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IDENTIFICATION

PROCUCT CODE:  MAINOEC-11-02BMD-F-D

PRODUCT NAME:  BMB73 - UNIVERSAL RESTART ROM LOADER

DRTE RELEQSED 21 NOVEMBER 1975

MAINTAINER: DIAGNOSTIC GROUP

THE INFORMATION IN THIS DOCUMENT IS SUSJECT TO CHANGE WITHOUT NOTICE AND
SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,
CIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS
THAT MAY APPERR IN THIS DOCUMENT.

THE SOFTWARE DESCRIBED IN ThIS DOCUMENT IS FURNISHED UNDER R LICENSE AND

MAY ONLY BE USES OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH A LICENSE.

CIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OR
LIBILITY OF ITS SOFTWARE ON EQUIPMENT THAT 1S NOT SUPFLIED BY DIGITAL.

COPYRIGHT (C) 1975 CIGITAL EQUIPMENT CORFORARTION




COPYRIGH

DO1

PROGRAM HISTOKY

MRINDEC-11-DZBMD-F-D

BME73 - UNIVERSAL RESTRART ROM LORDER
JULY 1973

DIRGNOSTIC GROUP

JOHN EGOLF Y%, YA

BOB MISNER 10s/21/74 Y8
FRY BASHAM  3721/75 YC, YD
JIM KELLY 7721775 SYSMRC
JOHN EGOLF 11/21/75 YF

(C) MARCH, 1974

T
CIGITARL EQUIPMENT CORPORATION
MAYNARD MRSSACHUSETTS 10794

0032




2.2

EOL

RBSTRACT

THIS MAINCEC CONSISTS OF FOUR PROGRAMS. THE TWO MAIN PROGRAMS
QRE PROGRAM ONE AND PROGRAM FOUR. THESE PROGRAMS WILL

BE DISCUSSED LATER,

THE PURPOSE OF THIS DIAGNOSTIC IS TO VERIFY THE DRTA IN

THE ROM, MAKE SURE RLL ADDRESS WILL CAUSE A TIME OUT TRRP
MHEN WRITTEN INTO (EXCEPT THE TRAP VECTORS: 17302, 173224)
_AND ALERT THE OPERATOR AS TO WHAT THE OFFSET ADDRESS

MOULD BE IF A SELECTED BUTTON IS PUSHED.

NOTE: FOR NORMAL CONFIGURATIONS: THE ONLY PROGRAMS
NECESSARY FOR ACCEPTANCE OF THE BMB73 ARE PROGRAMS

ONE AND FOUR. PROGRWM TWC 1S MECESSARY FOR “NON-STANDARD™
SETUPS AND 1S A MAINTAINCE TOOL. PROGRAM THREE 1S

ALSO JUST FOR MAINTAINCE AID.

REGUIRMENTS
EQUIPMENT

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

STORRGE

THIS PROGRAM RESERVES THE RIGHT TO USE ALL
OF THE FIRST 4K £XCEPT WHERE B00TSTRAP LORDER
AND RABSOLUTE LORDER RESIDE.

LORDING PROCEDURE

THE PROGRAM MAY BE LOADED LIKE ANY OTHER PROGRAM
SUCH RS: PAPER TAPE, DECTAPE MRGTAPE, [ISK, ETC.
MOST COMMON WILL BE' THROUGH DECTARPE BY THE

I/GE OF ROM BOOT LOADER.

SEG 0003




STARTING PROCEDURE SEQ 0004
CONTROL SWITChH SETTINGS

SHITCH OC CLEARED INDICATES ONLY FIRST ie8

WORDS T CKED
SET iND?CSEE?%XTEN{’JED 128. WORDS

RRE TO BE CHECKEC IN WHICH CASE

PROGRAM 2 MUST BE RUN FIRST.

MHEN RUNNING ON BM873YB, BM873YC, BMB73YD OR 8MB73YF, 256 WORDS
ARE AUTOMATICALLY CHECKED.

4.2  STARTING ADORESS
STARTING ADDRESS 000200
4.3  OPERATOR ACTION
4.3.1 FOR NORMAL OPERATION (MITHOUT EXTENDED 128 WORDS)
1. LOAD STARTING ADDPESS (000200)
2. SET SMITCHES AS PER 5.1.! (NORMAL ALL SWITCHES DOWN)
3. PRESS START SMITCH AND RELERSE.
4. DEVICE VERSION.
WHEN PROGRAM IS STRRTED FOR THE FIRST TIME THE FOLLOWING
MILL BE PRINTED OUT:
MAINDEC- ] 1 -DZBMOF
DEVICE VERSION

73-Y
THE OPERATOR HILL THEN SPECIFY THE VERSION BEING RUN.

£ £
. .

Poen

—

BMB73-Y 1S ANY NON-STANCARD VERSION.

NOTE : PROGRRH Tm MUST BE RUN FIRST.

BrM873-YA REPLACES M792-YA,MR11-DB,M732-YH

BMB73-YB MRSSBUS

BM873-Y( DDCMP BOOTSTRAP ROM

EME73-YD KL1O (PDP-11) 256 BOQTSTRAP ROM (VERSION 2(17))
BMB73-YF KL10 (PDP-11) 256 BOOTSTRAP ROM (VERSION (23

S. THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM [ AND 4)
4.3.2 IF YOU MISH TO TEST THE EXTENDED 128. WORDS THIS IS THE
PROCEDURE :

(I"DT NEEDED FOR NORMAL TESTING OF BM873YB, BM873YC, BM873YD, OR BMB73YF)
1§E0?0 STQEIING RDD. 000200
SEY HALT ENRBLE SM RPD SINGLE CYCLE SW UP
HIT START SMITCH AND RELEASE.
RUN PROGRAM 2 FOR OPE PRSS
NOM ANY PROGRAM MAY BE RUN,
TE:  VISUAL INSPECTION OF EXTENDED DUMP
IS YOUR RESPONSIBILITY. THRT DATH WRS
PLACED INTO SOFTWARE TABLE FOR TEST COMPARISON.

gmtn-t:wmv—
¢« s 4 e




S.1.1

k.
b.1

OPERATING PROCEDURE

SHITCH SETTINGS (RPPLICABLE IN ARLL PROGRAMS)

SHIS =] OR WP ...
SHIY = 1 OR UP ...
SMi3 =1 ORUP ...
SHi2 =1 ORUP ...
SKIl = 1 OR UP ...
SHC3 = L OR UP ...
SHO8 = 1 OR LP ...
EPRORS

ERROR PRINT OUT

HALT ON ERROR
LOOP ON TEST
INHIBIT ERROR PRINT OUT

INHIBIT ALL PRINT OUT/ BELL ON ERROR.
INSTERD OF EXERCISING ERCH ADDRESS 10X DO IT (X.

LOOP WITH CURRENT ACDRESS

GOl

GOTO BEGINNING OF CURRENT PROGRAM ON ERROR

ALL ERRORS WILL HAVE R PRINT QUT.IF IT WAS A COMPRRISON

ERROR: THE SOFT RDDRES

(FROM_SOFTHARE MAP)
QUT. IF I7

ROM ADORESS, EXPECTED DATH
nnb THE FOUND DATA WILL BE PRINTED
TRAP MHEN MRITTEN" ERROR:

WAS A
ROJRESS WILL BE PRINTED OUT. IF IT WAS AN “UNtXPECTED TRAP *

WHEN READING ROM T

HE RDDRESS WILL BE PRINTED .

SEQ 000S




6.2

7.2
7.2e.1

’.c.2

7.2.3

ERROR RECOVERY
1. ITS A GOOD IDER TO LERVE SWiS=1 WHILE TEST RUNS
TO PREVENT A RUN AMAY ERROR FROM GOING WILD

IF YOU LEAVE THE CPU.
2. IN AN ERROR; SET SWI4=1(LOOP ON THIS ADDR.)
AND SET SW 13=1(DELETE ERROR PRINT OUT).
IF CPU 1S HALTED; HIT CONTINUE.
3. NOW THE PROGRAM IS RUNNING AND YOU MAY SCOPE 1IT.
RESTRICTIONS
STARTING RESTRICTIONS
SEE SECTION V.
OPERRTING RESTRICTIONS
IF YOU WISH PROGRAM TO TEST YOUR EXTENDED 128. WORDS;
YOU MUST STRRT RS PER SECTION 4 AND THEN
#4534% RUN PROGRAM 2 FIRST AND VISURLLY VERIFY DRTA. %¥*s
(NOT APPLICRBLE TO BM873YB, BM873YC, BM873YD, OR BM8?3YF)

YOU MAY NOT ALTER THE SOFTHRRE MAP UNLESS--
#HEEEE YOU KNOM WHAT YOU ARE DOING i

THE ROM ADDRESS MUST START AT 173000 AND BE AT LERST

128 WORDS LONG. (256 FOR THE BMB73YB, BMB73YC, BM873YD, OR BMB73YF)

MISCELLRANEOLS
EXECUTION TIME

PROGRAM ONE WILL PASS AT APPROX. FIVE MINS.
PROGRAM TWO HAS NO END PASS: BUT WILL HALT RT COMPLETEION
HIT CONTINUE TO PROCEED IN THIS PROGRAM.

PROGRAM THREE (RUN) WILL PRSS RPPROX. FIVE MINS.
PROGRAM FOUR WILL PASS APPROX. FIVE MINS

HO1

SEQ 0C06




9.2

9.3

9.4

101

PROGRAN DESCRIPTION
PROGRAM 1

PROGRAM | MWILL VERIFY THE DATA IN THE ROM AND THE VERIFY
THE ROM WILL TRAP OUT (EXCEPT THE VECTORS)
1S KEFERENCED FIVE TIMES IN R ROW BEFORE

NE RESS.
UP WHEN START WAS HIT, THE EXTENDED
LL BE CHECKED

BMB73YB, BMB73YC, BN873YD, OR BMB73YF IS TESTED.
PROGRAN 2

PROGRAM 2 WILL DUMP THE CONTENTS OF THE ROM ONTO THE

TTY. NOTE NO VERIFICRTION

OF ANY KIND IS PERFORMED ON THE DATA. (AN ERROR WILL OCCUR

IF A TRAP IS ENCOUNTERED WHILE READING) YOU MUST INSPECT

THE DATA YOUR SELF. IF SHOO WAS UP WHEN START MWRS HIT

THE EXTENDED 128. WORDS WILL BE PRINTED.

%gbsgegg%EgILL BE PRINTED IF BMB73YB, BMB73YC, BMB873YD, OR BMB73YF

PROGRRM 3

PROGRAM 3 IS THE SAME RS PROGRAM ONE EXCEPT THRT THE

USER HAS THE ABILITY 1O ALTER THE SOF THARE MAP

LIST OR PRINT THE SOFTWARE M&P, AND RUN THE PROGRAM.

ggazcgunr IF YOU ALTER THE MAP'BE CAREFULL OF WHAT

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

PROGRAM 4

PROGRAM 4 CHECKS THE OFFSET RDDRESS MHEN THE SIMULATED
PUSHING OF A BUTTON IS DONE BY THE SOFTWARE. ON THE FIRST PRSS
THE OFFSET IS TYPED OUT FOP YOU TO VERIFY (NOTE:

THE PROGRAM HAS NO KAY OF KNOWING WHAT THE OFFSET WILL

BE). AFTER THE DATA IS TYPED OUT IT IS STORED AMAY IN

CORE. MHEN THE FIRST PRSS IS FINISHED THE PROCESS IS

REPEATED ONLY NO TYPE OUT IS PERFORMED, AND THE DATA

IN CORE IS COMPARED TO THE DATA FOUND AT THE ROM.

DURING THIS TEST “WRITING” THE ROM IS PERFORMED.
THE VECTORS (173024,173224) ARE "WRITTEN" AND RRE
¥NOTx# EXPECTED TO TRAP. AN ERROR MESSAGE WILL BE
REPORTED IF A TRAP IS DISCOVERED.

SEQ €007




8.5

8.t
9.7.1
§5.7.2

§.7.3

NLIST
LLIST

-ENDM

JO1

THIS PROGRAM IS "XXDP AND ACT-11" COMPATIABLE;

AT PRESENT TIME IF IN CHAIN MODE UNDER ACT-11 OR

XXDP THE PROGRAM AUTOMATICALLY DETERMINES IF THE ROM IS

BM873YR OR YB, YC, YO, OR YF BY COHPQRING THE 1ST WORD IN ROM WITH THE

EXPECTED WORD. THE DIAGHOSTIC THEN RUNS

PROGRAM 1 AND PROGRAM 4 BEFORE smsnmc THE MONITOR.
ELECTRICAL PREQUISITES (HRRDWARE)

THIS OPTION MUST BE ON THE CPU SIDE OF ANY BUS BUFFERS.
NPR CYCLES ARRE NOT PERMITTED DURING THE POWER UP TRAP
SEQUENCE.

IF FURTHER INFORMATION IS NEEDED

CONSLLT THE BM873 MANURL FOR HELP.

NOTE: THE DIAGNOSTIC RUNNING WITHOUT ANY INTERFERANCE FROM
THE USER HAS NO MAY OF CHECKING THE PRESENTS OF THE
“ACLO™ AND “DCLO™ SIGNALS ON THE OPTION.

SEQ,L0C,BIN

HELLO

SEG 0008
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MACY!l 27(657)

000000

000200
000137

001100

177776

177774
177772
177570
177570

0000as
000001
90002
000003
00000
000005

060003

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010

007260

KO1

BMB73 UNIVERSAL RESTART LORDER DIRGNOSTIC.

.MCALL .HEADER, .SWAHI, .SWRLO, .EQUATE, .SETUP,.STRAP, .SCATCH, .SCMTAG
MCALL .RDLIN,' .SSCOPE. .SERROR, .SERRTYP, .SROOCT

.SBTTL TRAP CATCHER

1-0CT-7S 09:30 PAGE 1
MRINOEC-11-DZBMD-F

=0
;¥ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A =.+2 HALT"
; ¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
s #LOCATION O CONTRINS 0 TO CATCH IMPROPERLY LORDED VECTORS

.SBTTL SIQSBING RDDRESS(ES)

JMP J¥RESTRY
.SBTTL BRSIC DEFINITIONS
iINITIR%lggﬂﬁESS OF THE STACK POINTER #x% 1100 %

$TACK=
_EQUIV EMT,ERROR :BASIC DEFINITION OF ERROR CALL
"EQUIV 10T SCOPE ‘BASIC DEFINITION OF SCOPE CALL

PS= 177776 : PROCESSOR STATUS HORD

; JUMWP TO STARTING RDDRESS OF PROGRAM

.EQUIV PS,PSH
STKLMT= 177774 :STACK LIMIT REGISTER
PIRG= 177772 : PROGRAM INTERRUPT REQUEST REGISTER
SWR= 177570 'SWITCH REGISTER
DISPLAY=SKR
- ¥GENERAL PURPOSE REGISTER DEFINITIONS
k0= %0 : GENERAL REGISTER
Rl= %1 :GENERAL REGISTER
Ro= % :GENERAL REGISTER
R3= %3 :GENERAL REGISTER
R4= %4 :GENERAL REGISTER
RG= %5 :GENERAL REGISTER
Rb= %6 *GENERAL REGISTER
R7= %7 +G. NERAL REGISTER
.EQUIV Re,SP :STACK POINTER
.EQUIV R7.PC : PROGRAM COUNTER
“suxrcn REGISTER™ SWITCH DEFINITIONS
&412= 100000
SWi¥= 40000
SW13= 20000
SWl2= 10000
SWll= 4000
SW10= 2000
SW0S= 1000
SWiB= 400
SW07= 200
SWie= 100
SWOS= 40
SWi4= 20
SWi3= 10

SEQ 0009




AR 1975
DZBMDF.PL1

MACY1l 27(657) 1-0CT-7S 09:30 PRGE 2

BRSIC DEFINITIONS

000004
00c0se
000001

000001

000004
000010
000014
000014
000014
000020
000024
000030
000034
020060
0000864

EGJIV
LEQUIV

; XBASTC ”CPU”

ERRVEC

~Nmo

-

EBgEgERegs
44 T T

o
Q
Q

40000
23000

OOm@OOOO@Ooooe—Tr ...

) Bt B e Pt et Ped g Pt 4

A = =4

8(300(_ OO0 00
—UW LN NOW

=g =4 Pt = 4 = Pt Pt P ¢

ol ——{

O S MNOENDO W

- W W W W W W W W -

8
8
8
8
B
B
B8
B8
B
B
T

RESVEC- 10
TBITVEC=14
TRTIVEC= 1M
BPTVEC= M
10TVEC= 20
PHRVEC= 24
EMTVEC= 30
TRAPVEC=34
TKVEC= 60
TPVEC= &M

LO1

B{T DEEINITIONS (BITOC 7O BITIS)

RAP VECTOR ADDRESSES

TIME OUT AND QTHER ERRORS
E;gEgVED AND ILLEGAL INSTRUCTIONS
: TRACE TRAP
: BREAKPOINT TRAP (BPT)
INPUT/OUTPUT TRAP (IOT) %%SCOPE#*#
s POWER FAIL
EHULQTOR TRAP (EMT) %%ERROR%%
t“TRAP* TRAP
: TTY KEYBOARD VECTOR
:TTY PRINTER VECTOR

SE¢ 0010




MO1

MAR 1975 MRCYll 27(657) 1-0CT-75 09:30 PAGE 3 SEG 0011
DZBMOF .P11 BRSIC DEFINITIONS

109 000240 PIRGQVEC=240 :PROGRAM INTERRUPT REGUEST VECTOR
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001130

001154

MACY1l
BRSIC

000C46
014774

001100

000012

2
DE

7(657) 1
FINITIONS

0c0oo0 000000

NO1

-0CT-75 0S:30 PAGE 4 SEQ 0012

3 5 JERIEIIIE I J6 000 336 30 30 303t 96 3t 3636 36 36 36 3060 36 36 30 06 90 30 30 6 96 36 36 36 34 96 30 36 36 36306 36 36 36 396 36 9 30 336 38 3¢ 36 3¢ 3¢ 3

.SBTTL

:#THIS
' #USED

SCMTAG:

$PASS:

$TSTNM:
SERFLG:

SICNT:

SLPADR:
S$LPERR:
SERTTL:
SITEMB: .
SERMAX: .
SERRPC: .
$GDADR: .
$8DADR: .
SGODART: .
$BODAT: .

$7KS:
STKB.

§TPB:
SNULL :

SFILLS: .
SFILLC:
STPFLG: .

$QUES:
SCRLF:
SLF:

COMMON TARGS
TABLE CONTQINS VARIOUS COMMON STORARGE LOCATIONS
IN THE PROGRAM
=46
SENDRD ;LOGICAL END OF PROGRAM
.=1100
:START OF COMMON TRGS
MORD O CONTRINS PASS COUNT
BYTE 0 CONTRINS THE TEST NUMBER
BYTE O CONTRINS ERROR FLAG
MORD O CONTRINS SUBTEST ITERATION COUNT
WORD O CONTRINS SCOPE LOOP
HWORD O CONTQINS SCOPE RETURN FOR ERRORS
MWORD O CONTQINS TOTAL ERRQRS DETECTED
BYTE O CONTQINS ITEM CONTROL BYTE
BYTE | CONTQINS MAX. ERRORS PER TEST
WORD O CONTQINS PC OF LAST ERROR INSTRUCTION
WORD O CONTQINS OF 'GOQD’ D
WORD O CONTRINS 0fF 'BAD’ DQTR
WORD O CONTQINS 'GOOD’ DRTA
WORD O CONTQINS *BAD’ DATA
.WORD 0,0,0 RESERVED--NOT TO BE USED
177560 TTY KBD STRTUS
177562 TTY KBD BUFFER
177564 TTY PRINTER STATUS REG.
177566 TTY PRINTER BUFFER REG.
BYTE 0 CONTQINS NULL CHRRACTER FOR FILLS
BYTE 2 CONTRINS 8 OF FILLER CHRRRCTERS REQUIRED
BYTE 12 INSERT FILL CHARS. RFTER A “LINE FEED"
BYTE O “TERMINRL AVAILARBLE™ FLAG (BIT<07)>=0=YES)
LASCII 7%/ OUESTION MARK
LASCII IS CQRRIQGE RETURN
LASCIZ (& LINE FEED




MR 1375
0IBMOF .PLL

149
150
i85l
15¢
153
184
185

NN CE T AT ST T aann

1
1

1

1

1

1

1

1

55 001156
1

1

169 001156
170 001160
171 001163
172 001164
173

174

175

176 09:166
177 001170
i78 001172
179 001174
18C

18]

182

183 0C117B
184 00200
igs 001203
18 O00IZOM
187

188

183 00120¢
190 0010
191 001212
192 0G!214
193

194 001216
135 001220
19 0C1z2e
197 001224
198 0C1226
199 001230
200 001932
201 0012
2z D0ie%

MACYll 27(657)
COMMON TRGS

BO2

I1-0CT-75 09:30 PRGE S

¢ 5 SHEETRI SRRt 00 0 0 00 340 03 600 3030 30 00 00 00 00 06 00 00 36 0090 36 06 0 00 30 30 90 06 00 0 30 00 30 30000 410 3 36 8 b 4 3

.SBTTL ERROR FOINTER TRBLE

;#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR,
;#THE INFORMATION 1S OBTAINED BY USING THE INDEX NUMBER FOUND IN
lLOCQTION SITEMB, THIS NUMBER INDICATES WHICH ITEM IN THE TRBLE S PERTINENT.

;ENOTE]: 1€ SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC),
iNO'EE EACH ITEM IN THE TRBLE CONTAINS 4 POINTERS EXFLAIMNED AS FOLLOMS:
2 EM :POINTS TQO THE ERROR MESSAGE
' & DH POINTS T0 THE DATA HERDER
L DT POINTS T0 THE DRTA
& DF PO!NTS TO THE DATA FORMAT
SERRTR:
;ERROR TRBLE ITEM FOR ERROR MESSAGE O
gz{ ;;ROH RERD DATA COMPARISON ERROR”
DTl T
0 +# PRINT ALL NUMERIC DATAR IN OCTAL
;ERROR TABLE ITEM FOR ERROR MESSAGE |
g:g :"WRITTING ROM FRILED TO TRAP”
DTe
0 ;PRINT ALL NUMERIC DRTR IN OCTAL.
sERROR TRBLE ITEM FOR ERROR MESSAGE 2
Eug +“UNEXPECTED TRAP WHILE READING ROM™
8T3
<ERROR TRBLE ITEM FOR ERROR MESSAGE 3
EMy :“FATAL TRAP, ROM PC ON STRCK.*

;ERROR _FLAG
s ITERATION COUNT,

LSTERR:
ICOUNT:
TEMPS:
TEMPS:
TEMPY.
SAVRO:
SAVR!:
SAVRY:
SAVRS:

mn




cae

MAR 1975 MACY1! 27(657) 1-0CT-75 09:30 PAGE b SEG 0014
DZBMDF.P11 ERROR POINTER TABLE
203 .TITLE MAR 1975
204 : #COPYRIGHT (C) BMB73 YX
235 :#0IGITAL EQUIPMENT CORP.
gg‘; mnvmnc MASS. 01784
% wnocnnn BY DZBMD
210 mus FROGRAM MRS RSSEMBLED USING THE POP-11 MAINDEC SYSMAC
§¥§ ;pncxncz (MAINOEC-11-D2GAC-AR1).
213 00CoT! §r~-
214 160000 §SHR= 160000 :HALT ON ERROR. LOOP ON TEST, INHIRIT ERROR TYPOUT




3
ot

O
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001400

001430
001402
CO1404
001406

001410
0014le
S0I41Y
001416

001420
001422

001424
001428

001430
001432
001434
OC143t
001440
001442
COIs4Y
OC1446

MACYLl 27(857)

ERROR POINTER TRBLE

.=1400
MAP. YA:
:THE FOLLOMING IS R REPRODUCTION
:0F THE ROM PROGRAM FOR BMB73YAR
;1T_IS HERE FOR COMPARISON T0
‘ACTUAL ROM AND FOR REFERENCE.
:173000 .=173000 :STARTING ADDRESS FOR BOOTSTRAP
rnxs LOADER IS DESIGNED FOR THE RESTART MODULE M873.
17 FUNCTIONALLY REPLACES THE FOLLOWING ROMS:
'M792-YR - PRPER TAPE BOOTSTRAP FOR PC11,KLI
'MR11-DB  BULK STORAGE BODTSTRAP ROM
:M732-YH  TRIl CASSETTE BOOTSTRAP ROM
. 000000 AO= X0 REGISTER DEFINITIONS
: 000001 Ri= %1
: 0000C2 Re= %2
: 602 R3= %3
; 000004 RY= %4
; 00000S RS= %5
: 000006 SP= 3
; 000007 PeC= %7
: 177570 SR= 177570 : PROCESSOR SWITCH REGISTER
'STARTING LOCQTION FOR RF11 DISK
010702 ;173000 010702 RF1i: MOV PC :SET POINTER TO PARAMETER LISTS
000464 ;173002 DOO4EY BR orutn ' TRANSFER TO SERVICE ROUTINE
177462 173094 177462 JMORD 177462  ;DEVICE MWORD COUNT ADDRESS
00000S ;173006 00000S .MORD § :DEVICE RERD INSTRUCTION
'THIS IS THE STARTING LOCATION FOR THE RK1l CONTROLLER
010702 ;173010 010702 RKil: MOV PC,R2 SET POINTER TO PARAMETER LIST
200460 ;173012 000460 BR OTHER : TRANSFER TO SERVICE ROUTINE
177406 173014 177406 .WORD 177406  :DEVICE WORD COUNT REGISTER
00000S 173016 00000S .WORD 5 :DEVICE READ INSTRUCTION
mm:snymsmmHMmemnmeM§msmnmn$
:CONTAINED IN THE SWITCH REGISTER.
013707 173020 013707 IRANSR: MOV 9aSR.PC GO T0 INDICATED LOCATION
177570 :173022 177570
-NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET TN DIODES FOR LIME 1
:THIS 1S THE POlER UP VECTOR REQUIRED FOR DEVICE AND
173000 ;173024 173000 POMER: .NWORD R - ADDRESS OF FIRST Locnrxon IN ROM
000340 173026 000340 .WORD 340 : PROCESSOR STATUS LEVEL 7
'THIS IS THE STARTING RODRESS FOR TCLI (DECTAPE) CONTROLLER.
010702 ;173030 010702 YCIl: "mMov PC,R2 :GET UP POINTER TO PRRAMETER LIST
000426 173032 00042e BR TRPES ANO TRANSFER TO FIRST ROUTINE
177394 173034 177394 JNORD 177344  :DEVICE WORD COUNT RDDRESS
004003 173036 004003 WORD 4003 :FIND PREVIOUS BLOCK COMMAND
100000 ;173040 100008 JWORD 100000  :USED RS DONE INDICATOR
024000 173042 024000 .WORD 24000 ‘USED AS ERROR INDICATOR/TEST FLAG
000445 ;173044 QO0NY4S BR OTHERX : THEN TRANSFER TO NEXT ROUTINE
000005 173046 0000GS .WORD § ' DEVICE RERD COMMAND

D02

1-0CT-75 09:30 PAGE ?

