ADD+04/
/ RDD+06 ADD+10 RDD+12 RDD+14 noonsx

(15> (12> 12> /EXTENDED 128. WORD ROM OUMP./

<15> (12> /CONTENTS DUMPED IS PLACED IN THE SOF TWARE/
<15>¢<12>/MAP. DATA SHOULD BE VISURLLY INSPECTED!/

- ——— —— —
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MRINDEC-11-0ZBMD-J MACY1l 27(6b3) 2-MAY-77 11:4% PRGE 170
0ZBMD.P11 ROM CONTENTS TARBLES

§m315 THE SAME AS PROGRAM 1| ONLY YOU THE

2
% LSS5 I QR T AR IE S e

AN :NOTE THE FOLLOWING COMMANDS:
6096 : DATA  INSERT DATA: HIT LINE FEED TO ESCAPE.

6097 ¥R RUN RUN THE PROCRAM

6098 ' L LIST  LIST THE SOFTWARE TABLE ON TTY.

6099 % RODRESS INPUT THE RODRESS OF THE DATA YOU WANT TO ALTER,
6100 ' CR CARRAGE RETURN- WHEN IN THE DRTA INPUT MODE A CARRAGE RETURN
6101 : MAITS FOR NEW DATA.

6102 :

o104

6105 O0I1S4OM 012767 O0IS404 002260 PRG3: MOV 8PRG3,PRG.NO  ;SET FOR POWER FAIL

6106 015412 01.701 176042 MOV TRBLE |R1 :DEFAULT STARTING RODRESS TO MAP
6107 015416 0101.7 000764 MOV R1, ADDRESS :CAVE THE SOF TWARE ACORESS

6108 015422 10M400 N17451 XHOLD: TYPE MASTER :TYPE AN ¥

6109 0IS426 104412 ROLIN

6110 015430 012602 MOV (SP)+.R2

6111 015432 011202 MOV (R2),R2

bl12 0I1543N 022702 000114 CMP 8114 R2 WAS AN "L™ (LIST) HIT?

gm 015440 00146H BEQ SRv.(

6115 015442 022702 00010M 18: CMP 8104, R2 :WAS A "D" (DATA) HIT?

6117 015446 001413 BEGQ SRV.0

6117 Q015450 (022702 000122 CMP sl2e,Re :WRAS AN “R™ (RUN) HIT?

6118 015454 001002 BNE 108

6119 015456 000167 000342 IMP SRV.R

6120 015462 022702 (00101 108:  CWP 8101, ,R2 . WAS AN "A" (RDDRESS) HIT?

6121 015466 001444 BEQ  SRV.A L

6122 OIS470 104400 017542 TYPE M. QM -TYPE A "7

21? 015474 000752 BR %HOLD 'NEITHER R *L™, "“P~,"D","R"."A",0R CR WAS HIT.
6125 OISM76 016767 000704 163522 SRV.D: MOV ADORESS, TEMPY  ;RESET ADDRESS POINTER.

bleb 015504 104400 017556 TYPE MCRLF

6127 015510 016746 163512 MOV temes, - (SP)

6128 015514 016701 163506 MOV TEMPY  R1

2153 015520 108402 TYPOC

Eigé 015522 104400 017547 TYPE  ,MSPACE

6133 015526 104414 RDOCT

Ei% 015530 O012ti!l MOV (SP)+, (R1) :STORE DRTA

6136 015532 005721 ST (R])+ :UPDATE THE SOFTWARE RDDRESS
6137 015534 026701 175726 CMP EXTEND,RI :1S THE LIMIT EXCEEDED

6138 015540 103413 BLO 78 ' INPUT LIMIT EXCEEDED'' ERROR.
6139 015642 010167 163460 MOV Rl TEMPY ' SAVE THE ADDRESS.

6140 01554 104400 017556 TYPE MERLF

6141 015552 0le746 163450 MOV tempy, - (sP)

gm 015556 104402 TYPOC

- — ——— — e a e ————— . —— — —-— —— ———— . - —
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6150

PR
onn

FALAA]

g

OO0 0000000000

Lol Pt Pt ot Pt Pt st ot Pt Pt P

e o
SEE

015676

015746

bagie?

000167

104414
012667
000167

MRCY11 27(663)
ROM CONTENTS TARBLES

poess

017542
177622

000600
177610

17564¢
175640
017370
015106
000007
163360
163352
017556
163340

017547
163330

017547
s
163304
017547
000066

163254

000176

163360

e-MAY-77

78:

; YOU ARE

T

TYPE
JMP

D

11:46 PRGE 171

org

kHOLo

14

; SAVE THE RDDRESS FOR GOOD
;TYPE R =7

R BECRUSE YOU HIT AN

:YQU TOLD ME_YOU WERE GOING TO INPU RDDRESS

SRV.RA:

4S:

ROOCT
MOV
JMP

82 INPUT THE ADDRESS AND TERMINATE W

H A CARRAGE RETURN.

;RERD THE ADORESS HE WANTS TO MODIFY.

(SP)+ ADDRESS

XHOLD

; YOU ENTERED HERE BECRUSE YQU HIT *
:YOU TOLD ME YOU WANTED A LISTING OF THE SOF TWARE MAP

;S0 HERE IT IS,

SRV.L:

2s:

39:

4s:

MOV
MOV
TYPE
TYPE
MOV
MOV
MOV
1ST
TYPE

MOV
TYPOC

TYPE

MOV
TYPOC

TYPE

MOV
MOV
TST

MOV
TYPOC
TYPE

MOV
157
CMP
BEG
OEC
BNE

TRBLE , RO
RLLEND, DERD
, MSGY

"DH. 28

k7 TEMPS
(RO)  TEMPY
RO, TEMP3
(RO)+
 MCRLF

TEMP3, - (SP)

, MSPACE
TEMPY, - (SP)

, MSPACE
(RO) , TEMPY
RO, TEMP3
(RO)+
TEMPY, ~ (SP)
, MSPARCE
DEAD, R3
(R3)+

RO, R3

5§’
TEMPS
41

;GET SOF TWARE MAP
:SET DERD END POINTER

TYgE m RDD+XX

1SET COUNTER FOR ACCROSS PAGE
:GET DATA

:GET ADDRESS

' UPDATE ADDRESS POINTER

;GET DATA
:GET ADDRESS
: UPDATE POINTER

;UPDATE POINTER

;LIMIT DONE 77

:BR_IF YES

:DEC_DATR COUNTER

:BR IF MORE DATA TG GO



MRINDEC-11-02BMD-J

0ZBMD.P11

bl i

bl 1
20l Qi
020 fie7es
6203 015764
6204 015770
6205 015772
6206 015776
6207 016002
6208 016006
6209 016014
6210 016016
6211 016022
6212

6213

6214

6215

6216

6217

218 (16024
6219 016024
6220 016032
be2l 016040
622 016044
6223 016052
bc24 016056
6225 016064
622t 016070
6227 016074
6228 016076
6229 016100
6230 016104
6231 016106
6232 016110
6233 016114
6234 0lble20
6235 QlbleM
bc36 016130
6237 016136
6238 016140
6239 0Olbl4e
be40 016150
bc4l 016152
bo4e 016154
6243 0.6156
be4d 016162
b24S 016164
b4t 016166
6247 016170
be48 016172
bc49 016200
6250 016202
2S!l 016210

MaCYll 27(663)

ROM CONTENTS TRBLES

000001

175476
017416
015106
175456
17545y

177400

173224
163010
163006
163102

163074
163070

004000

176124

000001
173776

161610

000006

000004
163160

163034
176222

163070

161420

161370
176076

2-MRY-77

cs:

63 JMP
DERD: O

ELY

11:496 PRGE 172

1§

#8170, SWR
6S

-(R3)
EXTEND,R3
6S

, ISGS
'DH. 28

EXTMAP, RO
£XTEND | DEAD

éHOLD

; TYPE THE ARDDRESSS
; EXTENDED SOFTHRRE DUMP?

gty

;BR_IF ALL OONE
; TYPE EXTENDED MAP:

;SET POINTER
:SET DEAD END POINTER
:D0 1T AGRIN SAM.

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

:HERE WE GO

SRV.R:
RUNS.

RUN. 3:

MOV
MOV
MOV
RV

18: MOV
cs: CmP

308:

108:

118:

129:

158:

#NO. TRAP, day

500, ICOUNT
g
|
TRBLE, RY
Lnsrn LRST
,R3
"JOEH RO
305
(RO)+,(RY)+
$173224,R0

%33)+ (R4) +
RY, SGODAT
RO’ SBDOAT
(ROY, TEMPY
(RY)’ TEMP3
Iggpé TEMPY

:91711 SWR
129

R3

28

LAST,RO
153

E§0)+,(RHJ+
#8170, SWR

39
8173776,LAST
33

%
>
0

wnm
Lgp)
—
m
o
—4
X
D
0

DO ERCH RDORESS 5 TIMES.

:DON’T DO_THE VECTOR ADD.

:BR_IF NOT THE VECTOR ADD.

;UPDATE TO NEXT ADDRESS

t1S THIS THE SECOND TRAP VECTOR”?
:BR IF_NOT VECTOR

: UPDATE THE POINTERS !!

;RERD THE ADDRESS
'RERD THE SOF TWARE ADDRESS

;BRANCH TF OK

: INCORRECT COMPARISON.

:QUICK PRSS.

‘BR_IF YES

‘HAS THAT ADD BEEN READ 10 TIMES?
:BR_IF NOT 10 TIMES

:WAS LAST RODRESS CHECKED?
:BR_IF YES

:LOCK ON_THIS ADDRESS?
:UPDATE THE POINTERS.
:CONTINUE THE TEST.

'EXTENDED WORD TO BE CHECKED?
:BR IF NO CHECKING.

;1S ALL THE TEST DONE?

:BR IF YES.

—— i e - -
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0ZBMD.P11

6252
6253
6254
5255

162l
162
0le224
01622k

MACY1l 27(663)
ROM CONTENTS TRBLES
012767 173776 176066
1784 178538

00S720
000716

2-MAY-~?77

F 1Y

11:46 PAGE 173

MOV
MOV
157
BR

8173776, LAST
EXTMAP, RY
(RO)+

13

;gET kQ?T RDDRESS.
:SET EXTENDED MAP.
:POP POINTER

:GO DO THE TEST.