SEG 00.S
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DZBMDF.P11 ERROR POINTER TABLE
269
273 'THIS IS THE START LOCATION FOR TMI1 MAGTAPE CONTROLLER
271 00INS0 010702 ;173050 010702 iMil1: ~“mov PC,R2 :SET POINTER TO PARAMETER LIST
272 001452 000416 173052 000416 BR TRPLS ‘AND TRANSFER TO FIRST ROUTINE
273 Q01454 172524 173054 172524 JWORD 172524  :DEVICE BYTE/RECORD COUNT REGISTER
o7¢ 001456 060017 ;173056 060017 .WORD 600i7 :DEVICE REWIND COMMAND
275 001460 000200 ;173060 00G200 .WORD 200 :DEVICE DONE FLAG
276 001462 100000 173062 100900 .WORD 100000  :DEVICE ERROR FLAG BIT
277 DJ1464 0ODO4I3 ;173064 000413 BR TAPESX  THEN TRANSFER TO NEXT SERVICE RTN
278 001466 OE0CI1 173066 060011 .WORD 60011 :DEVICE FORMARD SPRCE COMMAND
279 001470 000200 ;173070 000200 -WORD 200 :SAME AS RBOVE
280 001472 100000 ;173072 100020 .WORD 100000 .sms RS ABOVE
U 001879 DODN3L 173074 Q0N3!I BR OTHERX :THEN TRANSFER TO READ/TRANSFER ROUTINE
% 0Civ7e 0e0003 173076 060003 .WORD 650003 ocvzcs RERD COMMAND
284 'THIS IS THE START LOCATION FOR THE RP11 CONTROLLER
285 001500 010702 :173i00 010702 APIl: MOV PC,R2 SET POINTER TO PARAMETER L1ST
286 001502 020424 ;173102 000424 BR OTHER : TRANSFER TO TRANSFER ROUTINE
587 QDISON 176716 ;173104 176716 .WORD 176716  :CEVICE WORC COUNT REGISTER
% 0C1506 DOCOOS 173106 00000S .MORD S : DEVICE RERD COMMAND
290 LTHIS 1S THE mps DEVICE ssmcz ROUTINE.
251 00:510 010200 :173110 010200 YRPES: MOV R2,R .GET ACDRESS OF pmmsa LIST
292 001512 720 173112 005720 187 mbn :SKIP THWO WORDS FIRST TIME
293 D00IEI4 00000S ;173114 000505 TAPESX: RESEY ‘RESET ALL DEVICES
294 001516 006720 173ile 095720 TST (RC)+ :GKIP OVER BRANCH INSTRUCTION
295 0C1520 01620! ;173120 016201 MOV 2(R2),Ri  :THEN GET DEVICE WORC/BYTE COUNT ADORES
2%k [0i8z22 : 173122 000002
297 001824 00S311 173124 305311 DEC ¥Rl AND SET TO -1
298 0C152e6 012041 173126 012041 MOV (RJ)+,-(R1) ;:AND THEN ISSUE COMMAND TO DEVICE
299 00IS30 031011 ;173130 031011 TAPMAT: BIT 3RO, 94! WAIT FOR DEVICE COMPLET!
300 001832 201776 ;173132 0C1776 BEQ TRPHAT :BY HANGING IN LOOP
301 D0IEN 00S720 ;173134 005720 TST (RO)+ :AND THEN SKTP DONE FLAG
302 00183 032041 ;173136 03204 BIT (RD)+,-(RL) :THEN TEST FOR ERROR
303 00!S40 001063 173140 031063 BNE ER ' THERE IS ONE
gosg 00i542 000110 ;173142 0OOIIC RETURN: JMP QRC ' AND TRANSFER TO FOLLOWING INSTRUCTION
3% : THIS 1S THE smmmc ADDRESS FOR RC11 DISK CONTROLLERS
307 ODISY4 010702 ;173144 010702 ACLI: R2 .GET JP POINTER TO PARAMETER LIST
328 20it4e ;173146 000402 8R omtp i : TRANGFER T0 SERVICE RTN
309 OCIES0 177450 173150 177450 JMORD 177450  ;DEVICE WORD COUNT REGISTER
gig 001862 000005 ;173152 00000S .WORD § :DEVICE RERD INSTRUCTION
312 THIS ROUTINE PFORMS THE ACTUAL TRANSFER T0 nsnonv OF DATA
313 00:554% 010200 ;173154 010200 OTHER: MOV R .SET POINTER T0 LIST IN R
314 00iZSe 005720 :173.56 005720 157 (RﬁH :SKIP THO WORDS FIRST ms
315 00iSe0 005720 ;173160 005720 OTHERX: TST (RO} + :SKIP PRST BR INSTRUCTION
3.6 001862 05 :17316¢ 000005 RESEYT ‘REST THE WORLD
317 00iSed Cle201 173164 016201 MOV 2(R2),R1  :0BTAIN DEVICE WORD COUNT ADDRESS
318 001566 000002 ;173166 000GC2
3.9 001570 0127i1 ;173170 0lo7)] MOv 8-1000,3R1 :THEN OBTAIN LARGE WORD COUNT
320 001872 177000 :173172 177000
321 001579 D1IG4T ;173174 01104 MOV 3P0, -(R1)  :AND PUT COMMAND TO DEVICE
32z 001S76 106711 173176 105711 OTHMWAT: 1STB aR! ‘WAIT FOR DONE FLRAG
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201712
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MACY1l 27(8657)
ERROR POINTER TABLE

C037¢ ;173220 5
602;11 1173202 555;11
10044} 1173204 | 44;
005007 ;173206 00500
012704 ;173210 012704
177560 173212 177560
000440 ;173214 000440
017840 :173216 240

173217 037
002415 ;173220 15

1173221 005
112024 ;173222 024

173223 224
:NOTE 773024 AND 773224
173000 :173224 173000
000340 ;173226 000340
00S0ON ;173230 005004
012700 ;173232 012700
177500 177500
BOC30S ,.73235 000005
010410 ;173240 010410
012701 ;173242 012701
173216 ;173244 17321F
012702 ;173246 D1270c
000375 173250 000375
112103 ;173282 112103
112110 173264 112110
100407 173256 100407
130310 ;173260 1 975
001776 1173262 0
165202 173264 1
100772 173266 100772
116012 173270 116012
000002 ;173272 DOGO02
000771 173274 000771
00S710 173276 005710
108756 173390 105756
005002 ;173302 005002

120312 +173304 120312
001377 :173306 001377
000112 ;173310 000112
012704 ;173312 012704
177550 ;173314 177550

1-0CT-75 09:30 PAGE 9

O
& B

THIS IS THE STARTING ADDRESS FOR THE PCil PAPER TAPE CONTROLLER

KL1L

tas

MOV #177560,RY

BR CKDEV

.BYT

THIS IS THEECQSSETTE DEVICE COHHRND

.BYTE 37
.BYTE 15
.BYTE S

BYTE o4

ceN

Fo2

;8Y HQHG 62
}THEN TEST FOR ERROP

ggD T§3§§§£3 T0 ZERO

; OBTRIN DEVICE ADDRESS

;AND TRANSFER TO READER SERVICE ROUTINE

E WORD NOT R COMMAND
ILBS+RHD+GO
SPQCEGSORHRRD SLOCK+GO

; RERD+ILBS
:READ+ILBS+END FLAG

.BYTE
ARE DEPENDENT ON OFFSET IN DIODES FOR LINE |

:THIS IS AN RDDITIONAL
POMER2: ~.MORD RF11l
- WORD 3qo
¢e00
RESTX MOV smsoo RO
R TR R Ry, 3RO
MOV 8TABLE,R!
MOV #375,R2
MOVB (R!1)+,R3
LOOP1: MOVE (R1)+ 3RO
BMI DONE
LOOP2: BITB R3, 3RO
BEG LOOP2
INCB R2
BMI LOOP]
MOVB 2(R0),3R2
BR LOOP2
DONE: TST &R0
BM] RESTRT
CLR R2
CMPB R3,3R2
BNE . +0
ERROR: JMP 3R2
:THIS IS THE S
PCI1: MOV #177550,R4

TRARTING LOCATION FOR THE PC1] CONTROLLER
;LORD DEVICE RDDRESS

R VECTOR RDDRESS REQUIRED BY DEVICE
; ADDRESS OF BEGINNING OF BOOTSTR
:PRIORITY LEVEL 7

THIS ISCIHE STARTING RDDRESS FOR THE CRSSETTE DEVICE 30

;LORD DEVICE NUMBER O IN R
:GET DEVICE ADOTESS

; ISSUE RESET INSTRUCTION
:LORD DEVICE WITH UNIT NUMBER
sGET FUNNY TRBLE OF INSTRUCTIONS

;RND LORD UP TRANSFER COUNTER

;THE L UP COMPRRATOR
LORD DEVICE REGISTER WITH COMMAND

Hns ES?HRND COMPLETED
THEN INCREMENT RDDRESS CTR
+IF NEGATIVE, GET COMMAND
:AND STORE DATA AWAY

:G0 GET ANOTHER BYTE
: ANY osvxcs ERRORS
:YES, RETRY
:CLEAR COMPRRE RDDRESS AND TRANSFER ADDRESS
11 MUST BE 240

THERE WAS AN ERROR
nokrm CASSETTE AND ERROR FOR BULK STORAGE
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377
378
379

(%74

REBEESARLAG2LEELBHEEREY

11

001716
001720
aC172e
201724
001726

001760

MACY!l @
ERROR PO

B00QCS
012701

7
I

-
n
q

SRLoo o

82300S
0127C]

160000
012702

NNNNINN
oOoorLnooe —
p 0]

(N
w
G

A AR TR NI LR TR I ERE R EI FE"E NI I T R ey

:173364 00S211
: 173366 120027
: 173370 000375
$173372 001366
: 173374 106222

" 173376 000142

CKDEV:

) é-?CT-?S £9:30 PAGE 10

RESET
MOV #160000,R1

MOV 86,R2
MOV 8340, 8Re

MOV PC,-(R2)
MOV 824,6P

Go2

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

;AND SET UP POINTER TO TIMEOUT LOCATION
sAND SET UP VECTOR TO RETURN TO NEXT

:SAVE THE PC
‘AND LORD UP STACK POINTER

; AND LOOK FOR END OF MEMORY

s THEN DROP T XX7?S¢

:AND STORE IN ITSELF

THEN LORD ADDRESS FOR DATR INSERTION
AND START DEVICE

THEN MAIT FOR CHARACTER AVAILABLE

sHANGING THERE IF NECCESSARY

:STORE AMAY DATA BYTE

;HAS BRANCH OFFSET BEEN STORED

:NO
1 YES, RLL DONE
: THEN TRANSFER TO RTN

SEQ 0018
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MRCYLl 27(8657) 1-0CT-?S 09:30 PAGE 1!
ERROR POINTER TABLE

. BMB738 BOOTSTRAP MACY1l 27(655) 1-0CT-74 14:50 PAGE |
: :DATE: AUG 23, 1974

AP, YB:

THE FOLLONI NG IS A REPRODUCTION

:OF THE ROM PROGRAM FOR BNS?3VB.

:17 IS HERE FOR COMPARISON 10 THE

RCTUAL ROM AND FOR REFERENCE

:THIS IS THE LORDER TO REPLACE THE FOLLOM

LR LR YR R R R R TR R Y I X IV I,

s M792-YA PRPER TAPE BOOTSTRAP ROM

:MRi1-DB BULK STORAGE BOOTSTRRP FOM

: M792-YH TA1l CASSETTE BOQTSTRAP ROM

:RM873A COMBINATION OF ABOVE ROMS

; PREPHERIRL EXTERNAL PRGE REGISTERS ASSIGNMENTS:
177462 RFK:- 177462 ;MORD COUNT REG. FOR RF1l
177406 177406 :MORD COUNT REG. FOR RK1
177344 TCH:‘ 177344 :MORD COUNT REG. FOR TCl
172524 TMHC= 17254 :BYTE/RECORD COUNT FOR T
176716 RPWC= 176716 ll)RD 8%1’ REG. FOR RP!
177458 = 177450 T REG. FOR RC!
177560 KLCS= 177560 CONTRCI. REG. FOR KL1I
177500 TACS= 177500 :CONTROL REG. FOR TALl C
177550 = 177550 :CONTROL REG. FOR PC1l
17¢440 TUCS= 172440 $CONTROL STATUS REG. 1
172442 TUMC=  TUCS+2 :TUL6 WORD COUNT REG.
176300 RHCSA= 176300 ; CONTROLLER REG. ! FOR R
176302 RHWCA= RHCSA+2
172040 RSCSA= 172040 ; CONTROLLER REG.! FOR RH

; CONTROLLER REG. | FOR R

RPHCA= RPC
-FUNCTION VRLUE FOR PREPHERALS:
000005 RFREAD= 5 ;READ FUNCTION
004003 RNUM= 4003 REVERSE AND IDENTIFY BL
060017 TMRWND= 60017 :REMIND AND SET 800 BPI
060011 TMFWRD= 60011 :FORWARD RECORD COMMAND
0650003 TMREAD= 60003 *TM11 RERD
000011 DRCLR= 11 :DRIVE CLEAR
000071 RHRERD= 71 ‘RH11 READ COMMAND
000021 RHPRST= 21 ‘RERD IN PRESET
00003! TUSPAC= 31 -SPACE FORMARD COMMAND F
040000 TUTAPE= 40000 :TAPE BIT IN RHII/RHDT R
001300 TUMODE= 1300 800 BPI NORMAL MODE FOR
001000 FCE= 1000 :FRAME COUNT ERROR BIT
: CONSOLE SWITCH REG.
177570 lsu=" 177570

3
~
3
x
3
‘.1?
&
~
g

SEQ 0019
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MAR 1975 MACY1l 27(8573 1-0CT-75 09:30 PAGE 12 SEG 0020
DZBMDF .Pil ERROR POINTER TABLE
457 : sONLY THE LOM BYTE OF CONSOL SWITCH REGISTER IS
:gg : ‘SELECT THE UNIT NUMBER OF THE DEVICE TO BOOT FR
460 : 173000 .=173000
4es
463 , . THIS IS THE STARTING noonsss FOR RH11/RS03/04 D
44 002000 000405 ;173000 H00405 RMRSA: BR ENTRY FOR SELECTING UNI
4eS 002002 0i0703 ;173002 010703 RHRSB: MOV PC R3 :ENTRY TO SELECT UNITS
46b 002004 113737 173004 113737 MOVB  Js(SW,JsRSCSA+10;L0AD UNIT # INS
467 002006 177570 ;123006 177570
468 002010 172050 :173010 172050
469 002012 000401 :1730i2 000401 BR

PC,R3
8RSCSA,RO; SET CONTROL STATUS REG

MOV
472 002020 172040 ;173020 172040
3773 002022 00C0S26 ;173022 000526 BR RHCOMN
475 : :THIS 1S THE AUTO LOAD VECTOR
476 002024 173000 ;173024 173000 .WORD RHRSA
3% 002026 00034G ;173026 003340 JMORD 340
479 : :THIS IS THE STRRTING RDDRESS FOR RK11 CONTROLLE
580 002030 Q00412 ;173030 000412 RKIIA: BR 23 ;ENTRY TO SELECT UNIT O
ygl 002032 0510703 ;173032 010703 RK11B: MOV :ENTRY T0 s&ecr ALL UNI
482 - shvs ERROR RETRY ADDRES
483 002034 113705 ;173034 113705 MOVB hcsu RS;SET POINTER TO PARAMETE

484 002036 177570 ;173036 177570
485 002040 0S270S ;173040 052705 BI
486 002042 000010 ;173042 000010
487 002044 00610S ;173044 006105 IS:
488 002046 103376 ;173046 103376
489 002050 010537 ;173050 010537
430 002052 177412 ;173052 177412
491 002054 000401 ;173054 Q00401
Y92 002056 010703 ;173056 010703 2§:
493 002060 (10702 ;173060 010702 3§:
494 (002062 000546 ;173062 0O00S4S
495 002069 177406 ;173064 %ggg

wn

$10,RS ;SET POSITION BIT

ns -SHIFT UNIT & TO BIT 13-
:KEEP GOING

ns.amaabw ‘MOVE IN TO RKDR REGI

3% ; SKIP NEXT INSTRUCTION
' : SAVE ERROR RETRY ADDRES

OTRERA
RIMC
RFREAD

§§3§§3 283
33
A3

4q7 ;
498 : :THIS 1S THE STRRTING ADDRESS FOR TCl1 (DECTAPE)

433 002070 010703 ;173070 010703 "TCII: MOV PC,R3 :SAVE ERROR RETRY ADDRES
c00 002072 010702 ;173072 010702 MOV PC'R2

501 002074 000570 :173074 000570 BR TRPES

€02 002076 177344 ;173076 177344 JMORD  TCKC

€03 002100 00000S ;173100 00000S "WORD  RFREAD

504 002102 004003 ;173102 00400 JWORD  RNUM

605 002104 100600 ;173104 10000 JMORD 100000 ;DONE MASK

gg; 002106 024000 ;173106 024000 .MORD 24000 ;ERROR MRSK

508 :

§93 :

g TM11 STARTING ADDRESS
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DZBMDF . P11 ERROR POINTER RBLE
511 002110 010703 ;173110 010703 TMIl: MOV P$R3 :SAVE ERROR RETRY ADDRES
512 002112 012737 ;173112 012737 MOV sTHRIND, 98 TMUC-2; RENIND TRPE
513 002114 060017 ;173114 060017
614 002116 172622 ;173116 172622
Sis 002120 010702 :173120 010702 MOV PC.R2
516 002122 000SSS ;173122 0u0SSS BR TRPES
617 002l2N 172524 ;173124 17254 JMORD  TMNC
518 002126 060003 ;173:26 060003 _WORD TMREAD ;TML1 READ COMMAND
519 002130 060011 ;173130 060011 MORD TMFWRD ;TMI] rommo RECORD COM
520 002132 008200 :173132 000200 JWORD 200 ' DONE  MASK
Eﬁé 002134 100000 ;173134 130000 JWORD 100000 ;ERROR MASK
523 : :THIS IS THE STARTING RDDRESS FOR RF1l comnou.e
524 002136 010703 ;17313 010703 RFII:™ MOV a3 ; SAVE_ERROR RETRY ADDRES
526 002150 010702 ;173140 010702 MOV T POINTER TO PARAMETE
526 002142 000516 ;173142 000516 BR onlﬁm G0 TO COMMON SERVICE RO
527 ; {RSSUME (NIT 0
S28 002!44 177ue2 ;173144 177462 JWORD RFWC  ;DEVICE WORD COUNT REGIS
% 002146 00000S ;173146 000005 .MORD RFRERD :RERD COMMAND
531 : :THIS IS THE STARTING nooness FOR RH/TU16/TMO2
632 002150 010703 ;173150 010703 TUlB: MOV PC,R3  ;SAVE ERROR RETRY ADDRES
€33 002152 012700 ;173152 012700 MOV :rf.ncs RO:GET CONTROL STATUS WORD
63y 002154 172490 ;123154 172440
€35 002156 012710 ;173186 012710 TUIGRE: MOV SRHPRST, (RO) ;RENIND TRPE CLEAR E
53 002160 000021 ;173160 000021
€37 002162 012760 ;173162 012760 MOV 8TUMODE, 32(R0);SET 800 B8P NORMA
538 002164 001300 ;173164 001390
€39 002166 032 ;173166 000032
G40 (002170 012760 ;173170 012760 MOV 8-1,6(R0);LORD FRAME COUNT
g4l 002172 | 1173172 177777
S42 002174 J00006 ;173174 000006
E43 002176 012710 :173176 012710 MOV $TUSPAC, (RO) ; SPACE FORMARD
Sy4 002200 000031 ;173200 000031
E4s (02202 105760 ;173202 105760 1S: TSTB  12(R0)
Syt 002204 000012 ;173204 000012
547 002206 100375 ;173206 100375 BPL 18 :KEEP LOOPING
gzg 002210 ;173210 000433 BR RHCOMN
€50 : :THIS IS THE STRRTING noonsss FOR RC1! CONTROLLE
651 oge212 010703 ;173212 010703 RCII: MOV PC, R:
€52 002214 010702 ;173214 010702 MOV PCR:‘ :RSSUME UNIT 0
£63 002216 000470 ;173216 oouqru BR orFE
554 002220 177450 ;173220 177450 . WORD
ggg 002222 (000005 ;173222 000005 . WORD Rfazm
€57 : :THIS IS THE AUTO LOAD VECT(R
558 oce2a¢ 173000 ;173224 173000 JWORD  RHRtA
ggg 002226 000340 ;173226 oooaqo JWORD 340
561 : :THIS IS THE STARTING ADDRESS FOR RH11 DEVICE CO

;NOTE: IF TMO2/TUlE SHOULD BE SELECTED. THE VAL
: IN CONSOL SWITCH REGISTER IS THE POSITIO

-t we W W
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DZBMDF .P1I ERROR FOINTER TRBLE

65 ; THE RHI1 INSTERD yﬂ T8

56 i HE SLAVE UNIT t (s TUl&

567 002230 0OO4TS ;173230 600405 RH1IA: EHTRY TO SE

S e ool lkE ooy els gy g mﬁ%!-.ﬁhé%g

570 00223 177570 ;173236 177570
571 002240 176310 :173240 176310

ECT UNIT O
ECT ALL UNI
UNIT # INS

S72 002o42 000401 ;173242 000401 BR 4]
§73 00244 010703 ;173244 010703 1S: MOV PC,R3
S74 002246 012700 ;173246 012700 ©28: MOV $RACSA, RO

575 002250 176300 ;173250 176300
576 002252 032760 ;173252 032760 RPCOMN: BIT $TUTAPE,26(R0); TRPE UNIT?
S77 002254 040000 :173284 (040000
578 002256 000026 :173256 (000026

679 002260 001336 ;173260 001336 BNE TUIBRE :YES. GO TO TAPE LOGIC
580 00e2e2 012710 ;173262 912710 MOV 8RHPRST, {RO) ;RESET DRIVE

58l 002264 000021 ;173264 000021

582 002266 012760 ;173266 012760 MOV #14000,32(R0);SET 16 BIT FORMAT
583 002270 01400C :173270 014000

€Y (002272 000032 ;173272 000032

68 Q02274 012710 ;173274 012710 MOV 8DRCLR, (RD); CLEAR DRIVE ERROR
E8c 002276 000011 ;173276 000011

c£g? : - (GENERATED IF RSO3/04

S88 002300 005720 ;173300 005720 RHCOMN: TST {RO)+  :MOVE TO WORD COUNT ADDR
€8S 002302 010037 ;173302 010037 MOV RO,382 FRKE CALLING SEQUENCE
€39 002304 000002 ;173304 0COC0R

53] 002306 012737 ;173306 012737 MOV SRHRERD, 384

592 002310 000071 ;173310 000071
593 0023i2 00000 173312 00000M

594 002314 0CSO02 ;173314 005002 CLR R2 ;FOR FLAG AND PQINTER TO
595 002316 000430 ;173316 000430 BR OTHERA

Egg ; .DSRBL LSB

538 : : THIS IS THE STRRTING RDDRESS FOR _RH11/RPO4 DISK

599 002320 000405 ;173320 000405 RHRFA: BR ;ENTRY FOR SELECT UNIT O
BOC 002322 010702 ;173322 010703 RHRPB: MOV PC R3 _ ;ENTRY TO SELECT ALL UNI
601 002324 113737 ;173324 113737 MOVE 3305, J8RPCSA+10;LOAD UNIT & INS

6o 002326 177570 :173326 177570
£93 002330 176710 ;173330 176710

604 002332 000401 1173332 0OCHOI BR 28

605 002334 0:0703 ;173334 010703 1$- MOV  PC,R3

606 00233 012700 ;173336 017705 8. MOV #RPCSA, RO
607 002340 176700 ,i7ds%u 176700

ggg 002342 000743 ;173342 000743 BR RPCOMN
610 : :ENTRY TO BRANCH TO THE PC SELECTED BY CONSOL SW

611 Do23w4 013707 ;173344 013707 CSRGO: MOV JsCSu, PC

gig 002346 177570 ;173346 177570

ele 5 :

616 : 'THIS IS THE STARTING noonsss FOR RP11 CONTROLLE

617 002350 000405 ;173350 000405 RPLIIA: BR -ENTRY 1O SELECT UNIT O
618 002352 010703 :173352 010703 RP11B: MOV PC R3  :ENTRY TO SELECT ALL UNI
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619
620
bel
622
623
ba4
625
626

11

00234
002356
002360
002362
002364
002366
002370
00237¢

£J2374
002376

002400
002402
002404
002406
002410
002412
002414
032416
002420
002422
002424
002426
002430
002432
002434
002436
002440
002442
002444
002446
002450
002452
00245Y

002456
002460
002462
002464
052466
002470
002472
002474
002476
032500
002502
002504

002508

002510
00z25i2

MRCY1l 27(6S7)
ERROR POINTER TRBLE

113705
177570
000305
~00402
vi0703
005005

010702 ;
000403 ;
176716
00000S ;

os00s
010200 :
005720 :
012001 :
012711 :

177000
05130S
010541
032711

180200 ;

000026 ;
001420 ;
0e27el ;
001000 ;
200014 ;

001014
005007 ;

810200
005720
012001

005311
005720 ;

012041 ;
C3101!
001776 ;
00S720
031041
001736 ;
00000s ;

300113

12704
177560

; 173354
: 173356
: 173360
: 173362
: 173364
: 173366

; 173452
: 173484

; 173456
: 173460
: 173462
s 173464
: 173466

LO2

1-0CT-75 09:30 PAGE IS

113705
177570
000305
000402
010703 iS:
005005
010702 3§:
000403
176716
000005

00S00S  OTHERA:

010200 OTHER:

000026
001420
022761
001000
00001M
001014
00500? 1§:

TST

BIS
MOV
BIT

BEQ
BPL
1ST
BNE
BIT

BEG
CMP

BNE
CLR

JCSH, RS
RS :GET UNIT & INTO HIGH BY

IT 0
AT WORD COUNT
(RO)+  ;POINT TO PARAMETER LIST
(RO)+,R1;MOVE WORD COUNT ADDRESS
$-256.%2, (R1);L0AD WORD COUNT

(RO} RS ;COMBINE UNIT # WITH COM
RS, -{R1):L0AD RERD COMMAND
2100200, LR1); CHECK FOR ERROR AND

.Y ;HAIT UNTIL COMPLETE

1S :NO_ERROR
R2 HRS IT CALLED BY MASS B
RGRIN

: RROR
$TUTAPE, és(hl) .15 TU16?

AGAIN  :NO. ERROR
#FCE, 14(#1) ARE ME READ A SHORT

ggﬂIN ;SOHE OTHER ERROR

:THIS IS THE TRPE DEVICE SERVICE ROUTINE

010200 TAPES:
005720
012001
005311
005720
012041
031011
001776
005720
031041
001736
00000S AGAIN:

000113

ST

:GET THE ADDRESS OF THE

R0)+ 'STEP TO LAST COMMAND
0)+,R1:GET THE WORD COUNT ADDR
1 :SET UP TO RDVANCE 1 REC
0)+ :MOVE RO TO FIRST connnn
0)+,-(R1):L0AD COMMAND REG.
g),tnl) . DONE ?
g

A4

R
R
R
s
- NO. KEEP LOOPING
(RO)+ :YES. CHECK FOR ERROR
RQ),-(Ry):ANY ERROR?

THERA ;NO ERROF.- TRY TO READ

(R3) ; ERROR RETURN

:THIS IS THE STARTING ADDRESS FOR PC1l PAPER TAP

012704 KLIL:
177560

MOV

¥KLCS,RY;0BTAIN CONTROL REG.

SEG 0023
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002514

002516
002517
002520
0Jesel
002522
002523

00254
002526
002530

002566
002570
002572
002574
002576
002600
002602
00cE0M
002606
002610
0Cekle
002614
002616

002620
002622
002624
002626
002630
002632
002634
002636
002640

MACY1l

000443 ;173514 000443

MO2

27(657) 1-0CT-75 09:30 PAGE 16
ERROR POINTER TRBLE

BR

:CRSSETTE TAPE DEVéCE COMERNE TABLE

CKDEV  ;AND TRANSFER TO RERDER

e40 ; COMPRRE WORD NOT A COMM

.BYTE 37 : ILBS+RHD+GO

.BYTE IS : SPACE FORMARD BLOCK+GO
BYTE S : READ

.BYTE 24 :READ +I

LBS
.BYTE 2eY s READ+ILBS+END FLAG

: THIS IS THE STQSTING ﬂDDgESS FOR_THE CARSSETTE D

;SELECT UNIT O
S#CSH, Rq SELECT UNITS
EESETX
¥TACS,RO;GET CONTROL REG.
RY, (RO) :SELECT UNIT
#TABLE,R]
#375,R2 ;LOAD TRANSFER COUNTER

(R1)+,R3:LOAD COMPARATOR
ég§é+ ' (RG)Y;LOAD COMMAND

m(m)cmmmcmmuv
Lodr2 -no NAIT
R2 ncnensnr ADDRESS CTR.

LOOP] GET COMMAND
2(RO), (Ré) sront DATA

LOOP2  :GET ANOTHER BYTE
(R0} :ANY ERROR?
RESTRT “YES, RETRY

:CLERR COMPARE ADDRESS
na (R2) :IT MUST BE 240

(R2)

:THIS IS THE STARTING RODRESS FOR THE PC11 CONTR

'BYTE 240 ;173516 240
.BYTE 037 ;173517 037
.BYTE 0I5 ;173520 015
BYTE 005 ;173521 005

.BYTE 024 ;173822 024

BYTE 22y 173523 224
boo4oY ;173524 000404 CBOOTA
113704 ;173526 113704 CBOOTB: MOVB
177570 173630 177570
000304 173632 000304 SWAB
000401 ;173534 000401 BR
005004 ;173536 005004 1§: CLR
012700 ;173540 012700 RESETX: MOV
177500 ;173542 177500
00000S ;173544 000005 RESTRT: RESET
010410 ;173546 010410 MOV
012701 ;173550 012701 MOV
173516 ;173552 173516
012702 ;173554 012702 MOV
000375 ;173556 000375
112103 ;173560 112103 MOVB
112110 ;173562 112110 LOOP1: MOVB
100407 ;173564 100407 BMI
130310 ;173566 130310 LOOP2: BITB
001776 +173570 001776 BEQ
105202 ;173672 105202 INCB
100772 ;173574 100772 BMI
116012 ;173576 116012 MOVB
000002 ;173600 000002

0771 ;173602 000771 8R
005710 ;173604 0CS710 DONE:  TST
100756 ;173606 100756 BMI
005002 ;173610 085002 CLR
120312 ;173612 120312 CMPB
001377 ;123614 001377 BNE
060112 ;173616 000112 ERROR: JMP
012704 ;173620 012704 PCLI: MOV
177550 ;173622 177550
000005 ;173624 000005 CKDEV: RESET
012701 :173e26 012701 MOV
160000 ;173630 160000
012702 173632 012702 MOV
000006 : 173634 000006
012712 ;17363 012712 MOV
000340 ;173640 000340

#PCCS, R

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

SEQ 0024
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72?7
728
729
730
731

002776
002776

MACYLl 27(657)
ERROR POINTER TRBLE

010742
042706
0000
010441
040601

010111 ;
011102 ;
00S2l+ ;
105714 ;
100376 ;

116412 ;
000002 ;
00521l ;
120227 ;
000375 ;
001366 ;

10522¢ ;
000142 ;
000000 ;
000000 ;
00

; 173642
: 123644
: 173646
: 173650
: 173682

1737?2
: 173774

;173??&

NO2

1-0CT-7S 09:30 PRGE 17

010742
012706

000000
000000
000000
000000
000000
000200
000000
0000eco

000000

PC,-(R2);SAVE

MOV PC
MOV 824,5P iLOAD UP STACK POINTER

R4Y,-(R1);LO0K FOR END OF MEMORY

MOV
gés SP,R1  :THEN DROP T0 XX752

R1'(R1) ;AND STORE IN ITSELF

LOOP: MOV (Rl),R2
INC (RY)’  ;START DEVICE
RORMAT: TSTB  (RY)  :WAIT
BPL RDRKAT
MOVB  2(R4), (R2);SAVE THE DATA
INC (R1)
CMPB  R2, 4375
BNE LOOP  ;NO
INCB  (R2)+ :YES
JmP -(R2)
: THIS ARER IS UNUSED
:THIS AREA IS UNUSED
: THIS AREA IS UNUSED
' THIS AREA IS UNUSED
:THIS AREA IS UNUSED
THIS ARER IS UNUSED
:THIS AREA IS UNUSED
*THIS AREA IS UNUSED
'THIS AREA IS UNUSED
:THIS AREA IS UNUSED
:THIS ARER IS UNUSED
THIS AREA IS UNUSED
: THIS AREA IS UNUSED
:THIS AREA IS UNUSED
: THIS ARER IS UNUSED
:THIS AREA IS UNUSED
' THIS RREA IS UNUSED
:THIS ARER 15 UNUSED
:THIS AREA IS UNUSED
:THIS AREA IS UNUSED
: THIS AREA IS UNUSED
:TH 5 ARER IS UNUSED
:THIS AREA IS UNUSED
:THIS AREA IS UNUSED
:THIS ARER IS UNUSED
: THIS AREA IS UNUSED
' THIS AREA IS UNUSED
' THIS ARER IS UNUSED
: THIS AREA IS UNUSED

SEG 0025
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DCBMOF . P11 ERROR POINTER TRBLE
775 003000 ™AP,Y(C:
?7¢ THE FOLLONING 1000 LOCATIONS ARE
777 ‘A REPRODUCTION OF THE ROM PROGRAM
778 :FOR THE 8M873YC. THE FIRST 4OC LOCATIONS
779 ARE AN EXACT COPY OF THE BMB73YA. THE
780 ‘REMAINING 400 LOCATIONS ARE
781 THE DDCMP BOOTSTRAP ROM PROGRAM.
782 ,J 1S HERE FOR COMPARISON T0
783 ;ACTUAL RON_AND FOR REFERENCE.
784 $173003 .=173000 :STARTING ADCRESS FOR BOOTSTRAP
78¢ :T1S LORDER 1S DESIGNED FOR THE RESTART MODULE MB73.
786 ‘1T FUNCTIONALLY REPLACES THE FOLLOWING ROMS:
787 :M792-YQR - PAPER TAPE BOOTSTRAP ron PC11,KL11
| 768 :MRI1-DB BULK STORAGE BOOTSTRAP ROM
769 -M732-YH TRI1 CASSETTE BOOTSTRAP ROM
793 . 00000 AC= %0 -REGISTER DEFINITIONS
791 : 00000! Rl= %!
792 : 0000Ce Re= %2
783 : 000003 R3= X3
7 00000N Ru= x4
798 : 000005 RS= %S
79€ , 000006 SP= X6
757 : 000007 PC= X7
;gg : 177570 SR= 177570 :PROCESSOR SWITCH REGISTER
800 ‘STARTING LOCRTION FOR RF11 DISK
831 003000 010702 173000 0.C7C2 &F1l: mv PC,R2 -SET POINTER TO PRARAMETER LISTS
80 003202 OD0O4EN ;173002 OOCHEY OTHER - TRANSFER TO SERVICE ROUTINE
803 00300M 177462 ;173004 177462 uono {77462  :DEVICE WORD COUNT ADDRESS
ggg : 173006 000OGS 05 :CEVICE RERD INSTRUCTION
856 'THIS 15 THE smmmc LOCATION FOR THE RK!1 CONTROLLER
B0? 003010 010702 ;173010 010702 RK1i: nov ser POINTER TO PARAMETER LIST
808 003Ci2 OCOM60 173012 0004&0 BR OT th : TRANSFER TO SERVICE ROUTINE
809 0030!4 177406 173014 177406 _WORD 177406  :DEVICE WORD COUNT REGISTER
g;iz 003016 00000S ;173016 00000S .MORD S :DEVICE RERD INSTRUCTION
812 ;THIS 1S A SPARE_STARTING LOCATION. IT TRANSFERS TO ADDRESS
813 CONTRINED IN THE SWITCH REGISTER.
814 003020 0:3707 ;173020 0i3707 ? RANSR: MOV 98SR, PC GO TO IMDICATED LOCATION
815 003022 177570 .173022 177570
g{; -NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN CIOCES FOR LINE |
818 STHIS 1S THE '-"ou-:n UP VECTOR REObIRED FOR DEVICE AND
819 003024 173000 173024 173000 POMER: .WORD R + ADDRESS OF FIRST LOCATION IN ROM
35? 003026 000340 ;173026 000340 .WMORD 340 ' PROCESSOR STATUS LEVEL 7
822 ' THIS 1S THE smnnm ADDRESS FOR TC11 (DECTAPE) CONTROLLER.
173030 010792 tciit " Tmov PC,R :SET UP POINTER TO PARRMETER LIST
1173032 000426 BR mpts :AND TRANSFER TO FIRST RQUTINE
P173034 1773494 JWORD 177344  :DEVICE WORD COUNT ADDRESS
+ 173036 004003 WORD 4003 :FIND PREVIOUS BLOCK COMMAND

+ 173040 100C00
: 173042 024000

BO3

.WORD 100000 ;USED RS DONE INDICATOR
.WORD 24C30 ;USED RS ERROR INDICATOR/TEST FLAG
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BR OTHERX
.WORD S

co3

: THEN TRANSFER TO NEXT ROUTINE
:DEVICE RERD COMMAND

THIS IS THE SIQRT LOCRTION FOR TM1l MAGTRPE CONTROLLER

tmii: “"mov PC.R
Tnpés
uoqo 172524
.WORD 50017
.WORD 200
.WORD 100000
BR TRAPESX
.MORD £0011
.MORD 200

.WORD 100000
BR OTHERX
.WORD 60003

;SET POINTER TO PARAMETER LIST
;AND TRANSFER TO FIRST ROUTI

:DEVICE BYTE/RECORD COUNT REGISTER
;DEVICE REWIND COMMAND

:DEVICE DONE FLAG

:DEVICE ERROR FLAG BIT

:THEN TRANSFER TO NEXT SERVICE RIN
DEVICE FORMWARD SPARCE COMMANC

; SAME AS ABOVE

; SAME RS ABOVE
: THEN TRANSFER TO READ/TRANSFER ROUTINE
:DEVICE READ COMMAND

THIS IS THE STRRT LOCATION FOR THE RP11 CONTROLLER

RP11: MOV PC,R2
BR OTHER
JWORD 17£716

-WORD §

SET POINTER 7O PARAMETER LIST
; TRANSFER TO TRANSFER ROUTINE
:DEVICE WORD COUNT REGISTER
;DEVICE RERD COMMAND

THIS IS THE TQPE DEVICE SERVICE ROUTINE.

tapts:
TRPESX:

MOV P

TST (R01+
RESET

TST (RO)+
MOV 2(R2),R1

DEC 9Kl

g?¥ (Qg)séztﬂl)
BEQ Tnphnr

TST (RO)+

BIT (RO)+,-(R1)
BNE ERROR’
RETURN: JMP QRO

TRPHAT:

;GET RDORESS OF PQRQHETER LIST
:SKIP THO WORDS FIRST TIME

iRESET ALL DEVICES

:SKIP OVER BRANCH INSTRUCTION

s THEN GET DEVICE WORD/EYTE COUNT ADDRES

;AND SET TQ -

;AND THEN ISSUE COMMAND TO DEVICE
;WAIT FOR DEVICE COMPLETION

;BY HANGING IN LOOP

:AND THEN SKIP DONE FLAG

: THEN TEST FOR ERROR

: THERE 15 ONE

;AND TRANSFER TO FOLLOWING INSTRUCTION

{THIS 1S THE STQRTING RDDRESS FOR RC11 DISK CONTROLLERS

RCil: ~mov PC
BR orth
.HORD 177450

DS

;SET UP POINTER TO PARAMETER LIST
: TRANSFER T0 SERVICE RTN

:DEVICE WORD COUNT REGISTER
;DEVICE READ INSTRUCTION

THIS ROUTINE PERFORMS THE ACTURL TRANSFER TO MEMORY OF DRTR

OTHER: nov R2,R
(R0)+

OTHERX: TST (RO)+
RESET
MOV 2(R2) Rl

MOV $-1000,8k!

;SET POINTER TO LIST IN RO

;SKIP TWO WORDS FIRST TIME.

:5KIP PAST BR INSTRUCTION

sREST THE WORLD

;OBTAIN DEVICE WORD COUNT ADDRESS

s THEN OBTRIN LARGE WORD COUNT

SEG 0027
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ERROR POINTER TRBLE

011041 ;173174 011041
106711 ;173176 105711
100376 ;173200 100376
005711

1
100441 ;1
00s00? ;173206 005007

012704 ;173210 012704
177560 173212 177560
000940 1173214 00OYMO
017640 ;173216 240
:173217 03?7
002415 173220 0I5
1173221 g0s
112024 .173223 oaq
173223
-NOTE 773024 AND ?73324
173000 173224 1737900
0CO340 ;173226 000340
00S00M ;173230 0OSOOM
012700 173232 012700
177500 177500
000035 173235 000005
010410 ;173240 0104IC
012701 173242 012701

173310 000112

MOV 3RO, ~(RI)
OTHHAT: TSTB oR|

BPL OTHMAT

15T 9!

BMI ERROR

CLR PC

D03

;AND PUT COMMAND TO DEVICE
;WAIT FOR DONE FLAG

sBY HANGING IN LOOP
: THEN TEST FOR ERROR
:GOT PROB

-EMS
;AND TRANSFER TO ZERO

: THIS IS THE STARTING ADDRESS FOR THE PC1l PAPER TAPE CONTROLLER

KL11: MOV 177560, RY

BR CKOtV

; OBTRIN DEVICE ADORESS
;AND TRANSFER TO READER SERVICE ROUTINE

THIS IS THE CRSSETTE DEVICE COHHRHD TABLE
TE 24C ; COMPRRE

taB .BY
.BYTE 37
.BYTE IS
"BYTE §
BYTE 24

WORD NOT Q COMMAND
; ILBS+RED+GO
:SPACE FORWARD BLOCK+GO
: RERD+GO
s RERD+ILBS
RERD+ILBS+END FLAG

.BYTE 2ed
RRE DEPENDENT ON OFFSET iN DIODES FOR LINE !
-THIS IS AN ADDITIONAL POMER VECTOR ADDRESS REQUIRED BY DEVICE

POMER2: .MORD RF11

-WORD 340

; RDORESS OF BEGINNING OF BOOTSTR
:PRIORITY LEVEL 7

THIS IS THE STRRTING QODRESS FOR THE CARSSETTE DEVICE 20

¢BOOT:  CLR
RESTX: MOV c177soo RO

RESTRT: RESET
MOV R4, 3RO
MOV $TABLE,R1

LOOP1: MOVB (R1)+ 3RO
DONE
LOOP2: BITB

CONE:  TST

ERROR: JMP @R2

LORD DEVICE NUMBER O I
:GET DEVICE RDDTESS

; ISSUE RESET INSTRUCTION
;LOAD DEVICE WITH UNIT NUMBER
sGET FUNNY TRBLE OF INSTRUCTIONS

;AND LORD UP TRANSFER COUNTER

;THE LOAD UP COMPARATOR
:LOAD DEVICE REGISTER WITH COMMAND

HRS CO?HQND COMPLETED

THEN INCREMENT QDDRESS CTR
‘IF NEGRTIVE, GET COMMAND
:AND STORE DATA AMAY

:GO GET ANOTHER BYTE
nrw DEVICE ERRORS
RETRY
CLEAR COMPARE RDDRESS AND TRANSFER ADDRESS
xr MUST BE auo
THERE WAS AN ERROR
NoﬁnnL CASSETTE AND ERROR FOR BULK STORAGE

éTHIS IS THE STARTING LOCRTION FOR THE PCl! CONTROLLER

SEQ 0028
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937 003312 012704 173312 012704 PCl1: MOV #177550,8% ;LORD DEVICE RDDRESS
938 003314 17755] ;173314 177550

939 093316 000035 173316 00000S CKDEV: RESET ;KILL ALL DEVICE ACTION
840 003320 012701 173320 012701 MOV ¥160000,R! ;THEN SET UP MEMORY TEST LIMITS

&41 QC3322 169030 173322 160000

Q42 003324 012702 ;173324 012702 MOV 86, R2 ;nm SET UP POINTER TO TIMEOUT LOCATION
943 053326 000006 173396 000006

qy§ 003339 Ci27le 173330 0le7ie MOV 8340, 3R2 AND SET UP VECTOR TO RETURN TO NEXT
g4ys (003332 0003M0 ;173332 000340

94& 003334 010742 ;17333% 010742 MOV PC,-(R2) :SAVE THE PC

947 00333¢ 0i2706 ;17333¢ 012706 MOV #24,SP ‘AND LORD UP STACK POINTER

948 003340 00COS4 ;173340 00CC2H

943 003ME OIO441 ;173342 010441 MOV RY4,-(Rl) -AND LOOK FOR END OF MEMORY

950 (003344 04060l ;173344 040601 BIC SP,Rl ' THEN DROP TO XX7752

951 00336 010111 ;173346 010!!1 MOV Rl &Rl :AND STORE IN ITSELF

9€2 00330 011132 173350 011102 LOOP: MOV aRl,R2 * THEN LOAD ADDRESS FOR DATR INSERTION
953 003352 00S214 ;173352 00S2IM INCG JRY AND START DEVICE

954 0033SN 105714 ;173354 10671 RORMAT: TSTB @R THEN MAIT FOR CRARACTER AVAILABLE
95t 0033Ce 100376 ;173356 10037% BPL RDRMAT ‘HANGING THERE IF NECCESSARY

oSk 0C3ED 116412 ;173360 1]E4ie MOVB 2(R4),3R2 :STORE AMAY DATA BYTE

9c7 (0332 000002 ;173362 000002

658 0033E4 00S2l! 173364 00521l INC 3R]

959 (03366 120227 ;173366 120227 CMPB R2,8375  ;HAS BRANCH OFFSET BEEN STORED

950 003370 030375 173370 000375

g6l 003372 0C1366 ;173372 001366 BNE LOOP

962 003374 105222 ;173374 105222 INCE (R2)+ :YES, ALL DONE

% 003376 000142 173376 000142 IMP -(R2) : THEN TRANSFER TO RTN

965 - THE FOLLOMING 400 LOCARTIONS ARE

966 :A REPROCUCTION OF THE DOCMP BOOT-

%7 ‘STRAP RKOM. IT IS HERE FOR COM-

968 :PARISON TO THE ACTUAL ROM AND

3;3 :FOR REFERENCE.

% . COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., MAYNARD,MASS. 01754
973 : THIS SOFTHARE 1S FURNISHED TO PURCHRSER UNDER A

974 : LICENSE FOR USE ON R SINGLE COMPUTER SYSTEM AND

975 : CAN BE COPIED (MITH INCLUSION OF DEC®

976 : COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM

977 : EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING

% ; BY DEC.

880 : THE INFORMATION IN THIS DOCUMENT IS SUBJECT 10

981 : CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
% : AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION.
q8Y . DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR

98¢ . RELIRBILITY OF ITS SOFTWARE ON EQUIPMENT WMICH

ggf; : 1S NOT SUPPLIED BY DEC.

389 ; VERSION 01

989 :

STURRT WECKER 0ls22/7S

£
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ERROR POINTER TRBLE

000000

CO WP OO GY G GO WE VP BB WS WS BS WL GO ST G L CE WS S W B WE DS RI BRI B 4P B NS A B RO B GG WS

We WO WE WS W VI WEe ME GE 0O

ﬁo:xo

DIGITAL EQUIPMENT CORPORARTION
COMPUTER NETWORK FACILITIES
DOMN-LINE LORDING PROGRARM

THIS PROGRAM LORDS COMPUTER MEMORY FROM DATA SENT OVER

A DATA COMMUNICATIONS LIMK. IT SENDS AND RECEIVES

MESSAGES IN DOCMP BOOT ronnm ’HE PRIMARY BOOT ONLY
LOADS A SINGLE BLOCK, THE SECONDARY BOOT, MWHICH

THEN REQUESTS AND Lohos THE ossxnzo PRochnn

CURRENT VERSION DOCMP: 3.0 - MRY 7,1974

THE BOOTSTRAP MESSRGES ARE OF THE FORM:
SYN,SYN,OLE,CNT,F,S, FILL ,FILL,ADDR,CRCL,DATA, CRC2
ALL ITEMS RRE B-BITS LONG UNLESS OTHERWISE SPECIFIED

SYN-THE SYNC CHARACTER-SYNC-226,QSYNC-377
DLE-THE BOOT HEADER CHARACTER-OLTAL 220

CNT-THE 14-BIT COUNT FIELD-LENGTH OF DATA FIELD
F-THE FINAL BIT-LINK CONTROL

G-THE SELECT BIT-LIMK CONTROL

FILL-A FILL CHARARCTER-OCTAL 000

ADOR-THE STATION RDDR-FOR PT. 1O PT.=!

CRC1-THE 16-BIT CRC-16 COMPUTED ON DLE THROUGH ADDR
DATA-THE BOOT onvn RS FOLLOKWS:

CODE, !
ONLY THE rououmc CODES ARE USED BY THE

PRIMARY BOOT

CODE=10 REQUEST SECONDARY PROGRAM

INFO=DEVICE TYPE,STATION ADDRESS

DEVICE TYPE- op-o Du=2,0L=4,00=6

STATION RDORESS=!

CODE=0 pnocann LORD WITH rqgn§rsn ADDRESS

INFO=BLKNO, BLK LDRDCR, IMAGE DATR, TRANS ADDR

BLKNO=0

BLOCK LDRDOR=6

TRANS ADDR=6

HEADER COUNT » OR = 1O 10.

ADDRESSES ARE 4 BYES-32 BITS-LOW BIT FIRST

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

OPTION SWITCHES:
DEVICE-DP11,DUL1,DLLL
CRC-KG11,SCRC

REGISTER DEFINITIONS
;BLOCK LORD ACDR

SEG 0039
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DZBMOF.P11 ERROR POINTER TABLE
1045 ; 000001 R1=%] :DEVICE CSR QDDRESS
1046 : 000002 R2=x2 :CRC CALC TEMP
1047 : 000ND3 R3=%3 : GOF TWARE CRC
1048 : 000004 R9=%H4 ' BLOCK CHAR COUNT
1049 : 000005 RS5=%S :CRC CALC TEMP
1050 : 000006 SP=4b : STRCK ACDR
fggé ; G00007 PC=%7 :LOCATION COUNTER
igga : LITERALS
1058 R 000001 &STADR=1 -STRTION ADDR
1056 ; 177570 $SWR=177570 :SNITCH REGISTER RDOR
1057 ; 000226 $SYN=226 :SYNC CHARACTER
1058 : 000220 $DLE=220 +DDCMP DLE CHARACTER
iggg : 000400 $STRIP=400
1061 : THE STRCK IS USED RS FOLLOWS:
1082 ; STACK-2:FOR JSR TO GET ROUTINE
igga ; STACK-4: TEMP FOR CRC CALCULATION
iggg : START OF BOOT PROGRAM
1087 : STARTL-DEVICE UNIT O-NORMAL CONFIGURATION
1068 : START2- uss SHITCH REG RS DEVICE DISPLACEMENT
1069 : 1.E. #0-0,%I-10,82-20
107C ;
1071 173430 . =173400
1072 003400 012700 173400 012700 STARTL: MOV (PC)+,RO sNON ZERO VALUE TO RO
1073 003402 00SCGO ;173402 00S000 START2: CLR RO :CLERR RO
1074 003404 00000S 173404 00000S RESET RESET SYS,MEM MGT, ETC...
1076 00340e 012706 173406 012706 MOV 817776, 5P :STACK AT 4K-2
18;9 003410 017776 173410 017776
}8;% : FIND THE DU-11 IN THE FLORTING ADDRESS SPACE
1080 003412 010702 ,173412 010702 MOV PC,R2 : CURRENT PC
1081 00MIN 062702 173414 062702 ADD $0EVTRB-. ,R2  DEVICE TABLE ADDR
1082 0034i6 000360 ;173416 000360
1083 003420 012703 173420 012703 MOV 16,R3 . TRAP PS RDOR
1084 003w22 060006 173422 00CO0E
1085 003424 0CS0I3 173424 00S013 CLR (R3) :CLEAR NEW PS
1086 003426 010243 ;173426 010243 MOV R2, - (R3) + TABLE RODR TO LOC 4
1087 003430 160313 173430 160313 SUg R3, (R3) :SUB TO TRAP RTN
1088 003432 (005303 ;173432 005303 DEC R3’ :LEAVE CNT 3 FOR LOOP
1083 003434 012701 ;173434 012701 MOV $160010,R!1 :START SERRCH ADDR
1030 003436 160010 173436 (60010
1091 003440 00S71! 173440 00S711 GCEVLOP: TST (R1) . 1S DEVICE THERE
1092 003442 111204 173442 111204 MOVB  (R2),RH4 :DEVICE INCREMENT TO R3
1033 003444 O0BO4C! 173444 060401 ADD R4, R] ' UPDATE TO NEXT DEVICE
1094 003446 00201 ;173446 0CS20) INC Rl : INCREMENT MODULO
1095 003450 040401 ;173450 040401 BIC RY,R1 :CLEAR EXCESS
1096 00346z 005703 ;173452 005703 TST R3’ ' TEST FOR DONE
1097 003wB4 001371 ;173454 001371 BNE DEVLOP :NOT YET
1098 003+56 005700 173456 005700 ST RO ' TEST SWITCH REG USE




HO3

MAR 1975 MACY]l 27(657) 1-0CT-75 (09:30 PAGE 24 SEG 0032
DZBMDF P11 ERROR POINTER TABLE
1099 003460 001002 ;173460 001092 BNE SNDREQ :NO SKITCH REG
1100 003462 063701 173462 063701 RDD JLSSHR, R1 'ADD SHR VALUE
{%85 003464 177570 :173464 177570
1103 ; SET UP DEVICE FOR OUTPUT
1104 :
1105 + 173466 SNDREQ:
1106 003466 012711 173466 012711 MOV 85, (R1) :DATA TERM RDY AND REG TO SEND
1107 093470 900006 ;173470 0000CE
1108 003472 012761 173472 012761 MOV 836000+8SYN, 2(R1) ;SET SYNC REGISTER
1109 003474 036226 173474 036226
1110 003476 000002 173476 00COC2
1111 00300 032711 173500 032711 L3: BIT 20000, (R1) ;TEST CLEAR TO SEND
1112 003502 025000 173502 020000
1113 003504 001775 173504 001775 BEQ L3 :NOT YET
1114 003506 Oe2l2l 17350 022121 CHP (R1)+. (R1)+ :MOVE PTR TO XMIT TSR
1115 003510 0S271! 173510 052711 BIS 220, (R1) TURN SEND ON
ifi? 003512 000020 ;173512 000020
{{ig : SEND SECONDARY PGM REQUEST MESSAGE
1120 003514 010700 ;173514 010700 MOV PC,RO : CURRENT PC
1121 003Fi6 062700 ;173516 062700 ADD sROMSG-. ,RG :REQUEST MSG ADDR
1122 003520 000230 ;173520 000230
1123 003S22 012704 173592 012704 MOV $ROMGGE -RGMSG, RY ; COUNT
1124 003524 000026 ;173524 000026
1126 00326 112061 ;173526 112061 L4: MOVE  (RO)+,2(R1) :CHAR TO XMIT REGISTER
1196 003530 000002 ;173630 000002
1127 o033 105711 173632 105711 LS: TSTB  (R1) :DONE YET ?
1128 003534 100376 173534 100376 BPL LS ' NO
1129 003636 00S304 ;173536 0OS3I04 DEC RY ' DECREMENT COUNT
1130 003540 001372 :173540 001372 BNE LY ' ONCE MORE
1131 00342 02711 ;173542 042711 BIC 820, (R1) :DROP SEND
113 003C44 0730020 ;173544 000022
%§33 003546 024141 ;173546 024141 CHP ~(R1),-(R1) :RESET PTR TO RCYV CSR
1135 : GET SECONDARY PROGRAM
113 :
1137 + 173550 SETPGM:
1138 003550 042711 173550 O4271l BIC £20, (R1) :CLEAR SEARCH SYNC
1133 0C3€S2 000020 173552 000020
1140 003584 012711 ;173554 012711 MOV 422, (R1) :SET FOR CLEAR AND STRIP SYNC
1141 003ZEe 00C422 173556 000422
iizg 00357 005003 173560 005003 CLR Rd :CLEAR CRC VALUE
i%:; : GET MESSAGE HEADER AND CHECK IT
1146 003%62 012700 ;173562 012700 MOV %1,R0 :LORD HDR AT LOC. |
1147 0C3%e4 00CO01 173564 00000!
1148 003566 012704 173566 012704 MOY %8. ,RY :BLOCK COUNT
1149 003570 0Q00I0 173570 0000I0
1160 003572 004767 173572 004767 JSR PC,GET :GET MEADER
1151 003574 000060 173574 0OOCHO
1182 003576 005703 ;{73576 005703 ST R3 : CHECK HEADER CRC
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ERROR POINTER TARBLE