MRINDEC-11-DZBMD-J
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6256
6257

6258
626l
b2b2
6263
b2b4
6265
bbb
6267
6268
6269
6270
6271
be72
6273
6274
6275
6276
6277
6278
6279
6280
6281
6282
6283
6284
6285
6287
6288
6289
6290
6291
6292
6293

62N

MRCYL]l 27(663)
ROM CONTENTS TABLES

BESR BIS7PR MBS

01b24¢
016250
016254
016260
016262
016264
016270
16272

SERRES

SRS

000 00C0O0O00000000000000
o

[ S Yy Wy Y Ny Wy Y Y WY G e e e

S5e

016376
016402

016406

012737
012703

022700
001001
0057

c0
022700
001001
005720
012710
000240

010067
104002
012706
332767
001002
00S303
001352
032767
001404
022700
001407
000403

026700
001403
000004

016310
000012
173024

173224

177777
162720

001100
004000

000001
173776

175116

162630

001336
177422
177432

162644
000004

16le4d

161232

2-MRY-77

Gl4Y

11:46 PAGE 174

;¥Eg; THRT WRITING ROM RESULTS IN R TIME OUT

38:

4S:
S$:

20$:

cl1s:

bS:

ces:

238:
i} ¥

79:

8S:
RDDRESS:

oV
MOV

TR
e

u173ﬁew RO

(RU
#173224,R0
cls

(RO)+
-1, (RO)

gO TEMPH
#STARCK, SP
8BITI1,SWR
ce$

R3

c§

88170, SWR
238
$173776,R0
78

248
LASTA,RO
7$

(RO)+

4§

ICOUNT

8

PC,EOP
RUA3

RUN. 3

0

?FTSEIH IQDEOFB S$ AT SCOPE

:TIME OUT tRAP; coro 6$

:D0 ERCH RDD 10 T

:1S THIS AT THE TRRP vscroa

'BR IF NO

: UPDATE POINTER

ég }HIS AT THE SECOND TRAP VECTOR
' UPDATE THE POINTER

'WRITE ROM WITH A -1

'WAIT ONE INSTR. TIME

TING ROM DION'T TIME OUT.
TORE STRCK

CK PRSS?

IF YES

ERCH ADO 10 TIMES
T

)

1

Y

) =
o)
(N o—e

gﬂx

T DONE WITH THIS ONE YET.

NO
HE EXTENDED LIMIT BEEN TESTED?
ES; GOTO 79
NO; KEEP GOING.

xr YES: coro 7
:GO CHECK SWIY: (FREEZE '!)
' UPDATE 10 NEXY ADDRESS

:G0 DO IT AGAIN

: CHECK Irennrxou COUNT
:MORE T0 G

:G0 T0 END OF PASS ROUTINE
:GO DO TEST AGAIN

!

g::m%mgggea

P W WE N BB A B WV W B W

S - ——— — —— -

?E EXTENDED 128. WORDS TO BE TESTED"?
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0ZBMD.P11 ROM CONTENTS TABLES
6295 ; PROGRAM

6296 : PROGRANM q CHECKS THE TRAP VECTOR ADDRESS.
6297 ' THE PROGRAM SIMULATES ACTIVATING THE BUTTON

6298 "FOR EACH CHANNEL AND THEN RERDS

6299 i THE_CONTENTS OF THE ROORESS.

6300 ON THE FIRST PASS THE CONTENTS WILL

6301 as TYPED OUT FOR YOU THE

6302 : JSER TO _VERIFY. RFTER THIS THE PROGRAM

6303 :DOES A ¢ THE PREVIOUSLY FOUND DATA

6304 'ANO REPORTS AN E OR IF DIFFERENT THAN

gggg ‘WHAT WAS FOUND BEFORE.

6307 016410 012767 016410 001254 PRGH: MOV 8PRGY, PRG. NO :SET FOR POWER FAIL

6308 015415 005067 162579 CLR LSTERR PREPARE ERROR CONDITIONS
6309 016422 012706 00l1D% MOV 8STACK, SP 'SET THE STACK POINTER

6310 016426 012767 020000 162564 MOV 820000, ICOUNT  :SET ITERATION COUNT TO 20000.8)
6311 016434 00S767 000SSY ST FLAGY 'HAVE 1 BEEN HERE BEFOR??
6312 016440 001106 BNE TAG.A :BR IF NOT FIRST TIME HERE.
6313 016442 005167 000546 COM FLAGH :SET THE FLAG

6314 0lb446 012705 000002 MOV 82 RS SET RS FOR SWITCH 1

6315 016462 012704 017204 MOV sLOC1,RY SET STORAGE LOCATION

6316 016456 012737 017674 000004 MOV #NO. TRAP, 384 :SET FOR TIME OUT TRAP

6317 016464 012767 000001 162532 MOV gl TEMP3' :SET FOR MESSAGE ON CHANNEL NO.
6318 016472 104400 017216 18: TYPE , MCHAN : TYPE MESSAGE ABOUT CHANNEL
ggég 016476 104400 017547 TYPE ' MSPACE

6321 016502 016746 162516 MOV TEMF3, - (SP)

6322 016506 104402 TYPOC

6323 016510 104400 017547 TYPE , MSPACE

6324

6326 016514 104400 017232 TYPE MACTY : TYPE REST OF MESSAGE

6327 016520 104400 017245 2s: TYPE ' MADD 1 : TYPE RDORESS MESSAGE

6328 016524 012700 173024 MOV 5173024 RO

6329 016530 00S037 173024 CLR 38173024

6330 016534 010537 173024 MOV RS, 38173024 :WRITE ROM WITH SWITCH

6331 016540 000240 NOP ‘WAIT ONE INSTR. TIME

6332 016542 012706 001100 33: MOV 8STACK , SP 'SET THE STACK POINTER

6333 01654 012700 173024 MOV $173024, R0 ‘SET FOR ERROR MESSAGE

6334 O0l€Sse 012737 017674 000004 MOV sNO. TRAP, 3 a4 :SET FOR NO MORE TRAPS

gggg 016560 013767 173024 162440 MOV 98173024 TEMPY :READ THE RDDRESS

6337 016566 104400 017547 TYPE MSPACE

6338 016572 016746 162430 MOV tempy, -(sP)

6339 016576 104402 TYPOC

6340 016600 013724 173024 MOV 38173024, (R4)+ ;STORE THE INFORMATION FOUND
6341 016604 104400 017301 TYPE MADD2 :TYPE THE SECOND RDORESS MSG
6342 016610 012700 173224 MOV 4173224, R0 SET FOR ERROR CONDITION.
6343 Olebi4 013767 173224 162404 MOV 38173224, TEMP4 :STORE ROM DRTA

gg:g 016622 104400 017547 TYPE , MSPACE

6346 016626 016746 162374 MOV TEMPH, - (SP)

B347 016632 104402 TYPOC
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gggg 16634 7 162364 NC TEMP3 :GET READY FOR NEXT SWITCH SETTING
16640 41 L¢ 'CLEAR THE CARRY BIT

6351 016642 105 ROL RS : UPDRTE RS

6352 0166W4 (22705 000040 CMP 840, RS ALL SIMULATED SWITCHS DONE?

6353 016650 001310 BNE 18 'BR IF NOT ALL DONE

6354 016652 000167 177532 P PRGY :JWP AND DO TEST AGRIN WITH OUT TYPE OUT

6356 016656 012703 000002 TRG.R: MOV 82.R3 : SIMULATE SWITCH 1

6367 016662 012704 017204 MOV sLOCI,RY :GET LOCATION WHERE DATA IS STORED

6368 016666 012737 017674 000004 1S: MOV §NO. TRAP, 384 :PREPARE FOR TIME OUT TRAP

6359 016674 005037 173024 CLR 38173024

6360 016700 010337 173024 MOV R3, 38173024 :WRITE THE ROM

6361 016704 000240 NOP WAIT ONE INSTR. TIME

6362 016706 012706 001100 2s: MOV $STACK , SP 'SET THE STACK POINTER.

6363 016712 012737 017674 000004 MOV 8NO. TRAP, asd SET FOR NO MORE TRAPS.

6364 016720 012700 173024 MOV 8173024, R0 :GET FOR ERROR MESSAGE

6365 016724 011401 MOV (R4) Rl ‘SET FOR COMPARISON

6366 016726 013705 173024 MOV 38173024, RS :GET THE DATA FROM THE ROM

6367 016732 012767 017204 162164 MOV 8LOC1 . SGODAT

6368 016740 012767 173024 162160 MOV 8173024, $BODRT

6369 01674 016767 000232 162250 MOV LOCI, TEMP3

£370 016754 013767 173024 162244 MOV d8173024, TEMPY

6371 016762 020105 CMP R1,RS . 1S THE DATA THE SAME??

6372 016764 001401 EEQ 304 :BR IF GOOD DATA. .

6373 016766 104001 RROR 1 'ERROR. DATA READ FIRST TIME NOT THE SAME

6374 016770 012700 173224 308: MOV 3173224, R0 'SET FOR ERROR MESSAGE

6375 016774 013705 173224 MOV 38173224, RS 'READ THE ROM

6376 017000 012767 173224 162120 MOV 8173224, $BD0AT

6377 017006 013767 173224 162212 MOV 38173224, TEMPY

6378 017014 02010S CMP R1.RS :1S THE DATA THE SAME?

6379 017016 001401 BEQ ) 'BR IF GOOD DRTA

6380 017020 104001 ERROR | ERROR. DATA NOT THE SAME AS BEFORE.

6381 017022 005724 318: 15T (R4)+ ' UPDRTE DATA POINTER.