001363
123727
000026

012705
002010
112002
000241
006003

103003
006002
103003
000410
006002
133006
012746

: 173670 000002

120001 POLY=120001

;173672 012705
:173674 000010
:173676 112002
;173700
;173702 006003
: 173704 103003
: 173706 006002
:173710 103003
:173712 000410
:173714 006002 L10:
1173715 103006
:173720 012746 L1l:

000241 CRCLOP:

103

1-0CT-75 09:30 PAGE 25

: 173600 001363 BNE GETPGM N0 GOOD

:173602 123727 CMPB  a#b, $SSTROR :CHECK FOR MY RDOR
1173604 000006

: 173606 000001

1173610 001357 BNE GETPGM :NOT MINE

1 exa 5‘3727 CMPB  Jtl,880LE : 1S THIS A DLE MSG
173&15 000220

+173620 001322 BNE SNDREQ :NO, RSK FOR ONE

: GET DATA BLOCK

+173622 013704 MOV 82, RY :DATA FIELD LENGTH
1173624 000002

1173606 042704 BIC #140000, R4 :MASK OFF S,F BITS
:173630 146000

-173632 122424 cnpa (R4)+, (R4) + :ADD 2 FOR CRC
1173634 005000 CLR RO :LOAD INTO LOCATION O
- 173636 004767 ISR PC,GETL 'GET DATA BLOCK

+ 173640 GO00IM

- 173642 005703 ST R3 s CHECK DATA FIELD CRC
+ 173644 001310 BNE SNDREQ ‘N0 GOOD

: 173646 105713 TSTB  (R3) t CHECK CODE IN LOC O
+ 173650 001306 BNE SNDREQ 'NOT PROGRAM LOAD
:173652 000137 IMP 316 : TRANSFER TO SECONDARY PGM
1173654 000006

: GET & BLOCK AND COMPUTE CRC

: 173656 8ET:
+ 173656 GETL:
: 173686 105711 TSTB  (R1) ;18 DEVICE DONE YET
: 173660 100376 BPL GET -NOT YET
173662 042711 BIC $$STRIP, (R1) :NO STRIP SYNC
+ 173664 000400

1173666 116110 MOVE  2(R1),(RD) sSTORE IT

CRC CALCULATION ROUTINE
:CRC-15 POLYNOMIAL

MOV 8. ,RS ;BYTE LENGTH

MOVB (RO)+,R2 ; CHARRCTER TO RDD TO CRC
cLC s CLERR CRRRY

ROR R3 ;SHIFT_OLD PRRTIAL
BCC L10 ; IF_CLEAR CHECK CHAR
ROR R2 :SHIFT CHARACTER

8CC L1 ;XOR POLY

BR Li2 'NEXT BIT

ROR Re sSHIFT CHRRQCTER

BCC Li2 :NEXT BIT

MoV sPOLY, -(SP) tPOLY TO STACK

SEQ 0033
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0C3722
033724

003766

033770
003772

003775
003778
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ERROR POINTER TARBLE

120001
040316
042703
120001
052603

12c243
000002

007407

END.YC:

003407

;173722 120001
;173724 040316
,173? 5 042703
;173730 120001
: 173732 052603
+ 173734 005305
+ 173736 001360
173740 DOS304

; 173742 001345
+ 173744 000207

;173746 113226
:173750 113226
: 173752 902220
: 173754 0003000
: 173756 000400
: 173760 050055
:173762 001010

.173764 000001

173766 030242

;173770 122243
: 173772 000902

; 173774
17377H 007407

; 173776 003407

74000
: 173400

Lig:

RGMSG:

.
’
.
»
.

NODEV:

&OHSGE:
DEVTRB:

END:

eelee

m
oMo OO0

)
I
81
D
BNE
OE

BNE
RTS

JO3

1-0CT-75 09:30 PAGE 26

R3, (SP) :NOT PARTIAL AND POLY
sPOLY .R3 :NOT POLY AND PARTIAL
égp)+,n3 :POLY XOR PARTIAL

;DECREMENT BIT COUNT
:ONCE_MORE

CRCLOP
RY :DECREMENT COUNT
GET } ONCE MORE

PC ' RETURN

SECONDARY PROGRAM REQEST MSG

.BYTE
.BYTE

.BYTE
.BYTE
.BYTE

_BYTE

$SYN, SSYN, §SYN, SSYN
§0LE,4,0,0,0,!

5,120

10 ;REQ SEC PGM CODE

2 :DEVICE CODE

BSTRDR g}RTLON RDOR
:FOR STADR=]

NOTE: NODEV hno DEVTAB MUST BE IN THIS ORDER
D0 NOT SEPARATE THEM

.EVEN
C1PE
RTI

.BYTE
.BYTE

.BYTE
.BYTE

.END

(R2)+,-(R3) : INC PTR-DEC CNT
IRETURN FROM TRAP

:E?DIQF MSG-USE JUNK RS PARDS

7 :0J-11
17 ‘OH-11
7 :DQ-11
7 tOU-11

START!

SEG 0034
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D<BMDF.PLL ERROR POINTER TABLE
1246 004000 MAP.YD:
1847 ; THE FOLLOMING IS A REPRODUCTION
1248 :OF THE ROM PROGRAM FOR BMB873YD.
1249 :1T_15 HERE FOR COMPARISON TO THE
ISSO QCT;QL ROM AND FOR R FERENCE
125! (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 18-DEC-74 11:53 PAGE !
igég :BMB73- YD P11
1254 ; THIS CODE IS TO BE BLASTED INTO PROMS ON THE BM873-YD BOARD.
1255 X WRITTEN BY DAVID M. ROSENBERG OCTOBER 1974
{gg? sREGISTER DEFINITIONS
1258 ; 000000 RO=X%0 ; GENERARL PURPOSE REGISTER O
1259 ; 00000! RJl=%l :GENERAL PURPOSE REGISTER 1
1260 ; 000002 Re=%2 : GENERAL PURPOSE REGISTER B
126l ; 000003 R3=x%3 :GENERAL PURPOSE REGISTER 3
(Y ; 000004 R4=X4 GENERQL PURPOSE REGISTER M
1263 ; 00000S R5=xS :GENERAL PURPOSE REGISTER 5
1264 : 000006 SP=%% 1 STACK POINTER (REGISTEK Rb)
%ggg ; 000007 PC=%7 : PROGRAM COUNTER (REGISTER R7)
1867
iggg ; SYMBOL DEFINITIONS
1270 ; 177776 PS=177776 ; PROCESSOR STATUS REGISTER
1271 ; 177570 SWR=177570 :FRONT PANEL gHITCH REGISTER
1272 ; 000000 PRC=C¥40 :PRIORITY LEV
1273 ; 000040 PR1=1%40 ;PRIORITY LEVEL 1l
1e74 ; 000100 PRZ=2¥40 :PRIORITY LEVEL 2
1275 ; 000140 PR3=3#40 ;PRIORITY LEVEL 3
1276 ; 000200 PRY=4#40 sPRIORITY LEVEL Y
1277 ; 000240 PRS=5240 ; PRIORITY LEVEL S
1278 ; 000300 PRE=E¥40 ;PRIORITY LEVEL &
1279 ; 000340 PR7=7%40 ;PRIORITY LEVEL 7
1280 ; 00000! BI70=000001
1281 ; 000002 BIT1=000002
1e8e ; 0000C4 BIT2=000004
1283 ; 000010 BIT3=000010
1284 ; 000020 BIT4=000C20
1285 ; 000040 BITS=000040
1286 ; €00i100 BIT6=000100
1287 ; 000200 BIT7=0C0200
1288 ; 000400 B8178=000400
1289 : 00100C BIT79=001000
1290 ; 002000 B81710=002000
129 ; Q04000 B1T11=004000
1292 ; 010000 BIT12=010000
1293 ; 020000 BIT13=020020
1294 ; 040000 BIT14=040000
189S ; 100000 BIT15=100000
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DZBMOF.P11 ERROR POINTER TABLE

1297 :BM873-YD - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)  MACYll 27(657) 18-DEC-74 11:59 PAGE 3

iggg ;BM873-YC.PL1  BUTTON 81 - BOOTSTRRP USING THE POP-11 SWITCH REGISTER

1300

1301 ; 173000 ROMORG = 173000 :SET_ROM ORIGIN TQ 773000

iggg ; 173000 . =ROMORG ;BMB73-YD OCCUPIES 773000-773777

1304 004000 033727 ;173000 033727 BUTONL: BIY S#SHR, 4BITO ;IS RIGHTMOST BIT ON?

1305 0324002 177S70 ;i73002 177570
1306 0Q40C4 000001 ;173004 000001
1307 004006 001010 ;173006 001010 BNE LOWBIT ; IF THE BIT IS ON, BRANCH

1308 004010 013707 :173010 013707 MOV S¥SKR, PC :JUMP TO THE RDORESS IN THE SWITCH REGISTER
1303 004912 177570 ;173012 177570

igi? -WITHOUT HAVING TOUCHED ANY OF RO - Rb
1312 004014 111704 ;173014 111704 BUTON3: MOVE  (PC),R4 :R4Y = 1 INDICATES THAT BUTTON #3 WAS PRESSED
1313 004016 0CS00L ;173016 00S00! CLR Rl SET UNIT NUMBER TO ZERO

1314 004020 005005 ;173020 005005 CLR RS +CLEAR “LOGICAL SWITCH REGISTER™

igig 004022 000424 :173022 000424 BR 7CB00T :D0 A DEFAULT BOOT STRAP FROM GECTAPE

1317 004024 173000 ;173024 173000 _MORD  ROMORG, PR?

igig 004026 000240 ;173026 000340

1320 004030 013701 ;173030 013701 LOMBIT: MOV J1SWR, R :R1 IS A COPY OF THE SWITCH REGISTER

1321 004032 177570 :173032 177570

1322 004034 106301 :173034 106301 ASLB Rl LEFT-ALIGN SPEED FIELD IN RIGHT BYTE

1323 004036 12270 ;173036 122701 CMPB  #16#20,R! :1S THE SPEED 16 OR 177

1324 004040 0066340 ;173040 000340

1325 004042 101404 ;173042 101404 BLOS  UNITNO . 1F SPEED IS 16 OR 17, BRANCH

1326 004044 122701 173044 122701 CMPE  $3#20,Rl ;1S THE SPEED O, 1, OR 27

1327 004046 000060 ;173046 000060

1328 004050 1C1001 :173050 101001 BHI UNITNO :IF THE SPEED IS O, 1, OR 2, BRANCH

1329 004052 005001 173052 005001 CLR Rl :SPEED WAS 3-15; SET (ONIT NUMBER = O

%3339 004054 000301 -173054 000301 UNITNO: SWAB Rl :MOVE UNIT NUMBER TO BITS Q-2

1332 . IT 1S POSSIBLE TO MANUALLY SET THE DESIRED BOOTSTRAP UNIT NUMBER
1333 : INTO THE RIGHTMOST THREE BITS OF R1, SET THE FDP-11 FRONT PANEL
iggg : SWITCH REGISTER, AND THEN JUMP INTO' THE ROM CODE AT THIS POINT.
1336 004056 042701 ;173056 042701 BIC $1C7, Rl - ISOLATE UNIT NUMBER IN Rl

1337 Q04060 177770 173060 177770

1338 004062 013705 :173062 013705 MOV J45SKR, RS RS IS NOW THE “LOGICAL SWITCH REGISTER"
1339 004064 177570 ;173064 177570

1340 004066 D0SO0M 173066 005004 CLR RY :RY = 0 INDICATES THAT BUTTON #] WAS PRESSED
1341 004070 105705 :173070 195705 TSTB RS 'SHOULD WE BOOT FROM CECTAPE OR RHI1/RP03?
1342 004072 100507 ;173072 100507 BMI RPBOOT +1F BIT 7 WAS ONE, BRANCH OFF TO THE RML1/RPOY4

1343 :OTHERWISE, FALL THROUGH TQ THE DECTAPE
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CZBMOF.P

1344
1348
1346
1347
1348
1349
1350
135}
1352
1353
1354
1355
1356
1357
1358
1359

il

004374
004076
004100
004102
Q04104
004106
0g4110
go4l1e
CO411l4
00411€
004120
004122
004l
004126
004130
004132
004134
004136
004140
004142
D04 144
004146
004150
004152
004154
004156
004160
004162
004164
00416E
004170
004172

MACY1l 27(&57)

:BM873-YD
;BM873-YD. P!

177344
00000)
000002
003004
000014
004000

; 000400
] 000600

; 070000
; 000001

; 000024

01270L ;173074
00000S 173076
012702 3173100
177400 ;173102
012703 1?3IUH
004003 : : 173106
066301 ;173110
050103 :173112
0S0) %0 173114
012731 173116
177344 173120
012706 173122
000024 ;
00s70s
100404 ;
005306 ;
100002 ;
0C0030
000770 ;
0000o0s ;
010341 ;
00S711 ;
100376 ;
005721 ;173152
00S76! ;
177774 ;
100362 ;
010211 ;
010041 ;
105711
100376 ;
00s7el ;

1-0CT-75 09:30 PAGE 29
ERROR POINTER TRBLE

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

MO3

SEQ 0037

MRCY1l 27(857) 18-DEC-74 11:59 PAGE Y

DECTAPE BOOTSTRAP AND OUMP ROUTINES

TCHC
1CGO
TCRNUM

TCBRODC
TCBEND

TCOWDC
TCOEND

TCRTRY

012700
000005
012702
177400
012703

050100
012701
177394
012706
630024
605705
100404
005306
100002
000000
000770
00C005
010341
005711
100376
005721
605761
177774
100362
010211
010041
106711
100376
005721

= 177344 :TC11 DECTAPE WORD COUNT REGISTER
= 1 1711 “60” BIT
= 12 :TC11 “READ BLOCK NUMBER" FUNCTION
= 282 ;TC11 “READ DATA® FUNCTION
= E#2 sTC11 “WRITE DATA™ FUNCTION
= 4000 :MOVE DECTRPE IN REVERSE DIRECTION
BOOTSTRAP (FROM DECTAPE) PARAMETERS
= {n2se :WORD COUNT FOR THE SECONDARY BOOTSTRAP
= 0 'WHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK)
DUMP (TO DECTRPE) PRARAMETERS
= %oaae 72 :WORD COUNT FOR THE CORE DUMP TO DECTAPE
= :WHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK)
. GENERAL (BOOTSTRAP AND DUMP) CECTAPE PARAMETER
= {pe0 sNUMBER OF RETRIES IN CASE OF ERROR
TCBOOT: MOV $CTCBEND#TCREV)> ' TCREAD! TCGO,RO ;SET UP DATA-TRANSFER COMMAND
MOV #-TCBMDC, R2 :SET WORD COUNT TO 256 (512 BYTES)
MOV $¢<1-TCBEND) #TCREV> ! TCRNUM! TCGO, R3 :SET UP POSITION COMMAND
SWAB Rl :BRING UNIT NUMBER INTO THE LEFT BYTE
BIS RI,R3 tPUT UNIT NUMBER INTO POSITIONING COMMAND
BIS R1'RO 'PUT UNIT NUMBER INTO DATA~TRANSFER COMMAND
TCSTRT: MOV sTCKC,R1 :R1 NOM POINTS TO TCI1 WORD COUNT REGISTER
TCLOOP: MOV $TCRTRY, SP - INITIALIZE RETRY COUNT IN SP
TCRGIN: TST RS - TEST "INDEFINITE RETRY" BIT
BMI TCRSET ‘BRANCH IF “INDEFINITE RETRY” IS ENABLED
DEC SP : DECREMENT RETRY COUNT
BPL TCRSET :BRANCH IF RETRY COUNT NOT EXHAUSTED
TCHALT: HALT 'RETRY COUNT IS EXHAUSTED FOR CECTAPE OPERATION
BR TCLOOP :HE PRESSED "CONTINUE™, SO TRY AGAIN
TCRSET: RESET :STOP ANYTHING IN PROGRESS, FOR NEXT TRY
MOV R3,-(R1) ' INITIATE DECTRPE PGSIONING OPERATION
TCWAIT: TST (RD) : TEST FOR AN "ERROR"
BPL TCHAIT :LOOP UNTIL AN “ERROR“ IS DETECTED
ST (R])+ 'MAKE R1 POINT TO THE WORD COUNT REGISTER
ST -4(R1) : IS THE ERROR “ENDZONE"?
BPL TCBGIN +1F NOT, BRANCH BACK TO TRY AGARIN
MOV R2, (R1) 'SET UP'WORD COUNT FOR DATA-TRANSFER
MOV RO’ -(R1) :INITIATE THE DATA-TRANSFER OPERATION
TCOONE: 1STB  (R]) : TEST FOR “DONE™
BPL TCOONE 'LOOP UNTIL THE "DONE* BIT SETS
TST (R1)+ ‘WAS AN “ERROR™ DETECTED?




MAR 1975

DZBMDF.

1398
1399
1400
1401
1402
1403
1404
1405
1406

P11

004174
004176
004200
004202
Qo4204
Q0420¢
004210
gry21e
004214

MACYL1 27(BS7)
ERROR POINTER TRBLE

100754
00s741
108011
122700
000005 ;
001001
000137
030C00
000776

;173174
: 173176
;173200
;173202
: 173204
+ 173206
:173210
$ 173212
: 173214

1-0CT-7S 09:30 PAGE 30

100754
005741
105011
122700
00000S

BMI
15T
CLRB
CMPB

BNE
JHP

P: HALT

BR

TCBGIN
-(R!)
(R1)

NO3

$TCRERD! TCGO, RO

TCSTOP
S(PC)+

TCSTOP

SEG 0038

; IF S0, BRANCH BRCK AND TRY AGARIN

'MAKE R1 POINT TO THE COMMAND REGISTER
:STOP ALL DECTAPE MOTION
'HAS THIS A “NORMAL READ™ OPERATION?

. 1F NOT, GO STOP
:JuMP 1O PDP-11 LOCATION ZERQ

:SUCCESSFUL COMPLETION OF A “NON-READ™ OPERATION
:80 THRT PRESSING "CONTINUE™ MON'T GO ANYWHERE




MACY]1 27(8S?7)

.BM873-YD
1 BM873-YD.PL1

£10037
000040
000402

173000 ;
200340

Ci3700 ;
00C410 ;
012700 ;
004215
012702 ;

019137 ;

ot
5y

K80LEe0R
20323283
Dgl’\) o
(2] Pt Pt Pt Pt P Poms

1173216
1?3220
;173222

;173224
11723226

1-0CT-75 09:30 PAGE 3!
ERROR POINTER TRBLE

-Kl!ﬁ

~ ol

BOY

S&6 0039

(PDP-11) 256 WORD BOOTSTPAP ROM VERSION 2(17) ™MACYLl 27(857) 1B-DEC-74 1i:S9 PAGE S

DECTAPE BOOTSTRAP AN DJUMP ROUTINES
0.0037 TCCUMP: MOV
000040

000402

173000
000340

010700
0004:0
512700
004015
012702
116000
gig70d

CCaC
00S03s
00072!

oo
e
D-Cs

Bt P e Pt st P
SoaRR88
o
Rt 2
OO =t b = b b= L)

88000000
om

TCCONT:

REWSAV:

BR
.WORD

MOV

R3O, d8R0OTOR7 ;SAVE RO IN POP-1] MEMORY LOCATION HC

TCCONT ;BRANCH RROUND REQUIREC INTERRUPT VECTOR
ROMORG, PR?
PC, RO ;USE RO _FOR A SUBROUTINE RETLRN RDCPESS

Redsav :G0 TO THE “REGISTER SAVING™ SLBROUTINE
8CTCOEND#TCREV) ' YCMRIT!TCGO,R ;SET UP (MRITE) TRANSFER COMMAND

8-TCOMDC,R2 ;SET WORD-COUNT TO 28K WORCS

#<(1-TCOEND) #TCREV> ! TCRNUM! TCGO, R3 ;SET UP POSITION COMMANC
RS ;CLEAR “INDEFINITE RETRY™ 817
TCSTRY :BRANCH INTO DECTAPE ROUTINE

; THE FOLLOWING SUBROUTINE IS USED TO SAVE THE PDP-11 GENERAL REGISTERS
; IN PDP-11 MEMORY LOCATIONS 4(0-57.

. THE CRLLING SEQUENCE IS RS FOLLOMS: MOV RO, 38ROTOR?
; MOV PC RO
; BR REGSAV
: RETURN HERE
MOV R1,38ROTOR?42  ;SAVE R1 IN MEMOTY LOCATION 42

MOV SROTOR7+4,R1  :R1 NOM POINTS TO MEMORY LOCATION
MOV R2, (R1)+ SAVE R2 IN MEMORY LOCATION 44

MOV R3. (R1)+ :SAVE R3 IN MEMORY LOCATION 46

MOV R4, (R1)+ :SAVE R4 IN MEMORY LOCATION 5C

MOV RS, (R])+ :SAVE RS IN MEMORY LOCATION 52

MOV 6P (R1)+ :GAVE SP IN MEMORY LOCATION &4

MOV RO’ (R1)+ :8QVE PC IN MEMORY LOCATION S&

I¥p 2(R0) RETURN TO THE CALLING ROUTINE
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1452 : BM873-YD - KL1D (PCP-11) 256 MORD BOOTSTRAP ROM VERSION 2(17)  MACYIl 27(657) 1B-DEC-74 11:59 PAGE &

i:ga :BM873-YD.P11  RHII/RPO4 BOOTSTRAP AND DUMP ROUTINES

1455

1456 : 176700 RPCSI = 176700 ;RDDRESS OF RH11/RPOM CONTROL 8 STRTUS REGISTER |

1457 : 000002 RPHC = 2 OFFSET TO RM11/7RPOY WORD COUNT REGISTER

1458 : 000006 RPDA = 6 +OFFSET TO RM11/RPOM TRACK & SECTOR ARDDRESS REGISTER

1459 : 0000i0 RPCS2 = 10 :OFFSET TO RH11/RPO4 CONTROL 8 STRATUS REG.STER 2

1463 : 000012 RPCS = 12 :OFFSET TO RH11/RPO4 DRIVE STATUS REGISTER

146] : 000032 RFOF = 32 ‘OFFSET TO RH11/RPOM OFFSET REGISTER (CONTAINING FMT22)

;325 : 0000M RPDC = 34 1OFFSET TO RH11/RPOY DESIRED CYLINDER REGISTER

FS

1464 : Q40000 RPTRE = BITIN  :=TRANSFER ERROR™ BIT IN RPCS!

1488 ; 020000 RPMCPE = 8IT13  :"MASSBUS CONTROL BUS PRRITY ERROR™ BIT IN RPCSI

1466 : 004000 RPOVA = BIv1l  :"DRIVE AVAILABLE™ BIT IN RPCSI

1467 : 10000 RPATA = BIT1S -nrrsnrzon ACTIVE™ BIT IN RPDS

! : Q40000 RPERR = BITIY :~COMPOSITE ERROR™ BIT IN RPDS

i:gg : 0i0000 RPFMT = BITi2 i=FMT22™ (16-BIT WORDS) BIT IN RPOF

1471 : 000021 RPPRST = 21 - RERD-IN PRESET

1472 : 00006l RPWRIT = 61 'NRITE DATR

i:;a . 000C7! RPRERD = 71 :READ DATA

1875 : 000000 RPEFMT = 0 BOOTSTRAP FORMAT (0 = 18-BIT WORDS: 2 = i6-BIT WORDS)

1476 : 0CO400 RPBWOC = *D2S6  :MORD COUNT FOR THE SECONDARRY aoorsfnnp FROM THE RPOY4

1477 : 000626 RPBCYL = $0406 :BOOTSTRAP CYLINDER NUMBER

1478 : 000000 RPBIRK = 0 :BOOTSTRAP TRACK NUMBER

iz;g : 000000 RPBSCT = 0 :BOOTSTRAP SECTOR NUMBER

1481 . 0OD0O0 RPDFMT = -DUMP FORMAT (0 = 18-BIT MORDS: 2 = 16-BIT NORDS)

1482 : 07000C RPDWOC = 90286?2 'HORD COUNT FOR THE CORE DUMP 10 THE RPOM

1483 . 000631 RPOCYL = t0409  :DUMP CYLINDER NUMBER

1484 THE FOLLOWING THO ASSIGNMENTS PUT THE OUMP AT THE VERY ENO OF THE CYLINDER

1485 . 000015 RPOTRK = 1018- < <RPOMDC-1) /¢ (1D20+RPOFMT) #1D256>> <DUMP TRACK NUMBER

i:gg : 000010 RFDSCT = 101 9+RPOFMT-( < CRPDMDC-1>/40256) -< ¢ 1D18-RPDTRK) #¢ $D20+RPDFMT) )

1489

1493 00430M 111704 ;173304 111704 BUTONZ: MOVB  (PC),RY Rwsmmmrrwmwmwmm

149! [0J430e 00S00S 173306 005005 CLR RS ' CLEAR “LOGICAL SMITCH REGISTER"

§:35 0O4310 005001 173310 00SO01 CLR R1 :GET UNIT NUMBER T0 ZERO

1494 Q0Qu43i2 212700 ;173312 012700 RPBOOT: $<RPRERD#400) ! <RPBSCT#10> RO
1495 004314 034400 ;173314 034400

MOV
1496 004316 012702 ;173316 012702 MOV #-RPBWDC, R2
1497 304323 177400 ;173320 177400
MOV $(RPBFMT#40000> ! (RPBTRK*2000> ' RPBCYL,R3

1438 004322 012703 ;173322 012703
3 Ri,RO ;PUT THE JUNIT NUMBER INTQ RO

1495 0C4324 0OCOe2b »173324 000teh
1500 004326 0S0100 :173326 (050100 8
M $RPCS1,R] GET Rl TO THE LOWEST ADDRESS USED BY THE RHI]