6382 017024 000241 cLC :CLEAR THE CARRY BIT

6383 017026 006103 ROL R3 ' UPDATE THE SIMULATED SWITHCH SETTING

6384 01703C 022703 000040 CMP 840, R3 HAVE ALL SETTING BEEN DONE

6385 017034 001314 BNE 18 :BR IF NOT DONE

6386 017036 7 162156 DEC TCOUNT * TTERATION COUNT DONE

6387 017042 001305 BNE TRG. A 'BR IF NOT DONE

6388 017044 122767 000112 000742 CMPB  #112,VERSON :TEST FOR J VERSION

6389 017052 001450 BEQ 33§ 'IF J VERSION SKIP TEST FOR DEFRULT OPTION

6390 017054 012737 177777 173224 MOV k-1 3173224 'WRITE SECOND TRAP VECTOR WITH -1

6391 017062 005037 173024 CLR 3123024 1 2ERO THE FIRST VECTOR

6392 017066 012700 173024 MOV 173024, RO 'SET FOR TYPE OUT IF ERROR

6393 017072 016701 000106 MOV LOCI,RI :SET FOR TYPE OUT ROUTINE

639 017076 013705 173024 MOV 38173024, RS :GAME RS ABOVE

639 017102 012767 173024 162016 MOV 8173024, $8D0AT

63% 017110 013767 173024 162110 MOV 28173024, TEMPY

6397 017116 020105 CMP R1,RS .15 DEFAULT LINE SELECTED =TO LINE !

6398 017120 001401 BEQ 324 :BR IF DEFAULT EQUALS LINE !

6399 017122 104001 ERROR | 'DATA NOT EQUAL TO LINE I

6400 017124 012737 177777 173024 32%: MOV 8-1, 38173024 WRITE A -1 T0 FIRST VECTOR

6401 017132 005037 173224 CLR a8l 2?3224 : ZERO SECOND VECTOR

E402 017136 012700 173224 MOV #173224, RO 'SET FOR TYPE OUT IF ERROR
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6403 017142 016701 MOV LOC1 Rl :GET DATA

BNON 017146 013705 17 egu ngv 9, R :RERD ROM

6405 Q171 12767 173224 161746 v tg T

2389 8171 13767 173224 162040 MOV ac1 MPY

6408 017166 020105 CMP R1,RS 1S LINE 1 DEFRULT LINE

6409 817172 001401 BEQ 33¢ :BR IF OK

6410 017172 104001 ERROR 1 ;ERROR LINE 1 NOT DEFAULT LINE

6411 017174 DO4767 000S3M 338: JSR PC EOP : TYPE END MESSAGE.

g:ig 017200 000167 177204 JMP PRGY :GOTO PROGRAM 4 AGAIN

6414 017204 LoCl: O

6415 017206 000000 Loc2: 0

6416 017210 L0C3: O

6417 Q017212 000000 LOCH 0

6418 017214 000000 FLAGY: O
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6420
64el

b4l

017301

017336
017370
017416
017451
0174SS
017502
017502
017520
017540
Q17247
817285
017556
017561

Ol?ggg

00S015
006414
00S015
015
007

005015
005015
000044
005015
0e

005015

0ie
C17564

MACYLl 27(663)
ROM CONTENTS TRBLES

T Hine BT B

o40412
051120
016412
02001¢
025012
006407

053520
O42see

037477

cih
000
000

042104

043517
077437
0S410S

0G0
O4c4l2

geolee
Q46101

000

K14
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)
veegs:

AN

.ASCIZ U
ASCIZ <15«
.RSCI% (I ¢
.ASCIZ (1%
: .RSCIZ (1S>¢
LRSCIZ <M <7
.ASCI1 1S
RSCIZ <1
.RSCI1Z 78/

.RSCIZ <15)«¢

1S L
LRSCIZ (15>«

.RSCIZ &

&§><1a>/CHnNNEL /

./
(159/RODRESS 773024 CONTRINS: /
(12> 7/RDDRESS 773224 CONTRINS: /

2)/PROGRAM NO. (1,2,3,4) /
6)<12>¢35)(37><172>¢127> (177> /SOF TWARE MAP:/
é§>;}e>/ EXTENDED SOFTWARE MAP:/

/
(15> 12> /7END PRSS BMB73-Y/

<12>/PWR UP RFTER/
(12>/REAL PWR FRIL/

a7/

l
l
¢
l
>

/
&
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0ZBMD.P11

6323 0{7593
£
B e
b4 81751
6429 017616
6430 017622
B431 017624
6432 017626
B433 017632
BUY

E43S 0178
43t 017642
6437 017646
6438 017650
6439 817622
440 0176
byd4l 017662
by4g 017666
443 017672
44 017674
b44S 017674
446 017700
6447 017704
448 017706
6449 017710
6450 017712
451 017716
6452 017722
6453 017726
b4SY 017730
6455 017732
b45b

B4S7 017734
6458 017740
6459 817744
6460 017750
g4l 017754
b4be 017756
463 017764
464 017766

=

o-ogpo
ggwg“zgg
NOReRES

104003

MACY1l 27(663)
ROM CONTENTS TARBLES

161426

oi%e
173000

017634
000004
000004
017564
001100
000001

017502
160110
0C0000

000032
100000

001100
160054
177744

161256
017455
0014

0137186

176416
000042

000004

000024

000024

177706

——— e A— . ———

2-MRY-77

.PFRIL: CLR
MOV

L14

11:46 PARGE 179

5STERR

84, -(SP)
MOV axs AT L]
TS7 38173000 IS THIS PF REAL?
NOP TRRPUAS CRUSED év go 25
MOV REAL. PREPARE FOR PWR UP
MOV (SP)+, abq
HALT
18: TST (SP)+ :POP THE STARCK.
MOV (SP)+ asd
HALT ERROR. BOOT DIDN’T FORCE
.HIGH ARDDR LINES'AND LORD BUTTON WAS ACTIVATED
PUR.LUP: MOV 8.PFARIL, 982N
MOV $STACK, 5P
CLR RO :SET DELAY
18: ADD :g RO 'WAIT FOR TTY
?QSE MFRIL . TYPE FRILED.
CLR ps 'SET STATUS TO ZERO
IMP aPRG. NO
PRG.NO: O
NO. TRAP:
MOV (SP) , XSTORE
BIT $B81T15, (SP)
BEQ 1S
MOV (sp) RO
ERROR 4
MOV 8STACK, SP
CLR PS
IMP JPRG. NO
18: ERROR 3
RTI
XSTORE: O
EOP:  CLR LSTERR
TYPE  ,M.END
TYPE EngN
MOV
BEQ
CMP cPRGl PRG. NO
BNE +b
IMP PRGY
MOV 3842 . Rl
BEQ X1
RESET
$ENDAD:
LOGIC: JSR PC, (R1)
NOP
NOP
NOP
RTS PC
vsnson 101 :SEVEN BIT RSCII FOR DEFRULT “A"
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DZBMD.P11 ROM CONTENTS TABLES
B47S 020016 00S0IS 041520 020072
6476 020024 000
6477 020026
o478
BN79
6480
6481
b48e
6483
b48Y4
b48S
6486
6487
6488
6489
6490
6491
649
6493
644
649S
6496
6497
6498
6499
6500
6501 020026 105767 161117
6502 020032 100002
6503 C20034 000000
6504 (020036 000407
6505 020040 010046
6506 0200842 017600 000002

17400, ,:
Eggg 150058 &6?832
65?3 02005§ 00S726
S -
6S13 % 004767 000026
BSI4 020070 126726 161054
651S (020074 001364
ggi; 020076 016746 (61044
6518 020102 '.5366 000001
6519 020~ 02770
F «<ull0 004767 0000C2
6521 020114 000772
6522 020116 105777 161020
6523 020122 10037%5
6524 020124 116677 000002 161012
652S 020132 000207
6526
6527

M14

2-MAY-7?7 11:46 PRGE 180

MERRPC: .ARSCIZ <1Sx<12>/PC: /
.EVEN
.MCALL .SEOP, .STYPE, .STYPOCT, .SPOWER, .SRERD

T P T T T T T T T A T e T TR

.SBTTL TYPE ROUTINE

iROUTINE TO TYPE RSCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.

H
ROUTINE HILL INSERT R NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
lNO gl: SNULL CONTRINS THE CHARRACTER TO BE USED AS THE FILLER CHARACTER.
!NOTES gFi g SONTR} THE NUMBER OF FILLER CHARACTERS REQUIRED.
; ¥ENOT ONTRINS THE CHRRACTER TO FILL RFTER.
iCQLL

t%]) USING A TRAP INSTRUCTION

=on TYPE , MESADR :MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
;l TYPE
;'l' MESADR
,*a) USING A JSR_INSTRUCTION
L MOV PS, - (SP) :PUSH PROCESSOR STATUS WORD ON THE STACK
¥ ISR PC.STYPE :CALL TYPE ROUTINE
% MESADDR :FIRST ARDRESS OF MESSAGE
STYPE: TSTB  STPFLG :1S THERE A TERMINAL?
BPL 1S ‘BR IF YES
HALT HALT HERE IF NO TERMINAL
BR 3 ' LEAVE
18: MOV RO, - (SP) : GAVE RO
MOV 22lsP), RO GET nooness or ASCIZ STRING
2s: MOVB (R0)+, Z(SP g ro a; rvpso onro STACK
BNE 4§ 'B IF 17 ISN ERM
15T (SP)+ :IF TERMINATOR POP IT orr THE STACK
MOV (SP)+.RO ‘RESTORE RO
33: 3?? 82, (SP) RDJUST RETURN PC
4§ JSR PC co ?ﬁpe THIS CHARACTER
c3: CHPB tLLc (SP)+ .15 IT TIME FOR FILLER CHARS. ?
BNE as :IF NO GO GET NEXT CHAR
MOV $NULL, - (SP) 'GET 8 OF FILLER CHARS. NEEDED
. 'AND THE NULL CHAR.
63: DECB  1(SP) :DOES R NULL NEED TO BE TYPED?
BLT c§ :BR IF NO-~GO POP THE NULL OFF OF STACZK
JSR PC,78 :G0 TYPE A NULL
BR 13 'L OOP
7%: ggze asTPs 'WAIT UNTIL PRINTER IS READY
ggga a<sp> 3STPB :LORD CHAR TO BE TYPED INTO DATA REG.

;;iliiiillllilllllllli!iilllllllili!!i!!lillll!ii!iiil!liiili!**i
.SBTTL TTY INPUT ROUTINE
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0ZBMD.P11 TTY INPUT ROUTINE
6529
6530 "éngT A SINGLE CHARARCTER FROM THE TTY
s RCRLL:

E?gé ! L ROCHR s INPUT A SINGLE CHARACTER FROM THE TTY
EE%& L RETURN HERE : CHARACTER IS ON THE STACK
6535
6536 020134 011646 SROCHR: MOV (SP), -(SP) :PUSH DOWN THE PC
6837 020136 016666 000004 000002 MOV qtsps, 2(SP) 'SAVE THE PS
6638 Q20144 105777 160766 18: TSTB  3$TKS 'WAIT FOR
6539 020150 100375 BPL 18 'A cnnancrsn
6540 020125 117766 160762 000004 MOVE  3$TKB,4(SP) ‘READ THE TTY
BS41 020160 Q42766 177600 00G0O04 BIC $1C<177> 4(SP) *GET RID OF JUNK IF ANY
6S42 020166 000002 RTI !60 BACK TO USER
6S43 ,*lli!i{!lii!!*lll!l!lll!*lllli!!llill!&lli!ll!ililill!lli!l*!il
6544 : kKINPUT A STRING FROM THE TTY
654S : ¥CALL :
6546 ¥ ROL IN : INPUT A STRING FROM THE TTY
6547 : RETURN HERE :ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
Eg:g ! g :TERMINRTOR WILL BE R BYTE OF ALL 0'S
6550 020170 010346 SROLIN: MOV R3,-(SP) VE R
6551 020172 015703 020276 1$: MOV itTv N.R3 32 nogasss

020176 022703 020306 2%: CMP srtvxnla R3 BUFFER FULL?
6553 (020202 101405 BLOS  4$ ER ﬁs 3
6S5Y gsgsgz 104410 ROCHR AD ONE CHARACTER FROM THE TTY
6 112613 MOVB (SP)+, (R3) csr CHARSCTER
6556 020210 122713 000177 CMPE %177, (R3) T A RUBOUT
6557 G20elq 001003 BNE 38 SKI IF NO
6558 020216 104400 001152 4S: TYPE $QUES :TYPE A ' 7’
6559 (20222 000763 BR Is :CLEAR THE BUFFER AND LOOP
6560 020224 111367 00004 3s: MOVB (R3),88 :ECHO THE CHARACTER
6561 (020230 10M400 020274 TYPE d
6562 0202M 122723 000015 CMPB 615,(R3)+ : CHECK FOR RETURN
6563 020240 001356 BNE :LOOP IF NOT RETURN
6564 020242 105063 177777 CLRB -1(n3) :CLEAR RETURN (THE 15)
6565 (020246 104400 001154 TYPE SLF 'TYPE A LINE FEED
6566 020252 012603 MOV t1SP)+, R3 ‘RESTORE R3
6567 020264 011646 MOV (SP), ~(SP) *RDJUST THE STACK AND PUT ADDRESS OF THE
6568 (020266 016666 000004 000002 MOV 4(SP),2(SP) ; FIRST ASCII CHARACTER ON IT
6569 020264 C12766 020276 000004 MOV sSTTYIN, 4(SP)
6570 (020272 g2 RTI s RETURN
6571 020274 000 8s: LBYTE O :STORAGE FOR ASCII CHAR. 70O TYPE
6572 020275 000 .BYTE 0O : TERMINATOR
6673 020276 000010 srrvxn BLKB 8. 'RESERVE 8 BYTES FOR TTY INPUT
gg;g llillilli!lllilllllliilllll!!l{ili!illi*i!ii!ii!lillli!ili!ii*l
gg;g _SBTTL BINARY TO OCTAL (RSCII) AND TYPE
Eggg :33{905---£nrsn HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
6580 % MOV NUM, - (SP) :NUMBER TO BE TYPED
6581 g TYPOS CQLL FOR TYPEOUT

6582 s ¥ .BYTE N N=1 TO & FOR NUMBER OF DIGITS TO TYPE
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6583

SEEREEERER

FEREEEEERR
ODO~NOMN LWN—O

RRERREARRDAREE

F &
SKRE

020500

BINARY T0 OC

EE: QEEEE:
K37 a5a703

i

ol
RAR

SEFREEEERERES
L

880
e
LW
oL
N~

MACY]1
"AL

:

000001

&

c7(bb3)
(RSCII

000211

000171
MLJS
000154

)
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AND TYPE
X BYTE M :M=1 OR O
%" 1=TYPE LERDING 2EROS
i* : 0=SUPPRESS LERDING ZEROS
: #§TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS RS THE LAST
: ¥§TYPOS OR $TYPOC
s #CALL:
Dy MOV NUM, - (SP) :NUMBER TO BE TYPED
by TYPON :CALL FOR TYPEOUT
;l
;:g;lfoc---snrsa HERE FOR TYPEOUT OF A 16 BIT NUMBER
g MOV NUNM, - (SP) :NUMBER TO BE TYPED
Ly TYPOC :CALL FOR TYPEOUT
STYPOS: MOV 3(SP), -(SP) :PICKUP THE MODE
MOVB  1(SP) SOFILL :LOAD ZERU FILL SWITCH
MOVB  (SP)+ SOMODE+1 'NUMBER OF DIGITS TO TYPE
RDD 82, (5P) :ADJUST RETURN ADORESS
BR STYPON
STYPUC: MOVE  #1,SOFILL :SET THE ZERO FILL SWITCH
MOVEB 86, SOMODE+! :SET FOR SIX(6) DIGITS
STYPON: MOVB 85, SOCNT 'SET THE ITERATION COUNT
MOV R3)-(SP) :SAVE R3
MOV RY, -(SP) :SAVE RY
MOV RS -(5P) : Gave
ﬂgga 33h005+1,nw :GET THE NUMBER OF DIGITS TO TYPE
ADD 85, RY . SUBTRACT IT FOR MAX. ALLOWED
MOVB R4 SOMODE :SAVE 17 FOR USE
MOVB  SOFILL,RY :GET THE ZERO FILL SWITCH
MOV 12(SP) RS :PICKUP THE INPUT NUMBER
CLR R3 ‘CLEARR THE OUTPUT WORD
18: ROL RS *ROTATE INTO “C*
B8R 38 GO D) MSB
2§: ROL RS 'FORM THIS DIGIT
ROL RS
ROL RS
MOV RS,R3
38: ROL R3 :GET LSB OF THIS DIGIT
DECB  $OMODE ' TYPE THIS DIGIT?
BPL 7s :BR_IF NO
BIC %177770,R3 :GET RID OF JUNK
BNE 4§ : TEST FOR 0
15T RY : SUPPRESS THIS 0?
BEQ c$ :BR IF YES
4g: INC RY :DON’T SUPPRESS ANYMORE 0’S
BIS #'0,R3 :MAKE THIS DIGIT ASCII
G3: B1S %' 'R3 :MAKE RSCII IF NOT ALREADY
MOVE  R3,8% :SAVE FOR TYPING
TYPE 8 ;G0 TYPE THIS DIGIT
73: DECE  $OCNT : COUNT BY 1
BGT 2% 'BR IF MORE TO DO
BLT 68 :BR IF DONE
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DZBMD.P11 BINRRY TO OCTAL (RSCII) AND TYPE
6637 005204 INC RY : INSURE LAST DIGIT ISN'T A BLANK
6638 % 000744 BR 28 G0 DO THE LAST DIGIT
6639 (020506 012605 BS: MOV (5P)+,RS ;REST RS
6640 ggm 012604 MOV (SP)+.RY ;RESTORE RY
BB 1 12 012603 MOV (5P)+.R3 RESTORE R3
bb42 020514 016666 000002 000004 MOV 2(SP) 4(SP) ‘GET THE STACK FOR RETURNING
6643 % 012616 MOV (SP)+. (SP)
BB 000002 RTI ; RETURN
6645 020526 000 8s: .BYTE O :STORARGE FOR ASCII DIGIT
bo46 020597 000 .BYTE O : TERMINATOR FOR TYPE ROUTINE
6647 (20530 000 SOCNT: .BYTE O 'O0CTAL DIGIT COUNTER
6648 020531 000 SOFILL: .BYTE O : 2ERO FILL SWITCH
be49 020532 000000 sonooe 0 :NUMBER OF DIGITS TO TYPE
ggg? llll!ill!i‘lli!ii!ll**l*ili!!!lil**lilli'li!l!ll!illl!*lii**l***l
Egg .SBTYTL SCOPE HANDLER ROUTINE
6654 - #SW14=1 LOOP ON TEST
6655 :xTHE TEST NUMBER (STSTNM) IS INCREMENTED AND DISPLAYED IN DISPLAY(7:0>
%?7’ :#AND THE ERROR FLRG (SERFLG) IS DISPLAYED IN DISPLAY(15:08>
6658 020534 $SCOPE :
6669 (20634 006137 177570 ROL J8SWR :LOOP ON PRESENT TEST?
6660 020540 100425 BMI $OVER 'YES IF SW14=1
6661 S8888START OF CODE FOR THE XOR tESTERassss
6662 020542 000416 $XTSTR: BR S . TF RUNNING ON THE ~XOR* TESTER CHANGE
6663 :THIS INSTRUCTION TO A "NOP~ (NOP=240)
6664 020544 013746 000004 MOV RERRVEC, - (SP) 'SAVE THE CONTENTS OF THE ERROR VECTOR
6665 020650 012737 020S70 000004 MOV 85S . J8ERAVEC ‘SET FOR TIMEOUT
6666 020556 005737 177060 TST 38177060 :TIME OUT ON XOR?
6667 012637 000004 MOV (SP)+, 38ERRVEC 'RESTORE THE ERROR VECTOR
6668 000404 BR sSvLAD :G0 10 T XT TEST
6669 020570 022626 c§: CMP (SP)+, (SP)+ :CLEAR THE STACK AFTER A TIME OUT
6670 020572 012637 000004 MOV (SP)+ SSERRVEC 'RESTORE THE ERROR VECTOR
6671 020576 000406 B8R SOVER' LOOP ON THE PRESENT TEST
6672 020600 6S: s8888END OF CODE FOR THE XOR TEéTERusu
6673 020600 105267 160276 SSVLAD: INCB  STSTNM -COUNT TEST NUMBERS
6674 020604 011667 160276 MOV (SP), SLPRDR 'SAVE SCOPE LOOP ADORESS
6675 020610 105067 160267 CLRB  SERFLG :ZERO THE ERROR FLAG
6676 020614 016737 160262 177570 SOVER: MOV STSTNM, 38DISPLAY :DISPLAY TEST NUMBER
6677 (020622 016716 160260 MOV SLPADR, (SP) 'FUDGE RETURN AODRESS
6678 020626 000002 RTI :FIXES PS
6679 s BB R O R
6681 .SBTTL ERROR HANDLER ROUTINE
6683 ; ¥5W15=1 HALT ON ERROR
6684 : #5113=1 INHIBIT ERROR TYPEOUTS
%gg : %GO TO SERRTYP ON ERROR
6687 020630 SERROR:
6688 020630 105267 160247 78: INCB  SERFLG .SET THE ERROR FLAG
6689 020634 (001775 dEQ 7§ :DON*T LET THE FLAG GO TO ZERO
6690 020636 016737 160240 177570 MOV $TSTNM, 38DISPLAY :DISPLAY TEST NUMBER AND ERROR FLAG
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DZBMO.PL1 ERROR HANDLER ROUTINE
669 Wy 7 1
ok BEs O s
o3 B okl e
6695 0206 053737 020000 177570
669% 020676 001004
6697 (020700 004737 0e2072¢
6698 020704 10400 001183
6699 020710 083587 177570
6700 020714 | 1
6701 020716 000000
6702 020720 000002
6703
6704
6705
6706
6707
6708
67M"g
& .0
6711 9020722
6712 L0722 104400 001183
6713 020726 010046
6714 020730 00S000
6715 020732 183700 001114
g;{g 020736 00100
g;{g 0207490 QOlb746 160152
6720 0207 104402
6721 02074 000426
6722 020750 00S300
6722 02075 006300
6724 020754 006300
6728 020756 006300
6726 020760 062700 001156
6727 020764 012067 000004
6728 020770 00140
6729 020772 104400
6730 020774 (000000
6731 020776 10M40C 101183
6732 (21002 012067 000004
6733 021006 001404
674 021010 104400
6735 (021012 000000
6736 021014 174400 001153
6737 021020 01.000
6738 021022 001004
6739 021024 012600
6740 021026 104400 001183
6741 021032 000207
6742 021034
6743 021034 013048
£744 (021036 104402