1801 904330 012701 ;173330 012701 RPSTR™:
1602 004332 176700 ;173332 17e70C
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1503 :BM873-YD - KL1O (PDP-11) 25t WORD BOOTSTRAP ROM VERSION 2(17) MACYll 27(bS57) 1B-DEC-74 1i:59 PAGE 7
{ggg -BM873-YD.P1!  RH11/RPO4 BOOTSTRAP AND DUMP ROUTINES
1506 CO4334 0CO00S ;173334 000005 RPLOOP: RESET :RESET IN CASE OF RETRY
1507 004336 010006 ;173336 010006 MOV RC, SP 'GET THE UNIT NUMBER INTO SP
1508 00430 042706 ;173340 042706 BIC 2t(7, sp ' ISOLATE THE UNIT NUMBER
1609 004342 177770 ;173342 177770
1510 004394 010661 ;173344 0210661 MOV SP,RPCS2(R1)  :TELL THE RH1! THE UNIT NUMBER
1€11 024346 000010 ;173346 000010
15:2 0043SC 032711 ;173350 032711 BIT $RPDVA, (R1) sTRY TO SEIZE THIS RPOY UNIT
1513 004352 004000 ;173352 004000
1S14 004354 001767 ;173354 001767 BEQ RPLOOP sBRANCH IF WE HAVEN'T SEIZED IT
1515 00435 012721 :1733%6 012721 MOV $RPPRST, (R1)+ :D0 A “READ-IN PRESET™ FUNCTION
| 1516 004360 00002l 173360 00002l
1817 00432 010306 ;173362 010306 MOV R3,SP :GET THE CYLINDER NUMBER INTO SP
1518 DO43€Y 042706 : 1733649 OM2706 BIC 2181777 sp : ISOLATE THE CYLINDER NUMBER
1519 004366 176000 :1733%& 176000
1529 370 0:0661 :173370 01066! MOV SP,RPDC-2(R1)  ;TELL THE RPO4 THE CYLINDER NUMBER
1821 004372 000032 ;173372 000032
1522 010306 ;1 010306 MOV R3,SP GET THE FOPMAT BIT AND TRACK NUMBER INTO SP
1533 004376 100003 ;173376 100023 BPL RPEONT BRANCH IF 20 SECTOR (19 BIT WORDS} FORMAT
1524 004<00 01275' 1173900 01276l MOV ¥RFENT . RPOF-2(R1) - ESTABLISH 22 SECTOR (16-BIT WORDS) FORMAT
1555 004402 010000 ;173402 010000
1525 (OO4404 000030 ;173404 00030
1527 004406 006206 ;173406 006206 RPCONT: ASR P ;RIGHT ALIGN THE TRACK
1528 008410 006206 :173410 006206 ASR Sp NUMBER IN THE LEFT BYTE
1539 QO44:2 10S006 ;173412 195006 CLR8  Sp :CLEAR THE RIGHT BYTE
1537 00414 150006 ;173414 150006 BISB  RO,SP :PUT THE SECTOR NUMBER INTO THE RIGHT BYTE
1837 O04w41e 106006 173416 106006 RORE  SF ‘RIGHT ALIGN THE
1832 064420 10620 ;173420 10€206 ASRE  GF ; SECTOR NUMBER IN
1533 004422 106236 ;173422 106206 RSRE  SP THE RIGHT BYTE
1534 004424 21066l :173424 010661 MOV SP,RPDA-2(R1)  :TELL THE RHL1 THE TRACK AND SECTOR NUMBERS
1535 (004426 0O0OO4 ;173426 (00000
1E36 004430 010211 ;173430 010211 MOV R2. (A1) sTELL THE RML1 THE WORD COUNT
1537 0C4432 010006 ;173432 010006 MOV RO.SP GET THE FUNCTION CODE INTO SP
1538 004434 10S006 :173434 105006 CLRB  SP CLERR THE RIGHT BYTE
1838 (004436 117343 000306 S8 &P RIGHT RLIGN THE FUNCTION CODE
1540 024440 013641 ;173440 010641 MOV 8P ~(R1) TELL THE RPOY THE FUNCTION COOE
1641 00N442 105711 ;173442 105711 RPOONE: 1878 (RD) TEST FOR RH11 “RERDY™
1642 00w4N 160376 : 173444 100376 BPL RPDONE MAITING FOR RH11 “RERDY"
1843 00444 032711 ;173446 032711 BIT 8PP TRE ' RPMCPE, (Ri) tsr FOR RH11 ERROR BITS
1644 504450 DECOOC 173450 060000
ACI330 :173452 001330 BNE RPLOOP ERROR, BRANCH BACK FOR RETRY
032761 ;173454 (03¢761 BIT 8RPATA! RPERR, RPDQ(RI) - TEST FOR RPO4 ERROR BITS
1-0200 ;173486 140000
000012 173450 000G12
001324 ;173462 001324 BNE RPLOOP +1F ERROR, BRANCH BRCK FOR RETRY
022706 173464 022706 CMP 8RPREAD, SP ‘MRS THE FUNCTION A “NORMAL RERD™?
060071 :17346b 000071
001250 ;173470 091250 BNE TCSTOP 1F NOT, BRANCH TO R HALT INSTRUCTION
022737 173472 022737 CMP 000240, 3¢ ‘WS ~000240" READ INTO LOCATION ZERQ?

000240 ;173474 000240
000600 ;173476 00CCO0
001643 ;173500 001643 BEQ GOTO0 ; IF S0, BRANCH TO LOCRTION ZERO
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1557

1559
1560

004SC2
CO4S04

004506
Q04510
904512
o5 14
004516
004520
ggu532
DO4ERY
024526
004530
004532

MACY!l 27(ES7)
ERROR POINTER TRBLE

000000
00041

: 173502
+ 173504

1-0CT-7S 09:30 PAGE 34

008000
000&u1

032631
0C0b7E

RPDUMP:

HALT
BR
MOV
MOV
BR
MOV
MOV
MOV

BR

EOM

SEQ 0042

; "0C024C™ WAS NOT READ INTO LOCATION ZERO

GOT00 BRANCH TO LOCATION ZERO

RO, 38$ROTOR? :SAVE RO IN PDP-11 MEMORY LOCATION "ROTOR7™
PC. RO uss RO FOR A SUBROUTINE RETURN ADDRESS
redsav 70 THE "REGISTER SAVING” SUBROUTINE
I(RPHRITlHDU)'(RﬁDSCTilO) RO

8-RPONDC, R2

$CRPOFMT®40000> ! <(RPDTRK#2000> !RPOCYL ,R3

RPSTRT
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:EM873-YD
:BMB873-YD.P11
: 174400

: 003040
: 000004

O
Q
Q
o
p

B

030034
000036

LA X XN I

000774
00077e
000764
000780

- KL]O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY!l 27(857) 1B-DEC-74 11:59 PAGE 8

DTESD DEVICE REGISTER AND BIT DEFINITIONS

DTEBAS=174400 ;BASE OF (FIRST) DTE20 DEVICE REGISTER BLOCK
DTESIZ=0C0040 : SPAC ING BETHEENOEON§ECUTI DTE20'S
DTEMAX=4 s MAXIMUM NUMBER DTe20’S ONE PDP-11

FSETS FROM THE BASE OF THE DTE20 DEVICE REGISTER BLOCK
0 SPECIFIC 10711 INTERFACE RAM LOCATIONS ANC REGISTERS.

; THE FIRST 12 REGISTERS RRE NOT INITIARLIZED BY "INIT™ (BECAUSE THEY ARE IN RAMS
DLYCNT=00 ; DELAY COUNT (ADDRESS XXXXQ0)

DEXMD3=0¢ :DEPOSIT OR EXAMINE MORD 3 (RDDRESS 0XXX02)
DEXMDC=CY :DEPOSIT OR EXAMINE WORD 2 (ROCRESS 0OXX0Y4)
DEXC . =06 ;DEPOSIT OR EXAMINE WORD ] {RDDRESS XXXXOE)
TENAD1=10 : 10 ADDRESS WORD I FOR DEX (RCDRESS XXXX10)
TEnRD2=12 : 10 ADDRESS WORD 2 FOR DEX (RDDRESS XXXX1z2)
T0108C=14 7010 BYTE COUNT (RDDRESS XXX 1Y)
1011BC=16 ;7011 BYTE COUNT (RDDRESS XXX 16)
1010RD=20 :7010 POPI1 MEMORY ADDRESS (RDCRESS X000(2J)
T011RD=22 ;701 PDPI1 MEMORY ADDRESS (ADDRESS XX0XX22)
TQ100T=24 ;1010 POP11 DATA WORD (RDORESS XXXX2Y4)
T01107= ;011 PDP11 DATA WORD (RADDRESS XoXX26)
: THE LRS 4 REGISTERS ARE INITIALIZED BY "INIT™ (BECAUSE THEY ARE IN FLIP-FLOPS
DIRG]= ; DIAGNOST %C WORD 1 (RDDRESS XXXX30)
DIRGe= DIRGNOS C WORD ¢ (RDDRESS X0(XX32)
STATUS=XM ;10711 INTERFACE STATUS WORD (RADDRESS XXXX3'4)
DIRG3=3% DIRGNOSTIC WORD 3 (ADDRESS XX0XX35)
; THE FOLLOWING RRE THE RDORESSES OF THE DTE2Q INTERRUPT VECTORS

DYEIVi=774 ; INTERRUPT VECTOR FOR DTE2D 8l

DTEIVe=770 : INTERRUPT VECTOR FOR DTE2D 82

DTEIV3=764 : INTERRUPT VECTOR FOR DTE20 83

DTEIVN=760 ; INTERRUPT VECTOR FOR DTE2D 4

; BIT ASSIGNMENTS FOR VARIOUS DTE20 REGISTERS USED BY THIS ROM COCE

;BIT ASSIGNMENTS FOR T0108C
;SET DONE AND INTERRUPT BOTH 1C AND 11l
;BIT ASSIGNMENTS FOR TO11BC

INT11=BITIS

INT10=BIT1S ;SET DONE RND INTERRUPT BOTH 10 RND 1!
ZSTOP=B]T14 :5TO0P ON NULL (ZERQ) CHARACTER
T011BM=BITI3 tBYTE SIZE FOR Y0-11 BYTE TRANSFERS




GOY

MARR 1975 MACYLl 27(8S?) 1-0CT-7S 09:30 PAGE 36 SEQ D044
DZBMDF .P11 ERROR POINTER TABLE
1627 + BMB73-YD - KL10O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYl! 27(857) 18-DEC-74 11:59 PAGE 9
{Egg :BM873-YD.P1l  DTE20 DEVICE REGISTER AND BIT DEFINITIONS
1630 :BIT ASSIGNMENTS FOR DIAG2 (WRITE)
{Egé . 000100 DRESET=8ITH s PERFORM’ DIAGNOSTIC CLEAR
1633 .BIT ASSIGNMENTS FOR DIRG3 (RERD)
1634 . 000020 DUPE=BITY DATO UNYEUS PRRITY ERROR
1635 : 000004 DURE=BIT2 :DATO UNIBUS RECEIVE ERROR
igg; : 000002 NUPE=BITI !NPR UNIBUS PARITY ERROR
iggg :BIT ASSIGNMENTS FOR DIRG3 (WRITE)
1640 . 000G20  CDC=BITY : CLEAR DUPE AND DURE ERROR FLAGS
1641 : 000002 CNUPE=BITI :CLEAR NUPE ERROR FLAG
i§3§ : 000001 TOI0BM=BITO 'BYTE SIZE FOR TO-10 BYTE TRANSFER
%g:g :BIT ASSIGNMENTS FOR STATUS (WRITE)
1646 . 100000 DON10S=BITIS -SET 7010 DONE
1647 : ON0000 DON1DC=BIT1H :CLERR TO10 DONE
1648 : 020000 ERRIO0S=8IT13 :SET 7010 ERROR
16489 : 010000 ERRIOC=BIT12 :CLEAR T0i0 ERROR
1850 : 004000 INT11S=BIT1! ;RING THE PDP-11'S DOORBELL (INTERRUPTS THE ~11)
1651 : 002000 INT11C=BITIO :STOP RINGING THE PDP-11°S DOORBELL
16582 : 001008 PERCLR=E."9 CLEAR -11 MEMORY PARITY ERR
1653 . 000400 INTIJS=BIT8 ‘RING THE PDP-10'S DOORBELL C(INTERRUPTS THE -10)
1654 : 000200 DON11S=B1T17 :SET 7011 DONE
1655 : 000I00 DON!1C=BITH :CLEAR TOL1 DONE
1656 : 000040 INTRON=BITS ;ENABLE_DTE20_INTERRUPTS TO THE -1
1657 : 00 EBUSPC=BITY LEAR "EBUS PARITY ERROP"
1658 : 000010 INTROF=BIT3 :DISABLE THE PDP-11 INTERUPTS
1659 : EBUSPS=51T2 :SET *EBUS PARITY ERROR™
1660 : 000062 ERR11E=BITI 'SET 7011 ERROR
iggé : 000001 ERR11C=BITO :CLERR T01I ERROR
iggg :BIT ASSIGNMENTS FOR STATUS (READ)
1665 : 100000 TOL!OON=BITIS ,T010 DONE
1666 : C20000 TO!JER=BIT13 :TO 10 ERROR (NPR TIMEOUT OR BUS ERROR)
1667 : 010000 RAMISO=RITL2 :PAM WORD READ IS ALL ZEROS
1668 : 604000 TOI!DB=BITI! t] = THE PDP11°S DOORBELL IS RINGING
1669 : 002000 OXWROI=BITi0 'DEPOSIT OR EXAMINE MORD ONE
1620 : 00I00C MPE11=BITS 'PARITY ERROR MITHIN PDP-11 MEMORY
1671 : 000400 TOIODB=BI78 :] = THE PDP-10'S DOORBELL IS RINGING
1672 : 000200 TO!ION=BIT? :T011 DOME
1673 : 00CI00 EBSEL=BITE E BUFFEF SELECT
1674 : 000040 NULSTP=BITS NULL STOP
1675 : 020 BPARER=BITY EBUS PARITY ERROR
1676 : 000010 RSTRCT=BIT3 ' THIS PDP-11 IS "RESTRICTED"
1677 : 000004 DEXDON=EIT2 :DEPOSIT OR EXAMINE DONE
1678 : 000062 TO!IER=BITI :TO 11 ERROR (NPR TIMEOUT OR BUS ERROR)
1679 : 00000I INTSON=BITO 'DTE2C INTERRLFTS (T0 THE -11) RRE ENABLED
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:BM873-YD
;BMB73-YD. P11

PROCECURE BY WHICH THE PDP-10 BOOTSTRAPS ANO/OR DUMPS THE POP-11

THE FOLLOWING IS THE PROCEDURE WHICH THE KLl? TES IN ORDER

EXECU

T0 DUMP AND/OR BOOTSTRAP THE PDP-11 THROUGH THE DTE20

l. CLERR THE DTECD AND INITIQTE R 8*873 BUTTON #4 BOOTSTRAP OPERATION
CONO [SR1IB!CLIIPT!ICLTOLL!CLTOIO!PILCEN]

2. WAIT T0 SEE POP-11 POMER FRIL (RC LOM = TRUE) - CONI [(DERDI!] =

3. WAIT TO SEE PDP-11 POMER RECOVER (RC LOW = FALSE) - CONI [DERDIL] = O

4. WAIT AT LEAST ANOTHER 150 MILLISECONDS AND THEN CLEAR THE RELOARD -11 BUTTON
- CONO [CRI!B!

S. SET BYTE COUNTER TQ R SPECIAL CODE (1365 OCTAL) - DRTARO [136S]

6. RING PDP-11’S DOORBELL - CONO{TOllCBI

7. WARIT UNTIL “-10 RINGING -11'S DOORBELL™ IS_TJURNED OFF BY THE -11
(I.E. UNTIL CONIITO110Bi  BECOMES ZERO).

8. ENABLE THE DTE2O TQ USE FI C INTERRUPTS
(I.e. SET  CONO{PILDEN!PICENBI).

9. SET UP THE 70-10 BYTE POINTER (IN THE EPT) FOR THE FIRST 3.%K.

10. SET UP THE BYTE COUNTER FOR THE FIRST 3.5K, INDICATING
"INTERRUPT -10 ONLY" - DRTRO [100C}

{1. WAIT FOR “TO-10 DONE™ OR *TO-10 ERROR™ -  CONI [TOIODN'TOLOER]

12. NOTE WHETHER THERE WAS AN ERROR (CONI [TOIOER]) AND THEN TURN OFF
TOLOON AND TOIOER -  CONO [CLTOL0]. IF ERROR, GO TC STEP 17.

13. IF END OF 28K, GO TO STEP 17.
14, SET UP TO-10 BYTE POINTER (IN THE EPT) FOR THE NEXT 3.5K.
15. SET UP THE BYTE COUNTER FOR THE NEXT 3.5K INDICATING
“INTERRUPT -10 ONLY™ (DRTRO (10003), UNLESS THIS IS THE
myuuwammeUMvamw
BOTH PROCESSORS™ (DATRO [ TO10IB!10001).

16. GO TO STEP 1l.

SEQ 0045
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: BM873-YD
:BM873-YD. P11}

- 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 OUMPS THE POP-1l

17. SET UP TO-11 BYTE POINTER (IN THE EFT) FOR “PDP-11 BOOTSTRAP".
NOTE THRT THE FIRST WORD OF THIS “POP-11 BOOTSTRAP™ MUST
BE THE BIT PATTERN 00Ce40 (A POP-11 NOP INSTRUCTION).

18. RING THE PDP-11'S DOORBELL - CONO [TO11DB)

19. WAIT FOR EITHER TOl1DB TO GO OFF (CONI(TQl1DB) = 0),
OR TOI10DB 70 COME ON (CONI[TO100B] = 1).

20. IF NO ERROR WAS NOTED IN STEP 12, TOl1DB SHOULD GO OFF
(TO10DB COMING ON INDICATES A MRSSIVE SCREWUP).
IF AN ERROR MRS NOTED IN STEP 12, 101108 GOING OFF INDICATES
THAT THE ERROR WAS “NON-FATAL” (NON-EX-MEM OR -11 MEMORY
PARITY) AND THE -11 IS PROCEEDING. TGIODE COMING ON INDICATES
THAT THE ERROR WARS “FATAL™ AND THE -1l IS HALTED AT LOCATION 173714.
IN THIS LATTER CRSE THE -10 MUST RESTART FROM STEP |.

21. IF TO11DB MENT OFF, WAIT FOR "T0-11 DONE™ OR “TO-1! ERROR"
- ""CONI (TO1IDN'TO11ER]

c2. NOTE WHETHER THERE WRS AN ERROR -  CONI [TOllER]

23. TURN OFF TOLIDN AND TO!1ER AND RING THE PDP-11’S DOORBELL
- CONO [TOL11DB!CLTOLL]

24. WAIT FOR EITHER TO110B TO GO OFF (CONI(TOIIC8] = 0),
OR TOLODB TO COME ON (CONI(TO10DB] = 1).

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

26. TOL0DB COMING ON INDICATES THAT THE PDP-11 HAS FOUND &N
ERROR (OR THAT THE FIRST WORD TRANSMITTED WASN'T THE
BIT PATTERN 00024G), AND THE PDP-11 1S HALTED AT LOCATION 173766.
IN THIS CASE THE -10 MUST RESTART FROM STEP 1!.

SEQ 0OO46

PAGE 1
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004534
004S3E
00454C
00454¢c
004544
Q04546
004EE)
004552
{0458
GO4556
004560
004562
004564
004566
004570
004572
COME7Y
00o4E76
094630
004€02
£o4e04
CO4E06
004610
00s612
004614
004616

004620

004622
QCHEed
004626
004630
004632

004634
004636
024640
0Q4e4e
0046
004646
004650
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;BM873-YD.Pl!

L]
y
y
L]
’

010C37
002080
010700
0CO64M
005005
012501
0125303
012504
011500 ;
012718
000340
005745
012702 ;

105702
106770

032762 ;
004000 ;
00034 ;
001770 ;
0ck2l1? ;
000014 ;

001365 ;

00572S ;
010015 ;
010445
010345 ;
013145 ;

012780 ;
000130 ;!
010204 ;

0ieN20

022700 ;
00D1E0 ;
101374 ;

000130
000014
000400

;173534
: 173536
; 123540
;173642
;173544
: 173546
;173550
: 173652
: 173554
: 173586
+ 173560
+ 173562
: 173564
; 173566
; 123670
1173572
;173574
1173576
: 173600
: 173602

1173642
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ERROR POINTER TARBLE

:BM873-YD

- KL10 (PDP-11) 256 WORD BOQTSTRAP ROM VERSION % 17)  MAC

BUTTON 84 -

DTECOR
DTEREG
OTEWDC

003014
001365

005725
C10015
010445
010345
010145

012700
000130
010204
012420
0z270C
000160
101374

BUTONY :

108:

11§-

7%:

BOOTSTRAP INITIATED BY THE PDP-10

130
1012
fDESB

- ENTER HERE WHEN

hov

MOV
BR

CLR
MoV
MOV
MOV
MOV
MOV

1ST
MoV

MOV
MoV
ADD

1578
BM]
BIT

BEQ
CMP

JO4

Yil 27(657) 1B-DEC-74
THROUGH DTE20)

; CORE RDDRESS INTO WHICH TO STORE DTE20 REGS.
:NUMBER OF DTE20 REGISTERS 10 STORE

COUNT FOR SECONDARY BOOTSTRAP FROM THE -10

: HORD
THE DTE2D PRESSES BUTTON s4 (BOOTSTRAP INITIRTED

BY THE PDP-10, THROUGH THE CTEZ20)

RO, JsROTOR? +GAVE RO IN POP-11 MEMORY LOCATION “ROTOR7™
PC,RO +USE RO FOR A SUBROUTINE RETURN ADDRESS
Rsbsnv gg rosrneo"nsclsrsn SAVING" SUBROUTINE
(n5)+ Rl 'GAVE LOCATION O IN Rl

(RE)+ R3 'SAVE LOCATION 2 IN qa

(RG)+ R4 :SAVE LOCATION 4 IN Ru

(RS),R0 :SAVE LOCATION & IN RO

$PR? (RS) :SET UP PRIORITY FOR NON-EX-MEM TRAP

- (RS) .SET RS = 4

#DTEBAS-DTESIZ,R2

PC. (RS) :STORE ADDRESS FOR NON-EX-MEM TRAP

RS SP :SET STACK POINTER = Y4

s0tESIZ, R2 :R2 POINTS TO THE NEXT DTE20

R2

108 {START LOOKING FROM THE BEGINNING AGAIN

$7011DB, STATUS(R?)

118

TO1CBC(R2), (PC)

IF IT IS NOT LOOK FOR ANOTHER -10
:CHECK FOR A éooe (1365) FROM THE POP-10

SEQ 0047

11:59 PRGE 1|

;IS THIS -10 RINGING THE -11'S DOORBELL?

BN 18 ; INDICATING THART IT WANTS TO BOOTSTRAP THE -1l
; NOTE THAT AT THIS POINT R2 CONTAINS THE RDDRESS OFs;HE CEVICE REGISTER

BLOCK FOR THIS DTE20, THAT RS = 4, AND THAT
tgT (RS)+ :SET'RS = b
MOV RO, (RS) :RESTORE THE CONTENTS OF LOCATION &
MOV RY, ~(RS) 'RESTORE THE CONTENTS OF LOCATION 4
MOV R3. - (RS) ‘RESTORE THE CONTENTS OF LOGCATION 2
MOV R1.-(RS) ‘RESTORE THE CONTENTS OF LOCATION O
- NOTE: AT THIS TIME RS = 0. THIS FACT WILL BE USED LATER.
MoV $DTECOR, RO :RO = CORE ADORESS FOR STORING DTE20 REGISTERS
MOV R2,RY
MOV (R4)+, (RO)+ SAVE THE NEXT DTE20 REGISTER IN CORE
CHP acorshsc*a>+orscba HAVE WE FINISHED YET?
BHI 7 :LOOP UNTIL MWE HAVE FINISHED




1853

Q04652
JO4ESH
OC4BSE
004£60
004662

004664
004E6E
004670
004672
004674
0O4E76

004720
004722

004724
004726
004730
004732
004734
0C4736
004740
004742
004744
004746
004759
004752
004754
004756
004760
004762
0C47E4
004766

004770
00477¢
004774
CO47786
Q0477

MACYLl E7(E57)

:BM873-YD
;8M873-YD.P1!

010201 ;173652
062701 :173654
000332 ; 173656
012721 ;173660
036100 ;173662

005012 ;173664
005062 : 173666
003C20 ;173670
032711 :173672
004000 ;173674
091775 173676
032762 ;173700
000026 ;173702
000036 ;173704
001403 ;173706
012711 173710
000400 ;173712
000000 ; 173714
0127€2 ;173716
000100 173720
000032 ;173782

00sce2 173?24
000022 ;173726
012762 173730
107400 ;173732
000016 ;173734
032711 ;173736
004000 ;173740
001775 ;173742
132711 ;173744
000202 ;173746
001775 ;173750
100003 ;173752
022715 ;173754
000240 ;173756
001403 ;173760
012711 ;173762
000403 ; 173764
000000 ;173766

012762 ;173770
000160 ;173772
000032 ;173774
END.YD'

000115 ;173776
; ' 00C001

KO4

1-0CT-75 09:30 PAGE 40
ERROR POINTER TABLE

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MRCYLl 27(6S57) 18-DEC-74 11:59 PAGE |

BUTTON #y4

010201
062701
000032

012721
800100

005012
005062
000020
032711
004000
001775
032762
0000Z6
000036
001403
012711
009400
000000
012762
000100
000032

005062
0000¢ee
012762
10740C
000016
032711
0340040

Cl2762
000100
006003e

000115

es:

c3:

3%:

1§:

4$:

G%:
12%:
9%:

.ENC

BOOTSTRAP INITIRTED BY THE POP-10 (THROUGH DTE20)

MOV Re,R1 :Rl = DTE20 DEVICE REGISTER BLOCK
ADD s01AG2,R1

MOV #ORESET, (R1)+ ;00 A "DIAGNOSTIC CLEAR™ OF THE DTEZ20,
; THE ABOVE OPSSRTION IS NECES RRY TO CLEAR THE "BYTE COUNT LORDED™ FLAG

AND SIMULTRNE SLY 10 TURN OF 0 RINGING -11'S DOORBELL".
&R T DTE2C FOR NO DELAY
CLR TOIDRD(RE) : START uﬁxrznc =11 MEMORY INTO THE -10.
BIT $TO110B,(R1)  ;HAS THE -10 RUNG THE -11'S DOORBELL?
BEQ X .LOOP UNTIL IT HRS.
BIT sDUPE ' DURE ' NUPE , DTAG3(R2) . *FATAL™ ERROR?
BEQ 8% :BRANCH IF NO "FATAL™ ERROR

MOV #701008, (R1) *SIGNRL "FATAL" ERROR TO THE PDP-10
HALT +HALT DUE TO "FATAL" ERROR
MOV IDRESET,DIQGE(R85 ‘RESET AFTER POSSIBLE PDP-11

; MEMORY PARITY ERROR OR NON-EX-MEM ERROR, AND ALSO TURN OFF
: “-10 RINGING -11'S DOORBELL™,
ELR TO11RD(R2) ; START INPUTTING AT LOCARTION O

MOV RINTI0! <<-DTEWDC>87777),T011BC(R2) ;READ IN 256 WORDS

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

SEG 0048

BEQ 1 LOOP UNTIL IT HRS.

BITB $TOL1IDN!TOLIER, (ﬁl) ; IS THE TRANSMISSION FINISHED?

BEG 43 ;LO0P UNTIL IT IS FINISHED

BPL 5§ :IF “TOILDN" ISN'T ON, "TOIlER™ MUST BE ON

CHP $000240, (RS) ;CHECK FOR BIT PATTERN IN LOCATION ZERO

BEG 9% ;UNLESS THERE IS A ™NOP” IT IS AN ERROR

MOV $701008, (R1) :SIGNAL THE -10 THAT THERE WAS AN ERROR

HALT ; THIS ERROR HALT IS BECAUSE EITHER “TOllER™
IS ON, OR BECAUSE THE BIT PATTERN READ_INTO LOCATION ZERQ WASN’T *000240".