D15
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INC S RTTL ; INC THE EPROR COUNT

g&\; asgﬂpc :GET ADDORESS OF ERROR INSTRUCTION
MOVB agsnnpg SITEMB :STRIP AND SAVE THE ERROR ITEM CODF
BIT kSR 'SKIP TYPEOQUT IF SET
BNE :SKIP TYPEOUTS
JSR PC J8SERRTYP :G0 TO USER ERROR ROUTINE
TYPE SLRLF
28: ST JESKR sHALT ON ERROR
BPL 38 :SKIP IF COMTINUE
HALT HALT ON ERROR!
3s: RTI ! RE TURN

lilll{iii!iiiiiiii*il{ii*iiiil&ii*&*iiiiiii}iiliiii*ii*i{*li;ii
SBTTL ERROR MESSAGE TYPEOUT ROUTINE
; #THIS RQUTINE USRE H§ “ITEM CONTROL BYTE" (SITEHB) TO DETERMINE WHICH
: #ERROR IS TO Fe REPORTE
: #AND RE 5 THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

SERRTYP:
TYPE

SCRLF . *CARRIAGE RETURN™ 8 “LINE FEED"
MOV RO, - (SP) ' SAVE RO
CLR RO’ :PICKUP THE ITEM INDEX

BISB  J#SITEMB,RO
BNE 18 . IF ITEM NUMBER IS ZERO, JUST
TYPE THE PC OF THE ERROR

MOV $ERRPC, - (SP) E s%apc FOR TYPEOUT
TYPOC : GO TYPE--OCTRL ASCII(ALL DIGITS)
BR 6S :GET ouT
18: DEC RO :ADJUST THE INDEX SO THAT IT WILL
ASL RO : WORK FOR THE ERROR TRBLE
ASL RO
ASL RO
ADD $SERRTB, RO .FORM TRBLE POINTER
MOV (RO)+, 2% 'PICKUP “ERROR MESSAGE™ PQINTER
BEQ 33 :SKIP TYPEOUT IF NO POINTER
TYPE ' TYPE THE “ERROR MESSAGE™
28: JWORD O :*ERROR MESSAGE™ POINTER GOES HERE
TYPE SCRLF :»CARRIAGE RETURN™ 8 "LINE FEED"
38: MY tR0)+ 4§ :PICKUP “DATA HEADER™ POINTER
BEQ 'SKIP TYPEOUT IF O
TYPE TYPE THE “DATA HEADER™
NS .WORD O :“DATA HERDER™ POINTER GOES HERE
TYPE SCRLF :»CARRIAGE RETURN" 3 "LINE FEED™
5§: MOV {RO), RO :PICKUP “DATA TABLE™ POINTER
BNE 78 G0 TYPE THE DATA
BS: MOV (SP)+.RO RES ORE RO
TYPE $CRLF !*CARRIAGE RETURN" & “LINE FEED"
s RTS Pc ' RETURN
MOV J(RO)+,-(SP) :SAVE J(RO)+ FOR TYPEOUT
TYPOC !GO0 TYPE--OCTAL ASCII(ALL DIGITS)

D. IT THEN OBTRINS, FROM THE “ERROR TABLE™ (SERRTB),

——— ———— — —— ——
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tre B

6747 021044
6748 021050
6749 021052

6750

3
RERRERRRERRERRAERREEREERRERR

NSFER

FEREF SR 2 RBIRBE RER 2B 2

0ell1e0
021162

MACY11 27(663)

ERROR MESSAGE TYPEQUT ROUTINE

Ber78

104400 021052
000771
020040 oco
0210S6

000004 000002

? BoRR0s00000
Sansa e

e

177770

Le—0n

=
N

000012
0267 000010

010046
016600 000002

ELS

2-MAY-?7 11:46 PAGE 185
BET (RD)
Q 68
TYPE 8s
BR s
BS: .RSCI12 / 7
"EVEN

éa IPERS ANOTHER NUMBER?

IESE TWO(2) SPACES
' TWO(2) SPACES

¢ s I I I R A R 4
.SBTTL RERD AN OCTAL NUMBER FROM THE TTY

; #CALL:

1
SRDOCT: MOV
MOV
MOV
MOV
MOV

18: ROLIN

2s: MOVB

$HIOCT: .WORD
S FREEERRIREEII IR R RR AR

RDOCT
'y RETURN HERE

00—~
'
N e e )
no
O —
L —

- w - u',v
Voo~

!
v

P)+,RO

0)+,-(SP)

(SP)
)4 R1

'TJ'UO

NN UNWBIUN > N—N—MND—=-PB DN~ -0~V
~— P
+Im
b~
mom
nNO
—f

ANV~~~ D0DDD0DDW—~DOD—
O -

SP)+ Rl
(SP)+ RO

0

.SBTTL TRAP DECODER

- %THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP” INSTRUCTION
:%AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
. ¥0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
;G0 TO THAT ROUTINE.

STRAP: MOV
MOV

D e ———— - -

RO, -(SP)
2(5P) RO

;RERD AN OCTAL NUMBER
:LOW ORDER BITS ARE ON

TOP OF THE

:HIGH ORDER BITS ARE IN $HIOCT

;PROVIDE SPACE FOR THE
: INPUT_NUMBER

tPUSH RO ON STACK
:PUSH R1 ON STACK
:PUSH R2 ON STACK
:READ AN ASCIZ LINE

'GET ADDRESS OF 1ST CHARACTER

: CLEAR DATA WORC

+PICKUP THIS CHRRACTER
IF ZERO GET OUT

!
J ¥4
; %8

;STRIP THE ASCII JUNK
:RDD IN THIS DIGIT
; LOOP

: CLEAN TERHINRTOR FROM STACK

:SAVE THE RESULT

;POP STACK INTQ Re2
:POP STACK INTO RI
:POP STACK INTO RO
: RETURN

:HIGH ORDER BITS GO HERE
T T T T T I

; SAVE RO
:GET TRAP ADDRESS

STACK
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DZBMD.P11 TRAP DECODER
6799 021166 00S740 15T - (RD) ;BACKUP BY 2
6800 021170 111000 MOVE  (RO),RO :GET _RIGHT BYTE OF TRAP
6801 021172 016000 021200 MOV $TRPAD(RO),RO : INOEX 70 TABLE
680c 021176 000200 RTS RO :GO TO ROUTINE
6803
6804
680S .SBTTL TRAP TRBLE
6807 . #THIS TRBLE CONTRINS THE STARTING ADDORESSES OF THE ROUTINES CALLED
6808 :#BY THE "TRAP® INSTRUCTION.
6809
6810 ; ROUTINE
6811 L emeeees
6812 021200 $ TRPAD:
6813 021200 020026 STYPE s CALL=TYPE TRAP+Q(104400) TTY TYPEOUT ROUTINE
6814 021202 020332 $TYPOC : CRLL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING
6815 021204 (020306 $TYPOS :CALL=TYPOS TRAP+4(104404) TYPE OCTAL NUMBER (NO LERDING ZE
6816 021206 020346 STYPON : CALL=TYPON TRAP+6(104406) TYPE OCTAL R (RS PER LAST C
6817 021210 020134 SROCHR : CALL=RDCHR TRAP+10(104410) TTY TYPEIN CHARACTER ROUTINE
6818 O2lgle 020170 SROL IN s CALL=ROL IN TRAP+12(104412) TTY TYPEIN STRING ROUTINE
6819 021214 021056 SROOCT ; CALL=ROOCT TRAP+14(104414) READ AN OCTAL NUMBER FROM TTY
6820 021216 005015 047522 020115 EMI:  .RSCIZ «15>¢12>/ROM READ DATA COMPARISON ERROR./
Gei2s0 005015 0S1le7 052111 EM2:  .RE"TZ <15 <12>/WRITING ROM FRILED TO TRAP./
021316 005015 047126 059105 EM3:  .AL(,Z <15 <12>/UNEXP TRAP WHILE RERDING ROM./
021356 00S015 Q40506 040524 EM4:  .ASLIZ <15><12>/FATAL TRAP. ROM PC ON STACK./
021416 005015 041520 (20040 DHI:  .RSCII <19 «12>/PC SOFT__ ROM/
021443 015 Q40412 042104 "RSCIZ «<15>«12> /ADDRESS ADDRESS ADDRESS EXPECTED FOUND /
021515 015 0s0012 004503 DH2:  .ASCII «15><12>/PC ROM/
021525 015 040412 042104 "ASCIZ (15> 12> /ADORESS ADDRESS/
021547 015 0s0012 020103 DH3:  .ASCII <15><12>/PC OF ~ PROGRAM /
021571 021813 0501 QOS2 'ASCIZ <15><12>/TRAP  ADDRESS/
6821 021614 001116 001124 001126 OTl:  .WORD  SERRPC,SGDDAT,$BODAT,TEMP3, TEMPH,(O
gggg 021622 00leeY 001226 000000
6824 021630 001116 001226 000000 DT2:  .WORD  SERRPC,TEMPY,0
682 021636 00I116 017732 000000 DT3:  .WORD  SERRPC,XSTORE,O
6826 021704 (=440
6827 021704 CORMAX:
6828 000001 _END

—— - — ————— —— - - - —
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DZBMOD.P11 CROSS REFERENCE TABLE

RODRE 7% Yy s # 8

RLLENS 8%3:23 g%gﬁi g%ggl E%BH! ?5;2. ggggi S790% SB800% SB10# 5827% 5833% 5839% 584Ss 5851
SBS7% 5863% 5869% S587S% 59028 6165

B8IT0 = 00000l 4498 5953 5984 6052 6200 ba4e 6278

81700 = 00000! 4338 449 -

BIT0l = 000002 4388 448

BIT02 = Q00004 N378 447

BITO3 = 000010 4368 Y46

BITOM = 000020 4358 445

BITOS = 000040 Y34s Y44

BIT06 = 000100 4338 Y43

BITO7 = 000200 438 Y4e

B8I1108 = 000400 4318 441

BIT09 = 001000 4308 Y40

BITl = 000002 4484

BITIO = 002000 4294

BIT11l = DO4000 4288 5942 5979 6239 6274

BITl2 = 010000 4274

BIT13 = 020000 4264

BITIY = 040000 4254

BIT1S = 100000 4244 6446

BIT2 = 000004 Y474

BIT3 = 000010 Y468

BITH = 000020 Y458

BITS = 000040 S anl

BITe = 000100 Y438

BIT7 = 000200 Y42

BIT8 = 000400 Y418

BIT3 = 001000 Y408

BM.ERR 014365 5881 60018

BM873X 014310 5820 60018

BPTVEC= 000014 4568

CONT 012772 5721 58174

CORMAX 021704 68278

DERD 016022 6165 6192 6208% B21l#

DH. 2 015024 6014 60894

DH.2R (015220 6056 60898

DH.28 015106 6015 6057 6089¢ 6167 6206

DH1 021416 527 68208

DH2 Q21515 534 547 68208#

DH3 021547 541 68208

DISPLA= 177570 3818 b676%  bEI0OX

0Tl 021614 528 682l

D12 021630 635 548 bBa4#

D13 021636 542 68258

ENTVEC= 000030 4598 5705% 570b%

EM] 021216 526 68204

gEme 021260 533 6820#

EM3 021316 S40 6820%

EMY 021356 S46 68208

ENC.YR 001776 7468 5738 5833

END.YB 002776 11188 5746 5839

ENC.YC 003776 15868  S764 5845

ENC.YD 004778 c2e8s 5772 5851
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0Z8MD. P11 CROSS REFERENCE TRBLE

END.YF  D0S776 32618 5782 5857

END.YG 006776 38368 5790 5863

END.YH 00776 4605s 5800 5869

END.YJ 010776 56808 5810 5875

END.YX 011776 56328 5904

END.Y. 011376 56908 5827

£0P° ~ Q177 599 65290  H4l11  BYS7S

ERRVEC= 000004 4508  BEGY  bbbo¥  BRB7E  6670%

EXTEND 013466 53048 6137 6203 6208

EXTMAP 013464 69038 5958 6055 6207 6253

FLAGY 017214 5718% B311  6313% E41Bs

GNS = #Ewsss U 34 6B13 6814 6815 6816  BBI1? 6818 6819

ICOUNT 001220 5628 5922 5994# 6220 6288% 6310%  b3g6H

IDIVEC= 000020 S 0o g o

L3ST 014306 5327% 5947 5965 5957 5399% 6010# 6OL1¥ GOMB 6224 243 6250 62S2H

LSTA 013472 5739% G747% ©765% 5773 5783% 6791 G5g0l¥ GBIl Sgoex S834® S840  5846*  5BS2%
Sg58% G5@b4¥ 5870% G5@7b* 590bs 5927 5989 6010 b2 6283

LOC1 017204 315 6357 6367 B3k 6393  B4O3  BYlde

LoC2 017206 B415w

LOC3 017210 BY168

LOCY 017212 Y178

LOGIC 020002 B4698

LSTERR 001216 cGis 5713% 5308% b423%  B4S7H

NCTV 017232 8326 64138

MAD0! 017245 6327 64198

MADO2 017301 6391 64198

MAP.YA 001400 Spo% 5727 5737 5832

MAP.YB 002000 7518 5743 5795 5838

M¥.YC 003000 11208 6751 G755 5763 5844

NAP_YD 004000 15918 5769 5771 5850

MAP_YF (005000 2231s G777 5779 5781 5856

MAP.YG 006000 30708 5787 5789 5862

MAP_YH 007000 38398 5795 6797 5799 5868

M3¥_vJ 010000 46138 5805 ©S07 5809 5874

MAP.YX 011400 ce3ls 5903

MeP.Y. 011000 56898 5826 6020 6036

MASTER (01745] 6108  B421s

MCHAN 017216 6318 64138

MCRLF 017556 6024 603 6126  BINO  Bl72  E421M

MERRPC 020016 6475

MFAIL 017502 Y218 GHHD

MF  01786] 4218

MSG3 017336 6883 64218

MSGH 017370 bleb  B42L8

MSGS 017416 6205 64218 '

MSPRCE 017547 6028 6041 6067 6075 6131 6177 6182 6190 6319 6323 6337 6344 642l

M.0OL 017840 64218

M.EM0 017455 BY4218  64SB

M QM 017542 5899 6122  bl4e  b421E

NMATCH 013574 815  5310%

NOROM 013474 5723 59078

NOROMS 013504 907 59108 N

NC.TRA 017674 §323  B009 6219 6316 6334  B3SB  BILI  bHU4E
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MACYLl] 27(663)
FERENCE TARBLE
938  S99%6x
798
4638
S71S% 5921#
59238 5998
S741 5749
5892 6008#
5895 61058
5898 63074
3768 377
377%
4588
g428 B435s
6554 68178
£821
6133 6154
368 S6974#
4538
6ecls 6292
62198 6291
3848 S924#
5970 5971
6033 6034
6086% H1lb4#*
6229 6231
6271 6280
b44B%  650S
6727 6732
6800% 6801#
3858 6017%
136 6137
6469 6763
3868 5822%
£88Sx 5886
6782 6783*
3878 5886#%
6055 6062
6360 6383%
6615 662l#*
3888 5926%
6246 b2S3#
6627 b529*
3898 bB3l4#
6608 bbl4x
3908 39¢
3918 393
SSes
cS7s
G588
GS9s
3928 5702%
£82¢e 5885
6155 BI74%
6421 43¢

c-MRY-77
6290%

6008#

S767
6088

6354
BYY 1 ®

6109
68198
5900

5929
5973
6038
6169
6233
6506#*
6737%
6802
6019
6139
6767 %

S823x
6110%

5887
6080%

bboex
5331

6315#
6637 %

bblb*
S698+*

S712%
£978%
6179
pY36%

I15
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bull#

b10S#
5775

6765

G722%
6026*
6188*
6445

b469%

6307#%
5785

b4b4

68184

g726
6031 *
B273%
6446

E473%

pu4e
c793

5934
b0S4#
6184
b24b
6333#

6713
6745

6059#
6371
b775%
5836
6115
5896

6552
6631 %

6365

6366
6620%

5729
604 3%
6309#
b448

B513#

BY43s
5863

6733

6064#*
B32l*
64S0%

b520%

bYS2
8813

$937

6715*
6766#*

6071%
5393%
6781
5848
120

S44*
6203
6556
6641%
£958*
6607

£375»
6639

5735

b06E*
b33c#
eSOS#

6525#

6462
5889

S947
b0lcx
6062

6194

63744
6722%
6769

6073
6397
b784#%

6764

S967%
b2coS#
6560

622 3#
6609%

6378

5736
6077
6338#
6506

bo97%

59214

S753*
6110

6346
6507

6741

5997

§757
6le7%
b362*
6509

6462

S96SH
6022
6080

6268

B437#
6725%
6798

bl2B8#%
6460%

5872
67 74%

6022o*
6276#%
6566#

6232
6612

B404#

5759
bl34
b4ous
6510

5760
blyls
6429
6S511#
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pZ28MD.PL1
SPACE3 (017552
SRV.A 015600
SRV.D 015476
SRV.L 0iSkle
SRV.R (Dle02
STACK = 001100
START (012102
STKLMT= !7777M
SR = |77570
SHO = 000001
SWO0 = 000001
S0l = 000002
S0 = 000004
SWO3 = 000010
SWOd = 000020
SKHOS = GOOOM0
SKO6 = 000100
SWO7 = 000200
SO8 = 000400
SW0S = 001000
SH1 = 000002
SK10 = 002000
Ski1l = 004000
Skl? = 010000
Sii3 = 020000
SHiY4 = 040000
SKHiIS = 100000
Skie = 000004
S{3 = 000010
Sli4 = 000020
SWS = 000040
Se = 000100
SW7 = 000200
S8 = 000400
SHS = 001000
TABLE 013460
TAG.A 016656
TBITvE= 000014
TEMP3 001224
TEMPY 001226
TEMPS (0l222
TEKVEC =

TPYEC = 000084

6S1Y4
6569+
bbN 3%
676l%

MACY1l 27(663)
CROSS REFERENCE TRBLE

srrcee Su S
SSECRN 88

(TN ¥ «¥ o o
O e
W W

503

6684
6654
6683

S737%
S856#%

63568

£938#
b317%
€937%
bles
b346
60lb%

2-MRY-7?