ﬁOV #DRESET,DIAG2(R2) ;SIGNRL THE -10 THRT EVERYTHING IS OK

JHP (RS) ;JUMP TO LOCATION ZERO
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1886 0CS0CO
1887

1888
1889
1890
1891
1892
1893
1834
1835
1836
1837
1838
1899
1900
1901
1302

1811

Pt Pt Pt Pt et Pvt et Pt et Bt Pt
OO DD DO D DDLDD
Pt et 2 P Pt Pt s pe
LSOONOIN LW

i)

MACY1l 27(657)

ERROR POINTER TARBLE

MRP, YF:

1-0CT-75 09:30 PAGE 41

; THE FOLLOWING IS A REPRODUCTION
:OF THE ROM PROGRAM FOR BMS73YF.
;1T IS HERE FOR COMPARISON 10 THE
:ACTUAL ROM AND FOR REFERENCE

WO WO WY WO WS Ve GO WS W WS WO WO VOV CENE NI RO DS NI W WO WS WO NS WE WS S

BH873F - KL10 (POP-11) 256 WORD BOOTSTRRP ROM VERSION 3(23)

004000
010000
2000

040000
100000
177400

MODULE:
DRTE:
RAUTHOR:

ia o] W WP BN BV B VI WeWe S me W WSS

u
L
P

SWR=177570
PRO=0%40
PRi=1%¥40
PR2=2%40
PR3=3%40
PRY=4%#40
PRS=5%40
PRE=b#40
PR7=7#40
BIT0=000001

TITLE
BNB?BF

.ENARBLE ABS,AMA

: PRIOR

LOY

SEG 0049

MACY1! 27(ES7) 22-AUG-75 10:30 PAGE !

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

COPYRIGHT (C) 1975 DIGITAL EQUIPMENT CORPORATION
RLL RIGHTS RESERVED

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

17-JUN-7S
TOM PORCHER

; PROCESSOR STATUS REGISTER

:FRONT PANEL SWITCH REGISTER

sPRIORITY LEVEL O

:PRIORITY LEVEL 1

:PRIORITY LEVEL E

: PRIOR]

:PRIORI

s PRIOR]
[ Y LEVEL &

; PRIORITY




MAR 1975
0ZBMDF.P1L

MRCY1l 27(£S?7)

ERROR POINTER TABLE

WS WE WS B S BB WEED PO P @

000001

0000C!
000002
006003
00003Y
00000S
00000E
0c000?

000016

000001
000002
000003
000004
00030S
000006
000007
000010
000011
002012
000013
0000iY
000015
000016
000017
000020
00002l
000022
000023
000024
0000es
000026
00cae?
00G030
000031
000032
000033
00cC3H

1-0CT-75 03:30 PAGE 42 SEQ 00S0

:BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)  MACYIl 27(BS?) 22-AUG-7S 10:30 PAGE |

; DIRECTIVE FUNCTION CODES

BR.DTE=1. :ODTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS

: DTE FUNCTION CODES (LOW ORDER BY BYTE)

BF . DOR=1 :DOOR BELL FUNCTION CODE

DF . OFF=2 :DTE OFF FUNCTION

DF . ON=3 :DTE ON FUNCTION L

OF . DMG=Y4 :DEPOSIT MY GENERAL FUNCTION

DF . EMG=5 LEXAMINE MY GENERAL FUNCTION

DF . EMN=6 tEXAMINE MY FOR N FUNCTION

DF . OMN=? :DEPOSIT MY FOR N FUNCTION

OF .EHG=10 EXAMINE HIS GEN SECTION FUNCTION

DF . EHM=11 'EXAMINE HIS SECTTON FOR ME FUNCTION

DF .KLR=12 :DIAGNOSTIC KL READ

OF . KLM=13 :DIAGNOSTIC KL WRITE (FUNCTION 13)

OF . KLX=14 :DIAGNOSTIC KL EXECUTE (FUNCTION 14)

OF . PEX=15 :PRIVILEOGED EXAMINE (FUNCTION 15)

OF .POP=16 :PRIVILEDGED DEPOSIT (FUNCTION 16)

; CRASH CODES

{c.1Lp=1 :ILLEGAL DIRECTIVE

CC.EMT=2 s TLLEGAL EMT

CC.101=3 ILLEGRL OTE INTERRUPT

cC. 10T=4 : 10T

CC.RES=5 RESERVED INSTRUCTION TRAP

CC. TBT=6 ;T BIT OR BPT TRAP

CC.TRP=7 : TRAP INSTRUCTION TRAP

CC. T04=10 :TRAP T0 4

CC.UNT=11 * ILLEGAL TRAP (UNKNOWN TRAP)

CC.MPE=12 : MEMORY PARITY ERROR

CC.NPF=13 :RESTRICTED FRONT CAN'T EXECUTE BOOT PROTOCOL

CC.PTB=14 :PROTOCOL (PRIMARY) BROKEN

CC.C5T=15 : CLOCK STOPPED

CC.ILC=16 * TLLEGAL COMMAND

¢C.1P0=17 : INPUT TTY OVERFLOW

¢ 1AS=20 : INCORRECT VALUE IN .SERFG

CC.NCE=2] ' NOT znoucu ENTRIES IN CLOCK QLEUE

¢C.PIT=22 tCAN’T EXIT PERMANENT TASK

CC.uMP=23 ! LOARD REQUEST NOT IMPL YET

CC.EPE=2Y4 :E BUS PARITY ERROR

CC.NDE=25 'NOT ENOUGH ENTRYS FOR DTE20

CC.DEX=26 s DEXDONE TIMEOUT

CC.TET=27 :T0 TEN ERROR

CC.ETE=30 ' T0 ELEVEN ERROR

CC.MTF=31 'MARK TIME FAILURE

CC.NON=32 *NOT ENOUGH NODES

CC. TSP=33 ' TEN STOPPED

CC.UTE=34 : UNIMPLEMENTED FUNCTION

CC.ILG=35 t ILLEGAL GQUELE

WO WO WO WE VO T WE WS WO TGS WO WE WO WY GO VLG WO WSS GO WS WE WS A WNE BB S

00003S
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DZBMDF .P1l

MACYLl 27(8S7)

1-0CT-7S 09:30 PAGE 43

ERROR POINTER TRBLE

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

LA TR TR TR YR FI PR FE BE-TRE FE FE- TR FIR*TI"¥Y

000340

174400
174402
174404
174406
174410
174412
174414
174416
174420
174422
174424
174426
174430
174432
174434
174436

010000
004000
100000

100000
040CA0
020000

NO4

: GENERAL PROCESSOR DEFINITIONS

PRI7Z=340

BLYCNT=174400
DEXWD3I=174402
DEXMC 2= 1 74404
DEXMD [ =1 74406
TENRDL=1744190
TENRD2=174412
T010BC=174414
70118C=174416
TO10RD=174420
101 1AD=174422
T0100T=174424
70110T=174426
DIAGL=17443C
D1AG2=174432
STAT=174434
DIAG3=174436

LR LB N L IR TR TR IR TR TR TR XN ¥

0eP=010000
PRTOFF=004000
PHYS=100000

: PROCESSOR PRIORITY 7

DTE20 REGISTER DEFINITIONS

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

POMs 200-200-012-00

; DELAY COUNT WORD

;DEPOSIT OR EXAMINE WORD 3
:DEPOSIT OR EXAMINE WORD 2
:DEPOSIT OR EXAMINE WORD 1

: TEN ADDRESS WORD |

: TEN ADDRESS WORD 2

:70-10 PDP-11 MEMORY ADDRESS
:T0-11 BYTE COUNT

:T0-10 PDP-11 MEMORY ADDRESS
;T0-11 PDP-11 MEMORY ADDRESS
:70-10 POP-11 DATA WORD
:10-11 PDP-11 DATA WORD

: DIAGNOSTIC WORD |

: DIAGNOSTIC WORD E

s STATUS WORD

:DIAGNOSTIC WORD 3

DTE DEFINITIONS

REGISTER BIT DEFINITIONS

TENRD] DEFINITIONS

:DEPOSIT (BIT 12)
s EXAMINE/DEPQSIT PROTECT OFF

s PHYSICAL EXAMINE

: T0118C DEFINITIONS

}rLOP=100000
2STOP=040000
101 1BM=020000

;1 FLIPFLOP BIT
:Z5TOP

STO
:T0 11 BYTE MODE

MACYLl 27(657)

EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS)

SEG 0OS!

22-RUG-75 10:30 PAGE |



MACY1l 27(ES?7)
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ERROR POINTER TRBLE
:BMB73F - KLIO (PDP-11) 256 WORC BOOTSTRARP ROM VERSION 3(23) MRCYI! 27(657) 22-RUG-7S 10:30 PRGE !

e S0 WO WY SO WS GO WS 40 B0 S0

A L R KR LA LA LR A& LK LB LN A LA LR JB TN JTAIE I TR XTI NI NI X ¥ T ¥

co40C0

C0S000

006000

010000

011000
012000

014000
015000

: DIAGI

bsoq:oosooo
D325=C0:000
6=001000
BEX000400
7010-090200
DFUNC=£20297
T011=039100
D10} 1=000040
PULSE=000020
CIKLI0=09010
DSEND=00C004
DCOMST=003001

; OIAGI

.STPCL=0
.STRCL=01 #1000
. SSCLK=C2#100C
.SECLK=C3#10C2
; 30X
CRUSE

ooss
.CECLK=04#1000
+ CLOCK

BOS

1-0CT-7S 09:30 PAGE 44 SEQ 002

DEFINITIONS

;KL CLOCK ERROR STOP

: RUN

SHALT

DEPOBIT OR EXAMINE MAJOR STATE

AGMOSE 10711 INTERFACE
NGLE CLOCK CYCLE
QGNOSTIC MODE SWITCH
;GEND DAT

D*QGNOSTIC COMMANC START

FUNCTIONS

;70 1

.I? 11 TRANSFER MAJOR STATE
D

:S1

:01

S'OP THE KL CLOCK
TART THE KL CLOCK
INGLE STEP THE M BOX CLOCK
‘2INGLE CTEP THE  EBOX CLOCK. LEAVES THE
SLOCK FALSE ANC EBOX SYNC TRUE,
S (2,3) MBOX CLOCKS DEPENDING ON
BOX CLOCK INITIALLY (FALSE,TRUE).
NOT DEPEND Oh 'T' FIELD OR M3 MWAIT.
-CONDITIONARLLY ISSUE AN EBOX CLOCK IF THE EBOX
IS TRUE. 'MAKES EBOX CLOCK FALSE.

; IF _ISSJUED IN THE MASTER RESET STATE.

' LERVE
.BRCLK=05#%1000

S £BOX SYNC TRUE.
ISSUE R BURST OF THE CLOCKS. THE NUMBER

- OF MBOX CLOCKS AE3TRED (1-255) HAS BEEN
seen Lonoso PREVIOUSLY BY FUNCTIONS LOBRR,LDBRL

: (42, 4
.CLRMR-Oéilcﬁﬂ
. gTHR"D?' 000

srnrs
.CLRUN=10%100

HE

.SETRN=11#1600
.couar-xau1ggo

.muc-muoao
,ORLTC=15#1000
+RAMS

:CLERR MASTER RESET STATE

SET MASTER RESET STATE. RUNNING THE CLOCK WHILE IN THIS
'CLEARS' tHE x' 10.

sCLERR THE RUN FLOP. MAKE THE MICRO COCE GO TO

;SET THE RUN FLOP. ALLOW REPERTED INSTRUCTION EXECUTION
SET THE CONTINUE FLOP (MOMENTARY). ALLOM THE

T-L00P.

0 CODE 710 ! énvs THE HALT LOOP

UNLATCH THE IR AND LOAD IT FROM THE RD.
NLQTCH THE DRAM REGISTER AND ALLOW IT TO LOAD FROM THE



MAR 1975
CZBMOF .PLL

€232
2033
0™
2095
cC3%
2cy?

a0

BIRRZBREE8H

Pt ot Pos ot s ot ot Pnt ot P ot Pt Pt Pt o Ps Pt Pt ot P8 Bt Pt Bt Pt ot Bt ot Bk B e b 4

oy VIVY VDTV DTUTUNL N LT TV VM PV TV VD PV MUNY
BBYRRRBUNB o< T 6.3

MRCYLL 27(ES7)

:BMB73F - KLIO (PDP-1!) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLL 27(657) 22-AUG-75 10:30 PHGE |

AR AR IR TR TR TR T LR FPICTR FIE I FE FRFTE FEFY I Y NPT Y S gy

L ERE TR TI-FRE NI TR ¥

COS

1-0CT-75 09:30 PRGE 45
ERROR POINTER TRBLE

CLOCK LOAD FUNCTIONS

042000 iLDBRR:HElIOOO :L0R D THE RIGHT HANC 4 BITS Of THE 8 BIT

343000
0440C0

045000

Q47000

-BURST COUNTER FROM EBUS BITS 32-35

.LDBRL=43%1000 -L0AD THE LEFT HAND 4 BITS OF THE BURST CTP.
.LDSEL=44#1000 :LOAD THE CLOCK SOURCE AND RATE SELECT
+REGISTER: 32,33 35
; SOURCE RAtE
; 00 NORM XTL 00
; 01 FAST XTL 0! 72
: 10 EXT 10 M
: 11 UNDEF 11 /8
LDDIS=45#1000 :LOAD THE REGISTER WHICH CONTROLS THE EBOX CLOCK
:DISTRIBUTION.
:BIT ~ ACTION
:33 DISABLE CONTROL LOGIC CLOCK
‘N 0TSABLE ROL RAM
- 35 DISABLE DATR PATHS CLOCK
y&#1000 -LOAD THE CONDITION-CHECKING ENABLE REGISTER.
- THESE ALL ENABLE THE CLOCK TO STOP AND SHOULD
'BE USED IN CONJUNCTION MITH BIT 35 OF FUNCTION 47
:BIT  FUNCTION
- 32 CHECK FM PRRITY
+ 33 CHECK CRAM PARITY
34 CHECK DRAM PARITY
- 35 CHECK FIELD SERVICE PPOBE
.Locxe=qg?%ooo . CTION;Lono THE EMABLE/DISABLE FUNCTION REGISTER

UN

: 32 DISABLE EBOX REQUESTS TO MBOX

33 SIMULATE AN MB RES® FOR EACH MB WAIT

; 34 CHECK AR ANO ARX PRRITY AND CRUSE A

;RPGE FRIL UCODE TRAP IF ERROR

35 MUST BE SET TO PERFORM DESIRED ACTION OF
'ggﬁgélgngg (RBOVE). STOPS ALL CLOCKS IF AN ERROR

SEG 00S3
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MACYll 27(657)
ERROR POINTER TARBLE

;BMB73F - KLIO (PDP 11) 256 WORD BOOTSTRAP ROM VERSION 3(Z3)

WO WY WS AR GBI PO WO GG EI WL DI WS SO PEPEEWE B0 B DR B BB e

IR TR TR TR FER L NI YR TN ¥

1-0CT-75 09:30 PAGE 46

05700C

0SeCC0
0SS000

054000

0533500
052000
051000

060000
061000

062000
083000

064000

065000
066000
087000
070000

0713000

CONTROL RAM LORD FUNCTIONS
;EBUS C

LCRHI-S?!lUU?

. LCRMS=543¥1000
" LCROL=02%1000
" CCROR=C1#1000

D05

;08-11

DRAM LORD FUNCTIONS

ELDRHI-GO!IOOU

17

.LDRMZ= 51;1000

:15-17

.LDPH3=6é§1000
.LDRJV-63!1000

LDRID=6441000
5-17

12

 DS107=65%1000
 DSACF =66 1000
"E10JR=67%1000
" INICL=70#1000

) WRMBX=71%1000

;12-1
DRAM BOO- 02 EVEN ADDRESSES'
DRAM AOC-02,
DRAM BOD-02, 0DD RODRESSES

;19214

,

:08-11

00D RODRESSES

MACYil 27(857)

DRAM AOQ-02, EVEN ADDRESSES
0DD ADDRESSES
76104

5-i7 J08-10 EVEN ADDRESSES
PARIT ex? EVEN ADDRESSES

COMMON J07 (NOTE -- JOS,& DO NOT EXIST)
108-10, boo ADDRESSES
PARITY BIT,
IR, DRAM CONTROL FUNCTIONS

:DISABLES SPECIAL oEcooe OF OFCODES 254, 7XX
:DISABLE IR AC OUTPUTS
:ENABEL KL STYLE oscooxnc OF CODES AND RC’S
s INIT CHANNELS

;WRITE M-BOX

SEQ 00S4

2c-AUG-7S 10:30 PAGE !
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o uoforon POV
Pt Pt ot Pt P Pt Pt Pas Pt Pt e Pt Pt b P = P
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SRS

n
n

mrrRRRRR
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c220

MACY11 27(857)

ERROR POINTER TRBLE
;BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYl! 27(857)

L X X I NI Y )

e WA W A WL B

076000

147000
146000
145000
144000

111000

135000
134000
133000

164000
102000

077300

1500C0
151320
1520C0
153000

010000
000100

1~0CT-75 09:30 PAGE 47

.MEMRS=76#1000

.RCRM1=147%1000
.RCRM2=146%1000
.RCRM3=145#1000
.RCRMY=144# 1000

' RCSPF=141#1000

'RDI71=135#1000 ;
"RDT 14=139% 1000
" ROMAB=133# 1000

’ CSHRG=164#1000
" GPNR=102% 1000

ECS

;SET KL10 MEM RESET FLOP

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

;RERD SPEC FIELD OF C-RAM

;RERD JO7-J10 OF D-RAM
;RERD JO1-JOY OF D-RAM
:RERD A 8 B FIELD OF D-RAM

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

; LOAD AR FUNCTION

! LDAR=77%1000

.PCAB1=150%1000
.PCARB2=151#1000
.PCARB3=152%1000
.PCABY=153#1000

;LORD THE AR FROM EBUS 0-35
; PC-RDDRESS BREAK REGISTERS

: DIAG3 DEFINITIONS

&uSLLT=100000
BPS4=040000
SCD=000040
DUPE= 000020
¢DD=0C0020
HEP=000910
OUPE=000004
NJPE =00C002
CNUPE=000002
10108M=000001

SHQP SELECT LEFT

SHIFT CRPTURED DATA

:DATO UNIBUS PARITY ERROR

:CLEAR DUPE ANO DURE ERROR FLAGS
:WRITE EVEN (BAD) PARITY

:DATO UNIBUS RECEIVE ERROR

: NPR UNIBUS PRRITY ERROR
sCLERR NUPE

:70-10 BYTE TRANSFER MODE

; DIRG2 DEFINITIONS

RFMADO= 100000
RFMAD [=040000
EDONES=040000
RFMAD2=020000
RFMAD3=010000
ORESET=000100

;RFM RDDRESS BIT O
;RFM ADDRESS BIT |
;EBUS DONE
; RFM RDDRESS BIT 2
:RFM ADCRESS BIT 3
:DTE RESET

22-AUG-75

SEQ 00SS

10:30 PAGE |




MACYLl 27(657)

1-0CT-75 09:30 PAGE 48

ERROR POINTER TARBLE

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

LA AR TR FA LI TR TR TR TR TR TR JN TR FRFEI TR ¥R R R R i o R g R T T T

LI YT E IR TIYR TR YR FIE TE TN YR TR Y3 YR ¥

100300
238008
G2C000
020000
010000
012000
004020

004000
062200

000016

FO5

: STAT DEFINITIONS

i01ooﬂfxgoog0
B&i 832698858
T010ER=025000

ERR10S=020000
RAMISO0=010C20

NT10S=00040C
0110N=000200
DON i 15=000200
EBSEL=000100
DONL1C=C00I00
NULSTP=200040
INTRON=000040
8PARER=C00320
EBUSPC=030020
RM=000010
INTROF=000010
DEXDON=000004
EBUSPS=000004
701 1ER=000002
ERR!1S=000002
INTSON=000001

; TO-10 NORMAL TERMINATION

L G R

Tg -1C ERROR T RHINQT&?N

ERROR TERMINATION STATUS

tRAM 15 _ZERQS

:CLEAR T0-10 ERROR TERMINATION

:-10 REQUESTED -11 INTERRUPT

:REQ 11 STATUS

: DEXWORD |

;-10 REQUESTS =11 INTERRUPT STARTUS
:-11 MEMORY PARITY ERROR

:CLEAR -11 MEMORY PARITY ERROR FLRG STATUS
+-11 REGUEST -10 INTERRUPT

;REQUEST -1 éNTERRJPT STRTUS

:T0-11 TPANSFER

;T0-11 NORMAL TERMINATION FLAG STATUS
E BUFFER SELECT

;TO-11 NORMAL TERMINATION FLAG STATUS
sNULL STOP

:1] INTERRUPT ENABLE

'EBUS PARITY ERROR

:EBUS PARIT ERROR

:RESTRICTED MODE

;DISABLE PDP11 INTERRUPT

: DEPOSTT/EXAMINE DONE

:EBUS PRRITY ERROR SET

:T0-11 BYTE ERROR TERMINATION

:T0-11 ERROR TERMINATION FLAG STATLS
: INTERRUPTS ON

ERR11C=000001 ;CLEAR TO-11 ERROR TERMINATION FLAG STATUS
: DTE20 COMMUNICATION ARER OFFSETTS (MWORD NAMES)

PIDENT=0 : PROCESSOR IOENTIFICATION WORD

CHNPNT=] : POINTER 70 COMM AREA OF NEXT PROCESSOR (CIRC LIST)
CYCLS=2 :CLOCK CPS COUNT

100=3 ' TIME OF DAY

DATE =4 ' DATE

PSH1 = : PROCESSOR STATUS WORD!

PSR =6 s PROCESSCR STATUS WORD2

FSId3= : PROCESSOR STATUS WORD3

PSIN=10 : PROCESSOR STATJS WORDY

PSWMS=1 | : PROCESSOR STATUS WORDS

PSI6=12 * PROCESSOR STATUS WORDE

PSI7=13 : PROCESSOR STATUS WORD?

PSWM10=14 : PROCESSOR STATUS WORDID

PSId1 =15 : PROCESSOR STATUS WORD!!

PSI12=16 : PROCESSOR STATUS WORDI2

SEG 00Se

MACY1l 27(ES7) 22-AUG-75 10:30 PAGE 1




MAR 1375
DZBMDF P11

MaCyll 27(657)

ERROR POINTER TABLE

:BMB73F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

LY N X R

QCCC17
00C020
000021
000322
000023

000032
000033
000034
0C003S
0C0036
000037

02044y
000450
000451
BO04SS
003456

Co3CCy
000Cae

1~0CT-75 09:30 PAGE 49

PSHN!3=17
FORPRO=20
PROPNT=3]
STATUS=22
GSIZE=23

- CTYOCK=24
: CTYORM=25
CTYICH-EE
:CTY1RM=27
HISCH'30
: MISRM=31
(INASG1=32
UNASG2=33

GOS
SEG 0057

MRCY11 27(857) 22-AUG-7S 10:30 PARGE |

; PROCESSOR STRTUS WORD13

:FOR PROCESSOR IDENTIFICATON WORD

POINTER T0 COMM _ARER OF THE PROCESSOR RSSOC WITH THIS BLOCK
; COMMUNICATION STATUS WORD

OUEUE SIZE WORD

sCTY %0 COMMAND WORD

:CTY 80 RESPONSE WORD

sCTY 81 COMMAND WORD

CTY 8! RESPONSE WORD
MISCELLANEQUS COMMAND WORD FOR NON-GUEUE PROTOCOL

HISCELLQNEOUS RESPONSE WORD

s UNRSSIGNED WCRD]

+ UNASSIGNED WORD?

: UNRGSIGNED WORD3

: UNRSSIGNED WORDH

;UNRSSIGNED MORDS

s UNRSSIGNED WORDE

: EPT RDDRESSES AS DEFINED IN BOOTS FOR USE IN THE
; SECONDARY PROTOCOL

DTEFLG=444
DTEF 11=450
DTECMD=4E]
DTEMTD=455
DTEMTI=456

~——fueae
——ad—

O

(UL
[—Y

; OPERATION COMPLETE FLRG

:PDP-10 FROM PDP-11 ARGLMENT
:PDP-10 TO POP-11 COMMAND WORD
sMONITOR TTY QUTPUT COMFLETE FLAG
MONITOR TTY INPUT FLAG

STATUS DEFINITONS

; IN PROGRESS OF PROCESSING QUEUE
:T0 HIM INDIRECT IN PROGRESS




MAR 1375
DZBMOF .PLL

232%

MRCYil 27(657)

;BMB73F - KL10 (PDP-1.) 256 WORD BOOTSTRRP ROM VERSION 3(23)

1-0CT-75 09:30 PAGE SO
ERROR POINTER TRBLE

000040
000130

0oo01e
173000

173000

! DEFINITIONS . . .

ROTOR?= 40 :GAVE RO TO R? IN 40 TO S6b

HOS

MACY1l 27(B57)

OTESAV= 130 ;SAVE FIRST 12 DTE REGISTERS DLYCNT TO T011DT

: "IN LOCATIONS 130-156
RETRY= 10. D0 10 RETRIES BEFORE HALTING
ROMORG= 173000 ;ROM STARTS AT 773000

: ESTABLISH ROM ORIGIN
. =ROMORG

SEG 00S8

22-AJG-7S 10:30 PAGE 2




005300
00sCo2
0JSO0+
005036
005010
00sale
COS014
005318

035020
00S0ee

COSC24
00c02e

005030
00sS03e

00sO34
005036
0CECH40
00S34e
COCS044
S0C046
00S0s0
00cCsSe
005054

00S058
£05060
00s0ee

MACY1l 27(657)
ERROR POINTER TABLE

Q05000
000404

173000
GCO340

012700
000200

010005
106300
122700
000340
101404
122700
O000E0
101001
005000

003300
042730
177770

;BMB73F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY!l 27(857) 22-AUG-7S 10:30 PAGE 3

L]
’

1-0CT-7S 09:30 PRGE 5! SEG 0059

I0S

; EXTERNAL BUTTONS #1, w2, %3
: BUTTON 81 -- LOAD USING SWITCH REGISTER

: 173000 010037 QUTONI MOV RO,ROTOR?7+0 :GAVE RO IN LOCATION 40
: 173002 000040
: 173004 013700 MOV SHR, RO :GET SWITCH REGISTER
$173006 177570
1173010 032700 BIT $BITO,RO . IS LOW-ORDER BIT SET?
1173012 000001
: 123014 001097 BNE BUTONX s YES-- LOOK AT CONTENTS
: 173016 000S57 BR REGSAY :NO-- SAVE R1-R? IN 42-56, GO TO ADDRESS IN RO (FROM SKR
! BUTTON #3 -- LORD BOOT FROM RX1! FLOPPY DISK
:17302C 005000 BUTON3: CLR RO :SAY LOAD FROM FLOPPY, UNIT 0
1173022 000404 BR BUTONX :GO TO COMMON CODE FOR 3 BUTTONS
: REQUIRED POWER-FAIL VECTOR
+173024 173000 .MORD  ROMORG,PR?
: 173026 000340
: BUTTON #2 -- LOAD BOOT FROM RPO4 DISK
. 173030 012700 BUTON2: MOV $8177,R0 +BIT 7 MEANS LOAD FROM RPQOH4
+173032 000200
; BR BUTONX FALL INTO COMMON CODE
: RD IS SAVED IN RS AS THE FQRAMETER WORD PASSED TQ BOOT
: AND CONTRINS ONE OF THE FOLLOWING:
: BITGO = | 1€ FROM SMITCH REGISTER
: BIT? =0 LORD FROM RX11 FLOPPY DISK
: BIT 7 =1 LOAD FROM RPO4Y DI%a
: BIT 15 = | INDEFINITE RETRY
! NOTE THAT IF BUTTON #4 IS FRESSED, RS WILL CONTAIN BIT O = 0, BIT 1§ = |
. 173034 010005 BUTONX: MOV RO, RS : SAVE PARAMETER FOR BOOT
:173C36 106300 ASLB RO -LEFT-RLIGN SPEEC FIELD IN LOW BYTE
173040 122700 CMPB  #16#BIT4,RO : 1S SPEED 16 OR 177 |
: 173042 0GG340
: 173044 101404 BLOS  10$ :YES-- UNIT FIELD IS UNIT & TO BOOT FROM
+173046 122700 CMPB  ®3%BITY,RO IS SPEED O, 1. OR 27
;173050 000060
+173052 101001 BH1 108 ; YES-- UNIT IS UNIT T0 USE
+ 173054 005000 CLR RO ‘NO-- USE UNIT &0
:173056 000300 08: SsweB RO .GEY UNIT & IN LOM BYTE
: 173060 042700 BIC £1C?, RO :TRIM T0 3 BI7S 2, I, O
+173082 177770




JoS

MAR 1375 MACY1l 27(657) 1-0CT-75 09:30 PARGE S2 SEG 0060
0Z3MDF .PI11 ERROR POINTER TABLE

2397 i

sggg ; UNIT ¥ IS IN RO-- CALL PRCPER BOOT DEPENDING ON BIT 7

2400 00S064 105705 ;173064 105705 1578 KS ;WHERE SHOULD WE BOQT FRQOM?