6518#%
6599
6667
6763%

5712

5942

6655

503
6685
5709
6695
6699

S745%
586c*

6387
5939
6139%

6370#%
6048%

J15
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6524
6600
6669
6764%

5978

5953

6673
5709

6691
6655

S763#%
S868#

6018%
6349x
5976#%
bl4l

6377%
6058*

— e, ot . am—.

bS36*
6601 #
6670
6766

6273

5979

6655

6703
6673

BS37%
6606#
6674

b769%

6309

5984

6671

6675

5781 %
5879

6034#

6179
b406#
bl168#%

6S40#
6607
6677%
§777%

6332

6052

6673

6679

bSYl%
6608#
6692
6778

b36e

6200

6675

5799
8926

6064

6043
6188
b82u

B436

6239

6679

5809+
6013

6072#

6061 %
ba34#

6SSS
6639
6718%
b781%

6450

6248

6685

S826#
6020

6170

6068
6236

6566

6739
6783

6274

6702

S832#
6036

6174

607 3%
6271

65674
bb4!
6743%
6784

6278

6703

5838#
6106

6185#

6077
6335¢#

6568%
bb4*
67604
6785

6659%

SBYY#
YY)

623S#

b125#
6338
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TRAPVE =
TRTVEC=
TYPE =

23
S &

gg
%

88888
85§§E§E§

88888
e

:

BE8E8ER
fcnoon

88
e

i o]
18RRIR
e (=) W
" — o
QISP
£ xOONO W

4604
4558
5815
6063
6182
bY4S
674
6027
7

B34
68168
68158
60018
S740%
£1088
6445
Sg884s
646!
4918
493
47938
S03s
S04s
472
482#
4888
5705
4898
o
6697
4868
SOl»s
S00s
4908
4328

MRCY1l 27(663)
CROSS REFERENCE TRBLE

S707 %

5820
6067
6190
6453
68138
6032
6720

S748%
6123
4SS

6466

5936%
5698

bS74
64684
6656
6679
66878
bb9o*
6726
6711
6691
6514
6526

5335«
356
67878

6694
6565
S709%

2-MRY-77

S5708%
)
Ba02
6558

bO4YM
6744

S76b#
6145
6825
B4738

6233%
6705

6698
bb75#

6693#

6703
6526

b23c#

6703
6S74
5925

652
bbY7s
6609
66768

6574

11:46

£883
6108
6206
6561

6065
b8ivs

C774%
6147

b368#*
5709

6703
6679

6634

B367%

6715
6703
5964+

bblo#

6703

5899
bled
6318
6565

6069

S784%
6156

6376#

b712
bb88#*

6703

6821

6222%

bb23#

5907
6126
6318
6633

6078

S792%
6210

6395#

6731
6703

6718

6260%

b649s

6014
613l
6323
6698

6129

S802#

6405#

6736

6821

bb74#

1O1S
£140
£326
6712

bl42

S8lex

6821

6740

bB2u

6677

b0cu
b146
6327
6729

b17¢

5878%

68e5

6679

blcB
f,166

6731
6180

6388

6041
bl67

6734
6189

6459

6056
6172
B34y
6736

b322

64748

6057
6177
b440
6740

6339

e e e e ———
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888

&
A

8
5

cc

S8
384
6668
355
6685
4968
4958
3558
4388

MACYIl 27(6b3)
CROSS REFERENCE TRBLE

2-MRY-77 11:46

S70S

€03
6695
540
6535

6526
6526
b5¢26
6815
667 3%
6569
813

6816

5707
S709
6639
6538

bBles

6676
65738

6t48%

1718
59108
67508

PRGE 192

5709

b65Y4
6702

E817s
6679

4744
60014
68204

L15

6655
6703

68168
6690

47748
60838
68268

6659

6819%
6703

S0b
64198

6671

68208

Sbls
B42ls

6673

S689s
6463

6675

S6304
64778

6679

Se9ls
6526

6683

S692s
6535

beBH

5701
65738

- e
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MAINDEC-11-DZBMO-] MACYLL 27(663) 2-MAY-77 11:46 PAGE 193
DZBMO P11 CROSS REFERENCE TRBLE
EOCR 1y deds
s
ERROR 3748 Sl 5977 6238 6272 6373 6380 6333 6410 6449  BYS3
ESCAPE TR TR
MULT s 4eMe
NENTST 18 YeMs
Is  4e4s 67863
PUSH 1s  4eds  B7B2
SCOPE 3758 59 5991  pays 6285
SETTRA 68048 6814 6815 6816 6817 8818 6819
SETUP 18 4648 5698
SKIP 18 4648
et vels o
s
STARS I 4e4s SO0 6479 6526 6543 6574  BESO 6679 6703 675!
TRNTRP 68048
TYPBIN 18 4gHe
| TYPDEC I8 4EMe
TYPNUN 18 4eus
TYPOCS I8 Yeys
B T+ iy
SHOM Se0s 5824 5830 5836  S842 5848 5854 5860 586k 5872

SROMTY 5608 5727 5743 5751 S769 §777 5787 5795 5805

SSCMTM 4648
$SESCA 18 4bM4s
SSNEMT 18 4bM4s
SSSET  680M8 6814  6BIS  6Bl6 6817  6BI8 6819
$SSK1P 18 46M8
.EQUAT 18 3438 369
| -HERDE 18 M3 348
“KT11 18
CROLIN 3448
| " SETUP 18 3438 5697
- SWRHI 18 343
' CGWRLO 343
-$CATC 18 3438 357
"$CMTA 18 3438 4&n
-$D82D 18
- D820 18
'§D1. 18
"SEOP 18 64788
"SERRO 18 3448 6679
- SERRT is  344s 6703
SMULT 1%
- SPOME 18 B4788
" SRAND 18
- SRDOE 18
- SRDOC 18 3448 6751
" SREAD 18 64788  B526
"$SAVE 1%
- 85820 18
. 85820 1%

6788
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MAINDEC-11-0Z28MD-J MACY1l 27(663) 2-MAY-77 11:4% PAGE 19
0ZBMD.P11 CROSS REFERENCE TRBLE

. $SCOP 18 3448 6650

.$SI1Z¢ 18

SSUPR 1s

S$TRAP .8 3438 6788

$TYP8 18

S$TYPD s

STYPE Is  B478%  BY79

STYPO ls B4788 BS74
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DZBMD.P11 CROSS REFERENCE TRBLE

RDD 6011 6438 6511 6601 bbl1l 6726 6778

ASL 6723 672y 6725 6771 6773 6775

BEQ S0 S48 S95H S956 538S 5997 5990 bON? 6053 6082 6113 bllb blal 6195
b0 6237 ba4y 6249 6251 6279 628l b2 6372 6379 6389 6338 e409 bY4?
bu46b 6628 6689 6728 6733 6746 6770

BGT 6635

BIC 6541 6625 6777

BIS 6630 6631

BIS8 6715

g{g E?gs 5953 S979 S984 60S2 6200 6239 ba48 be74 6278 b446 6695

BLOS 6553

BLT 6519 6636

BMI 6660

BNE S701 5720 5728 S744 5752 S756 5770 5778 5780 5788 5796 5798 5806 5808
5825 S831 5837 S843 5849 5855 o861 5867 5873 S880 c888 o891 S84 S897
5933 O3 SS 5969 5972 $980 o982 5995 6021 6037 6049 6084 6118 6197
6230 6240 be4e b2b4 6267 6275 6277 6289 b3le 6353 6385 6387 6439 b463
6515 6557 6563 bbb 669% 6716 6738

BPL 6502 6523 6539 6700

BR S734 5758 5761 S882 S309 S951 5960 o988 5993 60S0 6085 6123 6198 6209

cLe 6255 b282 6287 bS04 BS2l 6559 6602 6617 6638 bbbe 6668 B&71 6721 6748

CLR S699 5710 5711 5713 5714 S717 5718 6086 6308 6329 6359 6391 6401 g423
bYi1 b451 6457 bb1S 6714 6767 6768

CLRB 6564 6675

cHP 5700 5727 5735 S743 5751 5755 5759 5769 S777 5779 5787 5795 5797 S80S
S84 5830 S836 5842 S848 Sesy S860 5866 5872 5887 5890 5893 S89% $329
o932 S934 $939 S34? $950 ©955 5968 5971 S986 5989 6020 6036 6046 6081
bL15 6117 6120 6137 6194 6203 b2ch b228 6229 6231 6236 6243 b246 6250
6266 6280 6283 352 6371 6378 638y 6397 6408 b46e 6552 6669

CMPB 6388 6514 6556 6562

COM 5819 6313

DEC S Se81 5994 6048 6083 6196 b2yl 6276 6288 6386 £""2

DECB 6518 6623 bb34

EMT 374

HALT 364 5816 5308 6087 6430 B433 6503 6701

INC 6349 6629 6637 6691

e W K

JHP 368 5721 S741 5749 5767 S775 5785 5793 5803 S813 5889 5892 o835 S898
5997 5998 6119 b14S 6147 6156 6210 6291 6292 6354 B412 B44e 6452

JSR 533 6290 b411 6469 6513 6520 6637

MOV 5638 5702 5703 5704 5705 5706 5707 S708 5709 5712 5715 5716 6722 5723
5729 5730 5733 5736 5737 5738 5739 5740 5745 5746 5747 5748 5753 5754
5760 5763 5764 5765 5766 5771 S772 5773 S?774 5781 5782 5783 5784 5789
5791 5792 5799 Secg S801 S80¢e 5809 S810 s811 c8le S8ee 5823 5826 S827
S832 5833 5834 5838 5839 S840 5844 6845 5846 sS850  S8S1 5852 S856 5857
5862 5863 S864 S868 5869 5870 S874 5875 5876 ©878 o885 5886 $921 o922
5324 5925 5326 5927 5928 8935 5936 5937 5938 5957 5958 S36H 5965 S366
S974 $976 5978 6009 6010 60l2 6013 6016 6017 6018 6019 6022 6026
6033 6034 6035 6038 6043 60SH 6055 6058 6059 6060 6061 6062 6064 6068
6072 6073 6077 080 6105 6106 6107 6110 blll b1eS 6la7 6128 6134 6139
bid4 6155 ble4 6165 6168 6169 6170 6174 6179 6184 6185 6188 619 6207

e i —— ey ——" ——————
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0ZBMD.PL1 CROSS REFERENCE TARBLE

6219 6220 6221 6222 6223 624 b b2 621 6l 2% g2 a3 b2y sl
pebl  behe  BERY  be7l RT3 BT BN B B B2 RS B3E ek B 8%
639 6365 636 63%7 6368 633 6370 6374 637 6376 6377 5330 6392 6393  b3IM
6395 £3% G400 6402 6403 B404 6405 6406 b4od 6425 B42B  B4A9  BY32 6435 b4k
B34E G448 450 6460 6465 BSOS 6506 6510  BS51b 6536 6537 6550  B55] 6566 BSB?
6568 6569 6538  6b06 6507 6608  BAIY 662l 6639  bHH0  bb4l 6642 bb43  bbb4  BbbS
EEE7 BP0  EE7M  BE76  BE77  BB30 6632 6713 6718 6727 6732 6737 6733 6743 6760

6761 6762 6763 6764 6766 6781 6782 £783 6784 6785 6797 6798 6801
MOVB 6507 6524 6540 65S5 6560 6599 6600 6603 b6CY 660S 6609 bble bb13 b632 b6 M

6769 6800

NEG 6610

SEEET gzgg 5732 5975 6270 6331 6361 b4e7? 6470 6471 B472

ROL 63S1 6383 6616 6618 6619 6620 bbe2 6659 6772 774 6776

RTI b4SY 6512 6542 6570 bb44 6678 6702 6786

RTS BY73 6525 6741 6802

SuB 6693

TRAP 6804 6814 6815 6816 6817 6818 6819

TST 5719 5724 S73 5817 5879 5959 5970 5973 5992 6023 6039 6136 6171 6186 6193
g;%g 6254 bdb 6268 6286 6311 6381 b42b B431 6509 6627 bbbb 5699 6745 6780

TSTB 6501 6522 6538
.ASCI1 503 S04 S910 6001 6083 g421 6820
.ASCIZ S05 5910 6001 6089 B41% b42l 6475 6749 6820

'BLKW 5689 5890 569! 5692
.BYTE 48] 482 487 488 499 500 50 s02 1023 1024 1025 1026 1027 1028 657!

6572 B64S bb46 6647 bb48

.ENDC 350 369 374 450 464 465 478 503 S06 507 5698 5702 5703 5705 5707
5709 5737 5745 5753 5763 5771 5779 5781 5789 5797 5799 5807 5809 6480 6527
6543 bSHY 6551 6553 6558 6573 6574 6575 6651 6657 6659 6661 6672 6673 6675
6679 6680 6686 6688 6692 6698 6699 6703 6704 6722 6751 6752 6788 6789 6736
6801 6813 6814 6815 6816 6817 6818 6819 6820 6828

.EQUIV 374 375 377 332 333 412 413 414 415 416 417 418 419 420 421
440 Y41 Y42 Y43 Y4y Y45 446 Y47 448 449

-EVEN 5910 6001 6089 b419 642l B477? 6750 6820

IF 346 364 372 Y22 450 464 Y77 S03 S06 5698 5702 5703 5705 5707 5709
5729 5737 5745 5753 5763 5771 5779 5781 5789 5797 5799 S807 6479 6526 bSH3
6551 6552 6557 6573 6574 6650 6656 6659 bb71 6673 6675 6679 6685 6688 6691
6695 6697 6698 6699 6702 €703 6721 6737 6751 6767 6788 6797 6801 6804 6814
6815 6816 6817 6818 6819 2820 6828

.IFF 372 465 477 503 507 5702 6480 6527 6543 bS44 6553 6557 6574 6575 6651
6671 6673 6679 6680 6685 6632 8702 6703 6704 6722 6751 6752 6789 6798

-IFT 6673 6698 6771 6787 6788

LIFTF 6673 6697 6767 6771 6787

.IIF 345 350 355 356 364 S06 5703 S705 5709 6526 6535 6566 6574 6654 6655
6675 6679 6683 6684 6685 6703 6713 6744 6813 6814 6815 6816 6817 6818 6819

. IRP 5698 6762 6783

.LIST 1 343 364 464 S03 561 5689 5698 5910 600! 6089 6419 B42l 6543 6804
68123 6814 6815 6816 6817 6818 6819 6820 6828

.MACRC 1 464 560 6804

- . — -— - . s~ — .- - —
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MAINDEC-11-DZBMO-J MACY1l 27(6b3) 2-MAY-77 11:45 PRGE 197
0ZBMD.P11 CROSS REFERENCE TRBLE

.MCALL 343 344 464 b478
NLIST 1 43 364 464 503 561 5689 5698 8910 6li0! 6089 b419 b421 6543 6804

5813 6814 6815 6816 6817 6818 6819 6820 68¢8

.PAGE 46 506 748 llgg 1591 1642 1329 1752 1797 1848 1918 1972 202s 2079 2126
el78 223l 3270 38 5633 5961 6256 6419

'EEET 365 2032 2082

.SBTTL 343 358 365 370 466 S08 86l 6481 6528 6576 6652 6681 6705 6753 6790

CTITLE 345

. WORD 364 475 480 483 484 485 486 489 430 491 432 493 44 6730 6735
6787 6821 6824 6825

ERRORS DETECTED: O

¥ DZBMDJ.SEQ/SOL/CRF /NL: TOC=DZBMD. SML, DZBMD. P11
RON-TIME: 13 20 1 SECONDS
CORE USED: 20K




OO XXM Xep<«XTOMMOOD

DOW ZEFXiw-TOMNMMOOD
L U Iy SN ) S Syramy AR S
oo nonuuidyivgadiunionionun

..Bl 2345 ..BS ..B9 5602
10 .1 2393 .08 w42l ..C9
62P111-DZBMD-J .0l 2446 05 N175 .09 See4 010760 177766

108 CEl 248 "'E6 4188 007240 001775  ...E9 5684
148 ..F1 2538 "UFS 4197 "'F9

.61 289] 165 4227 ; . G9 5702 012014 012706
204 TR 1 L HS ..H9 5756 012374 001004
233 11 2879 IS 9285 007350 177776  ...I9 5810 012736 012767
273 "'J1 2697 00S006 177570 ...J8 4317 : .19 5864 013260 012767
325 LKl _..KS "'K9

L1 ers? “TUS 4376 007444 00MC00  ...L9 5920
352 "'M1 2803 0US102 000020 ...MS M9 6970 014162 005720
406 000040 ...Nl 2816 TUNS 4438 ; "'N9 6011 Ol4466 062767
460 000034 ...B2 2861 005212 012711 ...B6 4492 007634 001770 ...BIO 065 OI4734 104402
473 000046 020002 ...C2 2913 006312 1003i6 ...C6 4502 .Cl10 6098
515 D 2952 .. .06 .00 6153
5eq g2 2981 “UUEB 4SeS 007732 177782 ...EI0 6207 018002 016700
623 001466 060011 ...F@ "FB 4582 _.FI0
677 ''G2 3038 005426 0000l2 ...Gb 4622 1'Gl0  626S Ole262 005720
731 001740 000024 ...H2 3091 CUUHE Y4BYW CCHI0 6304
757 .ACTUAL ...I2 3122 (3 "'T10 6358 0166bs 012737
811 op2ooM 113737 ; ...J2 316k 1716 8700 ; .J1I0 6412 017200 000167
865 002132 000200 : ...K2 3188 005674 010045 ...Kb . K10 017451 015 ...
913 002246 012700 - ...Le 3223 005724 00SOel ...L6 4756 ; "LI0 e432 017826 012637 ...
973 002376 000005 . ...M2 3262 005776 000000 ...Mb 4795 : WM10 648N o
1027 002522 .BYTE LN 3279 .. Nb "'NI0 6538 020i44 105777
1081 002664 100376 ; ...B3 ...B? 4855 ..Bll  ©592
1129 -173000° ...C3 3340 S S'Cl1  eBYe 020527 000
183 003062 100000 ...03 3366 "T'D? 4917 ; "'D1l 6700 020714 100001
237 003212 177560 ...E3 3420 006076 001763 ...E7 43928 : CUE1l e7%M
291 00333 010742 ...F3 3433 O00bie2 005205 ...F7 "'F11 6808
345 63 3487 006236 042700 ...G7 4986 010116 000005 ...Gl1 BITOS = 0OOOHO
1393 "'H3 3502 006260 00S000 ...H7 "'HI1 EXTMAP 013464
1463 003472 O0l276! ...I3 3556 "'717  s0M9 010222 000666 ...Ill PS = 177776
1507 "°J3 3671 oo0e420 000000 ...J7  S080 010232 00004¢ ...J11 SRV.R  0ledeM
1861 003744 000207 ...K3 JU'K7 5094 K11 TYPON = 104406
1600 .oL3  3e27 008SOe 000000 ...L? 8127 ; L1l STPFLG 001151
1651 00MO04 000001 ; ...M3 3663 M7 "'M11 SETTRA 68048  681Y4
1638 : ...N3 3899 ; ...N7 5187 ..N11

...BY ...B8 5232 ..Bl2 BIT 5942 5953
1761 204226 000340 ; ...C4 376! 006672 010145 ...C8  G25I : ~.C12 MovB £507 6524
1806 : oM 3797 ...08 "'pl2 .TITLE 345 358
1857 004350 032711 ; ...E4 3848 "_E8 5310 ; LE12
1911 004520 030500 : ...F4  387S ; JU'FB 5384 CFl12
1927 G N S
1981 : ...Hd 3931 ; ...H8 5387 : ..H12
2034 S (' .18 112
2088 I "°"J8 5447 D10S74 005004 ...J1o
2135 004534 010037 ; ...K4 3993 007004 013700 ..K8 5483 : K12
2187 “TL4 4047 007064 173304 ...LS Y-
2240 UMY ..'M8 5539 : M1
2291 N4 4083 : N8 TE
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