240! 005066 100SS0 ;173066 100550 BMI RFBOQT +B1T 72 = 1 -- BOOT FROM RPO4 DISK

a402 ; BR RX500T :BIT 7 = 0 -- BOOT FROM RX11 FLOPPY DISK




MRR 1975
DBMOF.PILL

2403
2404
2405

MACY1! 27(B57)

ERROR POINTER TRBLE
;BMB73F - KLI1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)  MACY1l 27(657)

RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES

: RX11 REGISTER DEFINITIONS

L AR R LR JR NI YR TN FE TR FR FTE"FE"¥]

172170

000000
100000
000200
000040
000020
000016
000scea
000002
000004
000006
000016
000c01
000002

000001
030001

000073
000001

.
14
L

éXEPﬂ:
RXCS=

RXDB=

’

KOS

1-0CT-75 09:30 PAGE S3

177170 :EXTERNAL PAGE RDDR OF FLOFPY
0 . OFFSET FOR CSR
RXERR= BIT15 : ERROR
RXTREG= BIT7 : TRANSFER REQUEST
RXDONE= BITS : TRANSFER oous
RXUNIT= BITH 'UNIT NUMBER 1
RXF UNC= exra'ezra'sxrx ' FUNCTION:
XFILL= O : FILL SILO

sznpr- 2 : EMPTY SILO

RXWRIT= 4 + WRITE SECTOR

RXREAD= & ' READ SECTO

RXRERR= 16 : RERD ERROR REGISTER
RXGO= BITO 60 BIT
2 s MULTI-PURPOSE DATA BUFFER REGISTER

: PARAMETERS

AXBTRK= 1. {BQQTSTRAP FRON TRACK |

RXBSCT= 1. : SECTOR 1 (LOGICAL BLOCK 0)

AXDTRK= 59. ;ounp T0 TRACK 53

RXDSCT= 1. : SECTOR |

:  NOTE THAT THE BOOTSTRAP IS HRITTEN IN LOGICAL BLOCK 0
WHICH IS TRACK |, SECTORS | S, 7. THE DUMP IS WRITTEN

STARTING WITH TRACK 59 ssc?on
SECTORS, NOT INTERLEAVED OR sxzut

REGISTER USQGE

IN EVERY SECTOR (PHYSICAL

RERD OR HRITE FUNCTION. BIT 15 SET IF WRITE
ADDRESS OF RXCS

CURRENT TRACK (HIGH BYTE) SECTOR (LOW BYTE)
TRACK (HIGH BYTE) SECTOR (LOW BYTE)

DATA ADDRESS (TO READ OR WRITE)

PARAMETER WORD SAVED FROM INITIALIZATION
RETRY COUNTER

SEQ 00e!

22-RAUG-75 10:30 PRGE 4




00S070
005372
Q05074
005076
035100
00513¢
BOS104
COS10e

MACYL1 27(E57)

ERROR POINTER TRBLE

012703
000401
005700
001402
012790
000220
05270C
000007

; 173070

+173070 012703
;173072 009401
: 173074 0C5700
1173076 001492
: 173100 012700
: 173102 006020
:173104 052700
1173106 000007

R

LOS

1-0CT-75 09:30 PAGE 5S4

! HERE TO BOOT FROM RXLl FLOPPY DISK-- UNIT s IN RO

éXBOOT:
#$<RXBTRK#BIT8> ! C(RXBSCT#BIT0D) ,R3

TST RQ ; IS _THIS UNIT & 07
BEQ 108 : YES-- USE O
MOV #RXUNIT,RO :NO-- USE UNIT & I

108§: BIS SRXRERD+RXGO,R0O ;SET READ FUNCTION IN RO
; BR RXSTRT ;FALL INTO START-UP

SEG 00e2




MOS

MAR 1875 MACY1! 27(657) 1-0CT-7S 09:30 PAGE 55 SEG 0063
DZBMDF . P11 ERROR POINTER TABLE

s:gg ;BMB?3F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(BS7) 22-AUG-?S 10:30 PAGE Y4

2464 ’ ;

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

b .

2467 005110 012706 ;173110 012706 RXSTRT: MOV SRETRY, SP :SET RETRY COUNT

o468 005112 00002 ;173112 000012

2469 005114 012701 173114 012701 MOV SRXEPA+RXCS,R1 ;RDDRESS CONTROL STATUS REGISTER FOR RX1l

2470 038116 177170 :173116 177170

S:;é . ; BR RXRTRY ;FALL THROUGH RETRY CHECK

g:;a ! HERE ON ERROR TO RETRY

2475 005120 005705 ;173120 005705 RXRTRY: TST RS s INDEF INITE RETRY?

2476 005122 100402 173122 100402 BHI 108 ' YES-- TRY FAITHFULLY

2477 NCS5139 005336 ;173124 005306 DEC 5P :NO-- DECREMENT RETRY COUNT

S:;g GOE12e 002475 ;173126 002475 BLT RXEHLT :GIVE UP IF RUN OUT

2480 005130 000005 ;173130 000005 108:  RESET  ;CLEAR THE WORLD

2481 005132 00S004 173132 0OS004 CLR R4 ;ALWAYS START TRANSFER AT LOCATION ZERO

2482 005134 010302 173134 010302 MOV R3, R2 'GET START TRACK AND SECTOR

2483 005136 032711 173136 03271 =208:  BIT $RXDONE, (R1)  WAIT UNTIL READY FOR FUNCTION

2484 005140 000040 ;173140 00COHO

2485 0OSi42 001775 ;173142 001775 BEQ 208 :NOT YET-- WAIT

2486 005144 005700 -173!44 005700 TST RO :THIS WRITE?

2487 005146 100464 ;173146 100454 BMI RXFLSL :YES-- FILL SILO BEFORE WRITE

S:gg ; BR RXPERF :NO-- JUST 0O FIRST READ

533? : HERE TO PERFORM READ OR WRITE, RS SPECIFIED IN RO

2492 005150 110011 ;173150 110011 AXPERF: MOVB RO, (R1) ;D0 READ OR WRITE

2493 005152 105711 173152 105711 108: ~ TSTB (Ri) :RERDY?

2494 005154 100376 ;173154 100376 BPL :NO-- WA

2495 005186 110261 ;173166 110261 MOVS RE,RXDB(Rl) iGET sscroa .

2496 005160 000002 173160 000GGC2

2497 00S1ee 10S711 :173162 105711 208:  TSTB  (R1) ;READY FOR TRACK?

2498 005164 100376 ;173164 100376 BPL 208 tNG-- WAIT

2499 005166 000302 :1731ek 000302 SHAB  R2 st-- GET TRACK #

2500 005170 11026l ;173170 110261 MOVE  R2,RXDB(R1) iSET IT

2501 00Si72 000002 ;173172 000002

2602 005174 000302 ;173174 000302 SkiB R2 :RESTORE HIGH TRACK, LOW SECTOR
2503 005i76 032711 ;173176 032711 308: BIT SRXERR!RXDONE, (R}) :DONE OR ERROR?

2504 00S200 100040 ;173200 100040

2505 005202 001775 ;173202 001775 BEQ 303 ;NO-- WARIT

2506 005204 100748 :173204 160748 BNl RXRTRY :YES-- ERROR IN FUNCTION




MAR 1975
DZBMOF .P

2507
2508
2509
2510
251l
2sle
2513
1%
cslS
2516
2517

11

005236
005210

005212
005214

005216
00cs220
005222

035ce4
005226

005230
005232
00534
005236
005e40

00Se42
005244
00Se46
005250
00sese

005254
005256
00c2eD
005262
00ScE4
00Sees
005270
00c272
00E274
005276

MRCY1! 27(657)

ERROR POINTER TABLE

00S700
100421

012711
0C00e3

132711
000240
000402

173000
000340

001772
100003
116124
00000e
000766

122222
022704
001000
101337
0Cs03a?7

005202
122702
000032
103003
105002
062702
006401
022704
165000
101516

; 173206 005700
1173210 100421

;173212 012711
;173214 000003

;173216 132711
:173220 000240
;173222 000402

;173224 1730C0
: 173226 000340

;173230 001772
+173232 100003
$173239 116124
:173236 000002
: 173240 000766

'173242

173242
1173242 122222
s 173244 022704
: 173246 001000
:173250 101337
;173252 005007

'1?3254

173254
:173254 005202
;173256 122702
: 173260 000032
+173262 103003
: 173264 105002
1173266 062702
:173270 000401
1173272 022704
: 173274 160000
1173276 101516

NOS

1-0CT-7S 09:30 PAGE S&

é DISK TRANSFER COMPLETE WITH NO E£ERRORS

1ST RO ; THIS A WRITE?
BMI RXWDON tYES-- SEE IF DONE WITH DUMP
RXEMSL :NO-- READ-- EMPTY SILO

; BR
: READ COMPLETED-- EMPTY SILO TO MEMORY

RXEMSL: MOV BRXEMPT+RXGO, (R1) :START EMPTY

10§: BITB  #RXTREQ'RXDONE, (R1) ;READY FOR MWORD, OR TRANSFER DONE?
BR 208 :BRANCH AROUND VECTOR

. REQUIRED POMER-FAIL VECTOR

’ _HORD  ROMORG,PR?

208:  BEQ 108 :NOT READY-- WAIT SOME MORE

BPL RXRDON :DONE-- GET ANOTHER SECTOR
MOVB  RXDB(R1),(R4)+ :NOT DONE-- GET A BYTE FROM SILO TO MEMORY
BR 108 WAIT FOR NEXT BYTE

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

RXRDON:

8=,

CMPB (R2)+, (R2)+

CMP #8256, ¥2, R4 :HAVE WE READ ENOUGH?

BHI RXPERF ;NO-- RERD SOME MORE
CLRFC: CLR PC :YES-~ GO TO LOCATION ZERO

! WRITE COMPLETED-- SEE IF DONE DUMPING

RXWDON:
$33=.
INC R2
CMPB  ¥26.,R2 s THIS LAST SECTOR ON TRACK?
PIS 108 :NO-- KEEP ON GOING
CLRB ' YES-- CLERR SECTOR ADDRESS

Re
ROD $8ITB!BITO,R2
108: cHpP $102Y4. #28. #2,RY4

BLOS HRLTO
; BR RXFLSL

:BUMP TO NEXT TRACK, SECTOR 1
;ARE WE DONE WITH 2B K?

; YES-- GO HALY WITH RO= O IN DISPLAY
sNO-- FILL SILO WITH NEXT SECTOR

SEQ 0064
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ERROR POINTER TRBLE
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1173342
+ 173342 812703
« 173344 035401

173346 012700
+173350 100005
: 173352 00SC0E
1173365 0O76EE

1-0CT-7S 09:32 PRGE S7

BO6

! MRITE ANOTHER BLOCK-- FILL SILO

AXFLSL: MOV

iUS:

! MERE ON ERROR

BITE

Bed
BeL

MOVB

BR

RXEHLT: MOV

108:

s S0 G B Bs W WY

BIT

BEQ
MoV

BR

MOV

MOV

CLR
BR

#RXFILL+RXGO, (R1) ;SET T0 FILL SILO

SRXTREG!RXDONE , (R1) ;READY FOR ANOTHER BYTE?
108 :NO-- MAIT SOME MORE

RXPERF : DONE-- GO PERFORM WRITE

(R4)+ RXDB(R1) :YES-- STORE ANOTHER BYTE IN SILO
108 :MAIT UNTIL READY FOR ANOTHER

RFTER RETRYING -- DISPLAY ERROR REGISTER ANC HALT
SRXRERR+RXGO, (R1) ;D0 A RERD ERROR REGISTER FUNCTION

sRXDONE , (R1) ;WAIT UNTIL ERROR ASSEMBLED

108 $ . .
RXOB(R]),RD ;GET ERROP REGISTER
HARLTED +HRLT AND DISPLRY ERRORS

START -11 HERE T0 0O A DUMP T0 RX1l FLOPPY DISK

NOTE THAT RO-R? HAVE ALREADY BEEN SAVED IN 40-56
WHEN BUTTON 8! WAS PUSHED

AXDUMP:

8<RXDTRK*BITB> ! «RXDSCT*BITD ,R3

SBITISIRXMRIT+RXGO,R0 ;D0 R WRITE

RS ;CLEAR INDEFINITE RETRY BIT
RXSTRT ; START DUNP GOING
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MAR 1975 MACY11l 27(657) 1-0CT-75 089:30 PRGE S8 SEG 0O0kB
DZBMDF.P11 ERROR POINTER TRBLE
gggg :BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY!l 27(657) 22-AUG-7S 10:30 PAGE S
gggg . REGISTER SAVE ROUTINE
2602 : REGSAV IS CALLEC TO SAVE THE GENERAL REGISTERS RO-R7
gggg : IN MEMORY AT 40-5& (LOCATION ROTOR?).
2605 . CALLING SEGUENCE:
2606 . MOV RO, ROTOR7+0
2£07 ; $]ET RO
2508 : BR REGSAV
52?2 : RET: (RETURN HERE>
| 3511 . ALL REGISTERS RESTORED

515 ;
2614 005356 010037 ;1733Sk DI0037 AREGSAV: MOV RO,ROTOR7+16  :SAVE RC RS PC IN Sb
2615 DOS350 DO000Se 173360 000JSH
216 008362 012700 ;173362 012700 MOV sROTOR7+16,R0 ;RO NOM POINTS TO 56
2617 005364 000056 173364 00GOSH
2618 0D0S36E 010680 ;173366 010640 MOV SP, -(RJ) «SAVE SP IN S4
2619 005370 010540 ;173370 010540 MOV RS, -(RQ) :SAVE RS IN &2
2620 005372 010440 ;173372 010940 MOV R4, -(RD) +SAVE RY IN 50
2621 00S374 010340 ;173374 010340 MOV R3.-(RY) +SAVE R3 IN 46
2622 005376 010240 173376 010240 MOV R2, -(RQ) +SAVE R2 IN 44
2623 00S400 010140 ;173400 010140 MOV Ri'-(RO) :SAVE RI IN 42

00S402 014000 ;173402 014020 -(RC),RJ :RESTORE RO FROM 40
2525 00S404 000177 - 173404 000177 IMP JROTOR?+1E G0 TO SAVED PC

00406 DO4446 173406 OO444E




MRR 1975
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cba?
c628
2629

MACY1l 27(857)

-e

WO W VS WY G WE WL WI GO ET VO W AN GE B R B P

D06

1-0CT-7S 09:30 PAGE SS9
ERROR POINTER TABLE

:BM873F - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)  MACYL! 27(657)

176700

000020
040000
020200
004000
030200
00C0?&

RPOY DISK BOOTSTRAP AND DUMP ROUTINES

. RPO4 REGISTER DEFINITIONS

RPEPA= 176700 ;EXTERNAL PAGE ADDRESS OF RPOM REGISTERS
RPCS1= 0 OFFSET FOR CSR 8!
RPTRE= BIT! s TRANFER ERRROR
RPMCPE = 91713 ' MASSBUS CONTROL PRRITY ERROR
RPDVA= BITII :DRIVE AVAILABLE (T0 ~11)
RPROY= BIT? :FUNCTION COMPLETE
RPFUNC= BITS! 3114'9173'8112'9111 : FUNCTION:
RPPRST= 20 . READ-IN'PRESET
RPMRIT= 60 : WRITE DATA
RPRERD= 70 : READ DATA
RPGO= BITO : GO
RPMC= 2 ;MORD COUNT REGISTER
RPCA= 6 : TRACK (HIGH BYTE) SECTOR (LOW BYTE)
RPCS2= 10 : CONTROL AND STATUS REGISTER 82
RPUNIT= éxra'exTx BITD :UNIT #
RPDS= 12 vs STATUS RE&IS*
RPATA= QI TTENTION ACTIVE
RPERR= BITI :DRIVE ERROR
RPDC= 34 ossrnso CYL INDER
. PRRAMETERS
RPBCYL= O. eoor FROM CYLINDER O
RPEBTRK= 0. PACK 0
RPESCT= 0. sscron 0
RPDCYL= 409. ounp TO0 CYLINDER 409
RPCTRK= 13. TRACK 13
RPDSCT= 8, : SECTOR B

W WME WO W B W W WP R W W

REGISTER USQGE
RO -

FUNCTION CODE (HIGH BYTE) UNIT # (LOW BYTE)
BIT 15 SET IF WRITE

Rl --  ADDRESS OF RPCSI

R2 -- CYLINDER #

R3 - TRRCK (HIGH BYTE) SECTOR (LOW BYTE)

R4 --  WORD COUN

RS - PARAMETER MORD SAVED FROM INITIALIZATION
SP --  RETRY COUNTER

SEG 3087

22-AUG-7S 10:30 PAGE &




MAR 1975
0ZBMDF .P1I

2680 005410
ce8l 20%4i¢e
c£82 ZJSHlM
26583 J0SHib

EOb

MACYLl 27(857) 1-0CT-75 08:30 PAGE &0
ERROR POINTER TRBLE

§ HERE TO BOOT FROM RPO4-- UNIT & IN RO

_ ;173410 RPBOOT:
00500 :173410 00S002 CLR R
008303 ;173412 005003 CLR  R3
052720 ;173414 052700 BIS #(RPRERD+RPGO> ¥B1TB,R0 ;SET READ HIGH BYTE, UNIT & LOW BYTE
C3443C ;173416 034400

SEG 00e8
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MAR 1975 MACY1]l 27(657) 1-0CT-75 09:30 PAGE 6! SEG 0Oe3
DZBMDF.P11 ERROR POINTER TABLE
gggg :BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-AUG-75 10:30 PAGE &
22% 05420 012794 1173420 012704 MOV 8-256. ,RY :READ 256 MORDS TO EOOT
2 60S42Z 177400 ;1734Ze 177400
2688 ; BR RPSTRT :START BOQT GOING
§§§§ : START RPOY GOING ON EITHER DUMP OR BOOT
35 0535424 012706 424 012706 RPSTRT: MOV $RETRY, SP -RETRY RETRY TIMES

as 605- - 00002 1 26 00001

005+30 012701 ;173430 012701 MOV SRPEPA+RPCS!.R1 ;ADDRESS RPCSI IN RI

00S432 176700 173432 176700
gggg ; BR RPRTRY -FALL THROUGH RETRY CODE
5238 : HERE ON ERROR TO RETRY
2702 005434 005705 ;173434 005705 hpnrav 157 RS : INFINITE RETRY?
2701 005436 (00402 ;173436 .00402 BMI 108 :YES-~ TRY AGRIN
2702 005440 DOS306 ;173440 005306 DEC Sp :RETRY COUNT sxnnusrzn’
3703 005442 002437 173442 002437 BLT RPEHLT ' YES-- GIVE U
2705 00S444 000D0S ;173444 0000CS 108:  RESET . ZaP!!
270t 005446 110061 ;173446 110061 MOVE  RO,RPCS2(R1)  ;SELECT PROPER UNIT
2707 005450 000010 ;173450 0000I0
2708 005452 032711 ;173452 032711 BIT RPDVA, (R1) + 1S DRIVE AVAILABLE 10 US?
2709 00S4S§ 004000 173454 004000
o710 00S4Se 001766 17345k 001766 BEQ RPRTRY .NO-- TRY AGAIN
2711 0OCS460 Dle7il 173460 012711 MOV sRPPRST+RPGO, (R1} ;D0 ’READ-IN PRESET® FUNCTION
2712 035462 006021 ;173460 000CRI
2713 00S464 010261 ;173464 010261 MOV R2,RPDC(R]) :SELECT PROPER CYLINDER
2714 COS46& 000034 173466 000034
2715 005470 01036: ;173470 010361 MOV R3,RPDA(R]) . AND TRACK AND SECTOR
2716 005472 000006 ;173472 DOOOCE
2717 008474 010461 ,173‘*74 010461 MOV R4, RPHC (R1) :SET UP MWORD COUNT TO PROPER VALUE
2718 005476 000002 ;173476 000002
z719 . NOTE THAT IT IS NOT NECCESRRY 7O SET UP BUS
2720 RDDORESS, SINCE IT IS O AFTER RERD-IN PRESET
2721 005500 000300 173500 000300 B Ao :GET FUNCTION CODE IN LOW BYTE
2722 005802 110011 ;173502 11001l MOVE RO, (R]) START FUNCTION GOING
gggg 00SE04 D0G300 ;173504 000300 SWAB RO : RESTORE RO
£ .
2725 00SS53% 105711 ;173506 105711 2C8:  TSTB  (RI) : READY?
2726 008SI0 100376 173510 100375 BFL 208 NO-- WAIT UNTIL IT IS
2727 005512 032711 ;173512 0327] BIT mmmmmmsmh : TRANGFER OR MBC PRRITY ERROR?
2728 DO0SSis 060000 173514 ueoooo
2729 00651p 0QI346 ;173€16 001346 BNE RPRTRY . YES-- ERROR-- TRY AGAIN
£73C 005520 03z76! ;173520 032761 BIT RPRTA!RPERR, npoému :ATTN OR OTHER ERROR?
2731 005522 140000 :173S22 149000
2732 00Et24 (00012 173524 00001e
2733 005526 0013¥2 ;173526 001343 BNE RPRTRY :YES-- ERROR-- TRY AGAIN
2734 00SE30 005700 173530 005700 15T RO :RERD FUNCTION?

2735 005532 100247 ;173532 100247 BPL CLRPC s YES-- BOOT-- GO TO LOCATION 0
273¢ ; BR HALTO :NO-- DUMP-- HALT WITH RC= O IN DISPLAY
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DZBMOF . P11 ERROR POINTER TRBLE

2737 ;

g;gg : HERE TO HALT AFTER A DUMP-- DISPLAY RO= 0 IF NO ERRORS

g;:? 00SS34 005000 ;173534 00S000 HALTO: CLR RO :DISPLAY RO= O TO INDICATE NO ERRORS

o742 00553t 000000 17353t 000000 WHALTED: MALT  ;DIE

5;33 005540 000776 173540 000776 BR HALTED :STAY DERD

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

2747 00SSW2 QIEIDO ;173542 016100 RPEHLT: MOV RPOS(R1),RD :DT3PLAY DRIVE STATUS

2748 00SS44 0000:2 ;173544 000012

5;;3 00SS4e 000773 1735% 890773 BR HALTED :R.1.P.

2751 ;

g;gg : START -11 HERE TO DUMP TO RPO4 DISK

2754 : NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-56

ggg : BY PRESSING SUTTON sl.

2757 - 173550 RPDUMP :

2758 (005550 012702 ;173550 Q1o7ce MOV 8RFDCYL , RS

2759 0O0ESSe 000631 ;173552 DOOE3!

2760 00SSSH 012703 173584 012703 MOV #<RPDTRK*BITE) ! C(RPOSCTHBITD> ,R3

2761 005556 006410 ;173556 006410

2762 00S560 012700 173660 012700 MOV 8BIT15! CCRPMRIT+RPGO> #BIT8) ,RO ;D0 A MRITE, UNIT 8 O

2763 005562 130400 :173Se2 130420

2764 005564 Dle704 ;173E64 012704 MOV $-(1024.%28.) ,RY ;SET TO DUMP 28 K

2765 005566 1:CCO0 17356k 110000

276€ 005570 QOS00S ;173€70 00SO0S CLR RS CLEAR INDEFINITE RETRY BIT

27e7 008572 1000714 ;173572 0OC714 BR RPSTRY +START DUMP GOING
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MRCYL1 27(657)

ERROR POINTER TABLE

010037
000040
012700
173606
0006bM

012704
174340

;BMB73F - KLIO (POP-11) 256 WORD BOOTSTRRP ROM VERSION 3(23)

]

000040
000004

; 173574 010037
:173576 000040
$ 173600 012700
+ 173602 173606
: 173604 DOOEE4

; 173606 00S00S
:173610 012500
;173612 012501
: 173614 011802
;173616 012725
1173620 173634
: 173622 011503
s 173624 012715
: 173626 000340

; 173830 012704
+ 173632 174340

HOB

1-0CT-75 09:30 PAGE &3

MRCYL1l 27(857)
INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTEZ20
DTE20 DEFINITIONS

NQTE THAT ALL DTE20 REGISTER DEFINITIONS AND BIT DEFINITIONS
; ARE IN SDEF IN SYSMAC.SML

BTESIZ= 40 +EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PRGE
DTEMAX= Y ‘MAX OF 4 DTE'S ON A POP-11
! BUTTON #4 -- INITIATED BY *-10 RELOAD -11® BIT
BUTONY: MOV RO, ROTOR7+0 :SAVE RO IN 4O
MOV 2108, R0 -GET RETURN ADDRESS IN RO
BR REGSAV :SAVE R1-R?
. REGISTERS SAVED-~ LOOK FOR THE DTE20 WHICHM PUSHED THE BUTTON
. THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
: RINGING AND HAVE THE VALUE 1365 (OCTAL) IN I7°S
s T0 -10 BYTE COUNT TO10BC.
. NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20'S.
lns:  cLR RS - ADDRESS Locnrzon 2ERO
MOV (RS)+,R0 SAVE 0 IN RU
MOV (RG)}+ R1 'SAVE 2 IN Ri
MOV (RS),R2 :SAVE 4 IN R2
MOV 8213, (RS)+ :SET NXM TRAP RDDRESS IN 4
MOV (RS),R3 :SAVE & IN R3
MOV #PR? (RE) 1SET PRIORITY FOR NXM TRAP

: LOOP THROUGH ALL DTE’S
208: MOV #DLYCNT-DTESIZ,R4 ;POINT TO DTE # -1'S DELAY COUNT REGISTER
. (WILL BUMP TO & Q)

SEG 007!

22-AUG-7S5 10:30 PAGE 7

!
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DZBMDF . Pl ERROR POINTER TRBLE

c8le :

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

5815 005634 012706 ;173634 012706 21§: MOV #4, 5P sSET SP TO 4, STACK IS LOCATIONS 2 AND 0

sg;g 005636 000004 173636 000004

5818 DOSEH0 062704 ;173840 062704 22§:  AOD $DTESIZ,RY ;BUMP TO NEXT DTE’S EXTERNAL PAGE ADDPESS

2819 00SE42 COCO40 ;173642 NOGOYO

2820 00544 105704 173644 105704 TSTB R4 +1S_THIS THE END or THE DTE’S?

821 Cd s NOTE_THAT THE (AST DTE IS AT 7745

28e2 : AND THAT NOW R4= 774600 IF END

2823 DOSE46 10077C ;173646 100770 BMI é 0% sYES-- START ALL OVER, UNTIL A DTE

2824 SAYS HE PUSHED THE BUTTON

5825 005650 032764 ;!73650 0327&M BIT k701108, STAT-DLYCNT(RY) ;DOORBELL RINGING?

c82t 005652 004000 173652 004030
o827 00SESY 000534 ;173654 030034

2828 00SeSe OCI1770 ;173656 001770 BEQ 2es NO-~ TRY NEXT DTE

2829 005560 026417 ;173660 D2kYl1? CMP 10108C- DLYCNT(R%’ (PC) ;DO0ES THIS ONE HAVE 1365
2830 00See2 000014 ;173662 000014

£83! ; INIT'S TO -10 BYTE COUNT?

2832 0CSBe4 001365 ,173664 001365 BNE 223 ;NO-- TRY ANOTHER DTE




MAR 197S
DZBMDF.P

i1

005666
00c670
0J567¢2
005674

825676

005713

0os712
COE714
005716
005720
00s722

MACYLl 27(ES7)

ERROR POINTER TABLE

0:270C
050130
C12420
822700
000iSh
103374

005724
Q10401
012700
000100
010021

;BMB73F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

; 173666 010315
173870 010245
;173672 010145
;173674 010045

; 173676 012700
: 173700 000130
: 173702 012420
: 173704 022700
: 173706 000156
1173710 103374

;173712
173?12 005724
:173714 010401
1173716 012700
+173720 006100
+ 173722 010021

JOb

1-0CT-75 09:30 PAGE 65

MACY11 27(657)
. ME HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
: ADDRESS OF DLYCNT REGISTER IS IN RY

MOV  R3,(RS) ;RESTORE LOCRTION &
MOV R2.-(F5) Py
MOV  RI.-(RG) P 2
MOV RO, - (R5) : 0

SAVE FIRST 12 DTE REGISTERS DLYCNT TQ TO11DT
Ih LOCATIONS 130-156

MOV $DTESAV, RO :POINT TO SAVE AREA
298: MOV (R4)+. (RO)+ .SPVE A REGISTER
CMP 870110T-CLYCNT+DYESAV, RO ;FINISHED?
BHIS 298 :NO-- SAVE SOME MORE
. R4= TO11DT+2
: SET Rl= STATUS REGISTER
: R4y= DIAG2 REGISTER
: DO 'DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT
i LORCED FLAG
tss-.
187 (R4)+
MOV R4, Rl . S0 DOES RI
MOV oohssar RO :SETUP RO FOR 'DIRGNOSTIC RESET’
MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER

SEG 0073

22-AUG-7S 10:3C PRGE 7




MAR 1975
DZBMDF P11

2869

S724
005726
30

00573¢

005734
005736
005740
005742

D0S744
005746
005750
005752
005754

005756
005760
005762
00S764
005768
00s77¢

00577¢

MACYL! 27(BS7)

ERROR POINTER TRBLE

005061
177744
005061
177764

032711
004200
001775
010014

005061
177766
012761
107400
177762

032711
204000

00

010014
01270S
100000

005007

; 173724 005061
$173726 177744
;173730 005061
173732 177764

173734 032711
+ 173736 004000
1173740 001775
1173742 010014

;173744 00S06!
173?40 177766
;173750 012761
173752 107400
: 173754 177762

;173756 032711
: 173760 004000
1173762 001775
;173764 010014
;173766 012705
:173770 100000

,173772 00S007

i REGISTERS:

Rl --
R4 --

ILL NOW START READING -11 MEMORY, RS SOON AS MWE SET

T

e W WV wswe S ae

30%8:

408:

HE -10

W
THE TO -1C RDDRESS.

CLR
CLR

BIT

BEQ
MOV

KOb

1-0CT-7S 09:30 PARGE &6

DRESET (DIAGNOSTIC RESET FUNCTION)

STAT (STATUS REGISTER)

DIAG2 (DIRGNOSTIC REGISTER #2, WHERE DRESET IS)
WHEN FINISHED, THE -10 WILL RING OUR DOORBELL
DLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELRY (ZERO)
TOL0RD-STAT(RL) ;S5:+"7 OUMPING -11 MEMORY 70 -10

TARTING AT LOCATION O
5T 1108, (R1) ; IS DOORBELL RINGING (TRANSFER COMPLETE)?

;NO-- WAIT FOR DOORBELL

308
RO, (RY) :YES-- CLEAR DOORBELL AND ERROR FLAGS

NOW THE -10 WILL GIVE US R 256 WORD BOQTSTRAP TQ BE RERD
INTO -11 MEMORY STARTING AT LOCATION 0.

WHEN FINISHED

THE -10 WILL RING OUR DOORBELL, AND WE WILL START EXECUTION
OF THE LORDED CODE AT LOCATION'O.

CLR
MoV

BIT
BEG

MOV
MOV

CLR

TO11AD-STAT(R1) ;START INPUT TO LOCATION O
$IFLOP!<(-256.>87777>,TO11BC-STAT(R!) ;256 WORDS, INTERRUPT

. =10 WHEN DONE
$TO11D8,(R1) ' ;DOORBELL RINGING (LOAD FINISHED)?
40s :NO-- WAIT UNTIL DONE

RO, (RY4) 'CLEAR DOORBELL RINGING

881715, RS 'SET RS: BITIS= 1, BIT0= 0

. TO SAY BUTTON #4 PRESSED

e ;GO T0 LOADED CODE, STARTING AT

; LOCATION O

SEG 0074




MAR 1975
DZBMOF.P

2908
2309

11

00S774

935776
005776

006000
005256
006260
006656
006660
007256

MRCY11 27(857)_ 1-0CT-7S 09:30 PAGE &7

ERROR POINTER TRBLE

;173774 000004
000

000000 ;173774
: 173775 000
END.YF:
000300 ;173776 000
1173777 000

; 174000 000001

000127
000001
000177
003001
030177
00000l

.
]
L]
.
!

MAP.YG:
END.YG:
MAP.Y.:
END.Y.:
MAP. YX:
END.YX:

;BMB73F - KLI1C (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY!l 27(e57) 22-RUG-7S 10:30 PAGE 8
FILL TO END OF ROM ‘

.PRINT
.BYTE

.BYTE
.BYTE

.END

. BLKW
.BLKN
.BLKH
-BLKW
.BLKH
.8LKM

E— e

SEG 0075

LO6

61000)-<.-ROHORG) ;FREE BYTES AT 1000
0
0
0

1e?
27.

l
1
i
127.
l
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0ZBMDF P11 ERROR POINTER TRBLE

2931 & 060000 0036 06 06 0036 363606 3038 0636 0 3696 00 30 03036 3036 3006 0630 3638 36 308 0696 06 16 3436 0696 36 6.9 36 36 3 30 ¢

2932 : INITIRLIZATION AND START UP OF PROGRAM.

Sgga iiilillllil!!l!*ll!!l*ilil&lli!llililillll!l!llll!il*i!l!!*

4

2935 007260 RESTRT:

2936 007260 012706 001100 MOV #3CMTAG, R6 sFIRST LOCATION TO BE CLEARED

2937 007264 005026 CLR (Rb)+ CLERR MEMORY LOCATION

2938 007266 022706 001136 CMP OSTKS R6 00 £?

2939 007272 001374 BNE LOOP BACK IF NO

2940 007274 012706 001100 MOV S SETUP THE STACK POINTER

2941 007300 Q12737 Q1SS24 000020 MOV USSCOPE asI0TVEC IOT VECTOR FOR SCOFE ROUTINE

2942 007306 012737 000340 0000c2 MOV 8340, astOTVEC+2 LEVEL

2943 007314 012737 (15620 000030 MOV $SERROR JUEMTVEC EMT VECTOR FOR ERROR ROUTINE

2944 1007322 012737 000340 000032 MOV £340, SEMTVEC+2 LEVEL

¢S (007330 012737 016150 000034 MOV lSTRﬁP S8TRAPVEC TRQP VECTOR FOR TRAP CALLS

2946 007336 012737 000340 000036 MOV IBHU UTRAPVEC+2 LEVEL 7

e947 007344 012767 007344 171534 MOV ${ PADR SINITIALIZE THE LOOP ADCRESS FOR SCOPE

2948 (007352 005067 001056 CLR INiTFG < INITIR ALYZE 10 ASK WHICH TYPE

2948 007356 00S067 001042 CLR TABLE s INITIALIZE TO ASK WHICH TYPE

2950 007362 012706 001.00 START: MOV #STACK, SP ,SET THE STACK POINTER

295! 007366 005067 171624 CLR LSTERR' :CLEARR ERROR FLG REPORT

2952 007372 005037 000000 CLR 8140 SET FOR UNEXPECTED TRAP TO ADD O

2953 007376 012767 007362 005270 MOV aSTQRT PRG.NO GEY READY FOR PWR FRIL BEFORE FIRST TEST.

2S84 007404 Q012737 000006t 000004 MoV SET TIME QUY TRAP VECTOR

2955 (007412 005037 000006 CLR asé SET TIME QUT STATUS T0 O

2956 007416 005067 004546 CLR FLAGY CLERR TEST 4 INITIAL FLAG

2957 007422 005737 (00004e 157 <ILT nn I RUNNING UNDER ACT-11??

2958 007426 001002 BNE .+b BR IF € ARE* UNDER ACT~11M!

2959 (007430 000167 000412 JMP CONT JUMP IF NOT ACT-11

2960 007434 013746 000004 MOV d#4, -(SP) SRV TRAP POINTER

296! 007440 012737 010440 000004 MOV SNOROM 3y PUT IN A NEW ONE

2962 007446 005737 173000 TST 3%173000 :TRY TO READ THE ROM

2963 007452 000240 NOP HQIT FOR POSSIBLE TRAP

2964 0OC74S4 (012637 000004 MOV (SP)+. d#4 IF NO TRRP RESTORE POINTER

2965 007460 026737 171714 173000 CMP MAP. Yh 84173000 DOES 1ST WORD COMPARE?

296 00746 001034 BNE 64% CHECK NEXT MAP

2967 007470 013746 090004 MOV o84, ~(SP) SRVE LOC 4

2968 007474 012737 007516 000004 MOV 165%, d¥y SET FOR TIMEOUT

2969 007502 005737 173400 TST 38173400 RERD FROM 173400

2970 007506 000240 NOP IF NO TIMEOUT, NOT YA

2971 007510 012637 000004 MOV (SP)+ I :RESTORE LOC 4'

€972 007514 00042} BR

2973 007516 022626 65%: CMP (SP)+ (SP)+ sADJUST STACK

2974 (007520 012637 000004 MOV (SP)+ Qw4 RESTORE LOC 4

2975 007524 012767 001400 000672 MOV SMAP. ?n TABLE 15T MAP ADDR

297& (007532 012767 001776 000666 MOV $END. YQ ALLEND LRST MAP RDDR

2977 007540 012767 173376 000670 MOV 0173375 LASTA LRST ROM ADDR

2978 007546 012767 000101 005230 MOV 8000101 ' VERSON SET ROM TYPE

2979 007554 000167 001070 JMP PRGI STQRT TEST |

€980 007560 B4S:

2981 007560 026737 1722i4 173000 CMP MAP.YB,d%173000 ;D0ES 1ST WORD COMPARE?

2982 00756t 001016 BNE 699 CHECK NEXT MAP

2983 007570 012767 002000 000626 MOV $MAP. YB, TRBLE lsT MAP ADDR

2984 007576 012767 002776 (C00eZ22 MOV $END. YB ALLEND LnST MAP ADDR
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DZBMDF P11 ERROR POINTER TABLE

29685 007604 012767 173776 0COE2Y MOV #173776,LASTA  ;LAST ROM_ADDR

2986 007612 012767 000102 0OSIE4 MOV 000102,VERSON ;SET ROM TYPE

2987 027620 000167 001024 JMP PRGI :START TEST 1

2388 007624 B9s:

2989 007624 026737 173150 173000 CMP  MAP.YC,3#173000 ;DOES 1ST WORD COMPARE?

2990 007632 0C1036 BNE 748 :CHECK NEXT MAP

2991 007634 013746 000004 MOV e -(5P) ;GAVE LOC Y

2992 (007640 012737 007664 00CO0Y MOV 768,38 ;SET FOR TIMEQUT

2993 (007646 026737 173526 1734C0 CMP  MAP. ?c+qon 33173400 118 IT YC?

2934 007654 (001004 BNE  77% F NOT YC

2395 007656 012637 0COOOM MOV (SP)+,dw4 nssrone LOC 4

299 007662 000HOY BR 783 :YES IT IS A YC

2997 (007664 022626 7e8:  CMP (SP)+,(SP)+  ;ADJUST STACK

2998 007666 012637 000004 778: MOV (5P)+,awd :RESTORE_LOC 4

2999 (07672 000415 BR 748 :CHECK NEXT MAP

3000 007674 783:

3001 007674 012767 003000 000522 MOV #MAP.YC,TABLE  ;1ST_MAP ADCR

3002 007702 012767 003776 000S16 MOV #END.YC,ALLEND ;LAST MAP ADDR

3003 007710 01762 173776 000520 MOV #173776,LASTA  iLAST ROM_ACOR

3004 007716 0lg767 000103 0OSOE0 MOV #00C103,VERSON ;SET ROM TYPE

3005 007724 006167 000720 JH#  PRGI :START TEST I

3006 007730 7u8:

3007 007730 026737 174044 173000 CMP  MAP.YD,3#173C00 ;DOES IST WORD COMPARE?

3008 007736 061016 BNE 79 :CHECK NEXT MAP

3009 007740 012767 004000 00CHSE MOV #MAP.YD,TABLE  ;1ST MAP ADODR

3010 007746 012767 004776 000452 MOV ®END.YD,ALLEND ;LAST MAP ADDR

3011 007754 012767 173776 0004SH MOV #173776,LASTA  :LAST ROM_ADDR

3012 007762 012767 00D 00SOI4 MOV #000104,VERSON :SET ROM TYPE

3013 007770 00G167 0O0eSH J#  PRGI :START TEST I

3014 007774 798:

3015 007774 026737 175000 173000 Cb MAP.YF, 34173000 ;DOES 1ST WORD COMPARE?

3016 010002 201016 BNE 84S s CHECK REXT

3017 010004 012767 005000 000412 MOV #MAP.YF,TABLE  ;IST MAP AooR

3018 010012 012767 005776 0GO40E MOV MEND.YF.ALLEND :LAST MAP ADDR

3019 010020 012767 173776 000410 MOV %173776,LASTA  iLAST ROM_ADDR

302C 010026 012767 0COL06 004750 MOV 3000105 VERSON ;SET ROM TYPE

3021 010034 000167 0O0C0BIO I PRGI :START TEST I

3022 010040 BuS:

3023 010040 104400 010540 TYPE  ,NMATCH ;NOT BMB?3YR OR B OR C OR D

3024 010044 000000 HALT

3025 010046 005767 000362 CONT: TST  INITFG ;15 THIS THE FIRST TIME START UP?

3025 010052 001127 BNE 3% ;BR_IF NOT FIRST TIME HERE.

3027 010054 005167 0O003SH COM_  INITFG 1SET THE FLAG

3028 010050 104400 Ol1242 2s: TYPE  ,BMB73X ; TYPE THE GUESTION.

3029 010064 104412 ROLIN

3030 010066 012602 MOV (SP)+,R2

331 010070 011202 MOV (R2),R2 iPLACE CHARECTER INTO Re.

3032 010072 022702 000052 CMP ¥53,R2 ;WAS ¥

3033 010076 00101} BNE  BH§’ :BR_IF Ho

3634 010100 012767 006260 000316 MOV wHRP.Y.,TRBLE iSET FOR START OF TABLE

3035 010106 012767 OCEESE 000312 MOV MEND.Y.,ALLEND iSET END OF TRBLE

303 010114 012767 173376 000314 MOV #173376,LASTR  ;SET LAST ROM ADDR

3037 Gip0iz22 BuS:

3038 010i22 022702 000101 CMP 101,R2 ;MRS A HIT??
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MRCYL:

022702
051011
012787
0ie767
Ci276?

022702
00311
Gi27e?
012767
Qig?e?

01C2¢e?
205767
301903
104400

Sy

7(6E7)
Iv

031400

177¢
173376
000102
002200
002776
17377E
0cC:03
i
173775
000104
004000

QQu77¢
173776

011317
01431e

CCoO0e!

000272
020082

001000
0000¢E3

CCi7eb
000064

902760
014544
176634

1-0CT-75 03:30 PAGE 7C
NTER TRBLE

0C326E
CoCesH

c00236
cCle3e
0CC234

000206
035202
§3S204

020156
000i5¢
000isH

300iek
000122
000124

£SS:

6ES:

Y4 H

£9%:

38:

X.X.:

cs:

43

£s:

3} %

33

TRBLE:
ALLEND:

BO7

65§

¢HAP. YA, TRBLE

SEND. YA, ALLEND
8173376, LASTA

#102,Re
653
sMAP. Y8, TABLE

SEND.YB, RLLENU
2173776, LASTA

a103 Re

OP‘RP YC, TRBLE
stND. YC, ALLEND
8173776, LASTA

8104,Re

68$

$MARP. YD, TABLE
$END. YO, ALLEND
8173776,LASTA

$106,R2
638
sMAP,YF, TRBLE

$END. YF ) ALLEND
$17377¢,LASTA

R2, VERSON
QL

en ERR
e
MSG3

(SP)+ R
(R2), A3
cgl k3

PRG!
862,R3
s§

FRGS
883, R3
£§

PRG3
¥64,R3
3%
PRGY
M. QN
RESTRT

E8RE8ITE
-4 W -4
O+ Otrvd Osae

;BRI NO

:SET FOR START OF TABLE
+SET END OF TABLE

:SET LAST ROM ACCR

;MRS B HIT??

1BR_IF MO

1GET FOR START OF TABLE
:SET END OF TABLE

:8ET LAST ROM AOCR

;HAS C HIT??

;BR_IF NO

:SET FOR START OF TABLE
:SET END_OF TRBLE

:8ET LRST ROM ADOR

:WRS D HIT??

;BR_IF N0

:SET FOR START OF TRBLE
:SET END OF TRBLE

:8ET LAST ROM ADDR

HRS F HIT??
R_IF NO
SET FOR START OF TABLE
:SET ENO _OF TRBLE
:SET LAST ROM RODR

;STORE VERSION TYPE,.

tHRS A MAP BEEN SELECTED?

:BR_IF OK..

: TYPE ERROR
:G0 AND GET CORRECT MAP,
: TYPE MESSAGE FOR TEST NUMBER

lﬂé

83583
Ve -4
M40

4
<M
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MRk 137S MaCYll 27(857) 1-0CT-7S (09:30 PRGE 7! SEQ 0079
DZBMDF.PLI ERROR POINTER TRBLE
3093 C10430 006660 EXTMAP: MAP, YX
3094 Q10432 007256 EXTEND: END.YX
3095 010434 000000 INITFG: O
Q1043 000030 LASTR: O
3097 Q10440 104400 0104SC NOROM: TYPE ,NOROMS ;TYPE CAN'T FIND A RESPONSE
3098 010444 000000 HRLY ;NO LORDER INSTARLLED?
3099 DJi0446 000776 BR .~
3100 Q0I04SC O0OSCIS 0Slie4 0SCI10L NOROMS: .ASCII <iS)<12>/TRAP TO 4 ON IST RERD OF 173000/
G108l 915 Cyy4ig 02Cl123 LASCIZ <15X¢12>/1S LOARDER INSTALLED?/
DI10E4D 00SJ1S Q40533 0223516 NMRTCH: .ASCII «<I1SX<12>/CAN’T IDENTIFY LOADER RS YR,YB,YC,YD OR YF AFTER/
210622 0QOSUIS (048503 C2Clac LASCIZ  «15)<¢12>/CMP WITH LOC 173000/
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MACY1l 27(6S?7) 1-0CT-75 09:30 PAGE 72 SEG 0080
ERROR POINTER TRBLE

:PROGRAM |

; THE FURPOSE OF PROGPAM 1 IS TO READ THE ROM AND
s VERIFY THRT THE DATR IS CORRECT. ALL RDDRESSES

+ARE RERD, EXCECFT THE TRAP VECTOR, FIVE TIMES.

; THE SECOND PART OF THIS TEST VERIFIES THAT TRYING
7O WRITE THE ROM RESUTS IN A TIME OUT TRAP,

;ALL RDDRESS ARE WRITTEN WITH R -1

; AND ARE EXPECTED TO TRAP.

012767 010650 OCD4O16 PRGL: MOV 8PRGI,PRG.NO  ;SET FOR PWR FRIL
012767 000SG0 170334 MOV 2500, }COUNT D0 THIS TEST S03(B) TIMES.
012737 014676 000COM PRG.1: MOV eNO. tRAP. ¥4  ;SET FOR UNEXPECTED TRAP.
012700 173900 MOV $1730C0, RO :GET BEGGINING ADORESS

0i2767 010722 170202 MOV 828, SLPADR :IF SWl4=1: GOTO 28 WHEN SCOPE IS HIT
016704 177514 MOV TARLE, RY :SET START OF MAP

01£767 177522 000322 MOV LASTA LAST :SET LAST ADDRESS

012703 000005 15: MOV $S. . R3 :D0 EACH ADDRESS S TIMES.
822700 173024 28: CMP 3173024, R0 -DON'T DO THE VECTOR ADD.
001001 BME 208 +BR IF NOT THE VECTOR ROD.
922024 CMP (RO)+, (R4)+ : UPDATE TO NEXT ARCDRESS

022700 173224 208:  CMP 8173224,R0 :DON’T DO THE TRAP VECTORS
001001 BNE 218 'NO THIS ISN'T A TRAF VECTOR.
g22024 CMP (RO)+, (R4)+ *UPDATE THE POINTERS..

010467 170156 218: MOV RY, $GODAT

010067 170154 MOV RO. $8DCAT

011067 170250 MOV (RB), TEMPY -READ THE ADDRESS

011467 1702492 MOV (R4)’ TEMP3 READ THE SOF TWARE RDDRESS
026767 170236 170236 CNP TEMP3, TEMPY

051401 BEQ 22% :BR IF GOOD

104001 ERROR I : INCORRECT COMPARISON.

232767 0OMO00 168SEE 228:  BIT 8BIT1], SKR :QUICK PRSS.?

001002 BNE 23§ :BR IF YES

00530 DEC R3 +HAS THAT ADD BEEN READ 5 TIMES?
001345 BNE 2 'BR IF NOT § TIMES

026700 000224 23%: CMP LAST, RO -WAS LAST ADDRESS CHECKED?
001403 BEQ 108 :BR IF YES

000004 SCOPE :LOCK ON THIS ADDRESS IF SWl4=l
Qz2024 CHP (RO)+, (RY)+ *UPDATE THE POINTERS.

000735 BR 18 :CONTINUE THE TEST.

132767 000001 166536 10S:  BIT $BIT0, SWA -EXTENDED WORD TQ BE CHECKED?
00141 BEG 3 :BR IF N0 CHECKING.

022767 173776 000176 CHP 8173776, LAST IS ALL THE TEST DONE?

001407 BEG 38 :BR IF YES.

012767 173776 000166 MOV 8173776,LAST  ISET LAST ADDRESS.

016704 177352 MOV EXTMAP, RY SET EXTENDED MAF,

005720 ST (RO)+ +POP POINTER

000716 BR 15 GO DO THE TEST.
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MRCY11 27(657)
ERROR POINTER TABLE

012767
012700
012737
Cl

022700
9010C1

005728
022700
00:001

AN IAVIARILAVI (V]

011106
173000
0lil4e
COQO00S
173024

173224

177777
173066

J01100
0040co

0G0oC0o!
17377¢

177230

167776

0C3S06
177414
177424

040515
042012
04101¢
QesCle
020C40

EQ7

1-0CT-75 09:30 PRGE 73

170016
000304

166414

16400

047111
053108
034115
Q40454
04252k

3s:

4s:
53%:

c4s:

25%:

6s:

308 :

3i8:
3cs:

7%:

Bs:
LARST:
BMB73X: .
oM.ERR:

VERS:
.EVEN

858, SLPADR
£173000, RO
:ss 3

5173024 RG

(RO)+
8173224,R0
25§

(R2)+
2-1, (RO)

RO, TEMPY
e

8STARCK, SP
sBITI1,SHR

(?0)+
éCOUNT
PC,EOQP

PREI
PRG. 1

;¥Eg; THAT WRITTING ROM RESULTS IN A TIME OUT

T

HE REGISTER POINTER
CHECK FOR THE OTHER VECTOR
tBR IF NOT THE VECTOR
tUPCATE THE POINTER

;WRITE ROM NITH A_-1

HQIT ONE INSTR. TIME

;WRITING ROM DIDN'T TIME OUT.
s RESTORE STACK
: QUICK PASS?

;00 _EACH RDD S TIMES
:NOT DONE WITH THIS ONE YET.

;EXTENDED 128. WORDS TO BE CHECKED?
:BR IF NO

;HAVE ALL 256. MORDS BEEN CHECKED?
BR IF ALL DONE

HQVE ALL 128. WORDS CONE?
s CHECK SW14 FOR FREEZE!!
:UPDATE 10 NEXT ADDRESS

GO DO_IT AGRIN
TERATION COLNT DONE?
BR IF NOT DONE.
s TYPE END HESCQGE
:G0 00 _IT AGAIN
:GO RESTART.

C15)<12>/MAINDEC-11~DZBMDF /7
(15)¢12>/CEVICE VERSION/

<xs><1e>fene73 w
(1SHr<1e)7# Q
/" VERSION: ahe?a Y/

0,F ONLY./
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MRCYli 27(857) 1-0CT-75 (09:3C FAGE 7+ SEG 0082
ERROR POINTER TRBLE

: PROGRAN ¢

;BLINC READ FROM ROM.

; THIS PROGRAM WILL DUMP THE CONTENTS OF THE ROM OUT
'PERFORMING NO CRECKING AT ALL.

;PLERSE NOTE: NO CHECKING IS DONE.

12767 Q11370 (C03276 PRG2: MOV IPRG¥pPRG.N0 ;SET FOR POWER FAIL

s
RRPTR
OO0 O0O0O0OCOOoOOOEOOOOOCO0OON0

R
BIRRA
et Pt Bt Bt ot P Pt ot et Ps B Pt Pt Pt Pt Pt Pt § oo Ps bn

o
o3

HERBRRRRE
QW NN LW e—

3221

BREQELGRRLSE &

430

[ 2k aad 2 Y Y S SN U Sy WD o S S,

Pl el ol
n
8

18737 014676 COCO04 MOV aNO.TRAP, g4  :SET FOR UNEXPECTED TRAP TO Y
8é57s7 677855 177e=8 V LASTA *nér

2767 000 17762 ADD 82, LAS
012700 173000 218: MOV 2173000, R0 SET RO WITH THE STARTING ROM AOD.
01£703 176774 MOV TABLE,R3 1SET POINTER.
104400 011750 TYPE  ,DH.2 :TYPE MESSAGE
104400 012050 TYPE DH. 2B :TYPE THE HERDER
Gi2?6? 000007 167554 !§: MOV k7 TEMPS :SET COUNTER
011001 MOV (R8),R! *READ THE ROM
010067 167550 MOV RO, TEMP3 :STORE RO
010167 167546 MOV Rl TEMPY +STORE R]
022767 006260 176736 CMP sMOP.Y. TABLE  :IF BMB73.Y® SELECTED; FILL TABLE
51001 BNE 22% :BR IF NOT BMB73.Y#
011023 ) MOV (RO), (R3)+ tFILL THE TABLE..
005720 228: 187 (R4 +POP THE POINTER
109400 014580 TYPE  ,MCRLF
01674 167520 MOV TEMP3, - (SP)
104402 TYPOC
104400 014551 TYPE MSPACE : TYPE THREE SPACES.
016746 167510 MOV TEMFY, -(SF)
104432 TYPOC
011001 78: MOV (RO} ,R! -STORE ROM DATA
010067 167478 MOV RO, TEMP3 :STORE ROM RDDRESS
010167 167474 MOV R1 TEMPY : PREPARE DATA FOR TYPE OUT
022767 006260 176684 CMP sMAP.Y. TRBLE ;IS BM873.Y® SELECTED?
001001 BNE 238 ‘BR IF NO..
011023 MOV (RD), (R3)+ 'FILL THE DRTA TRBLE
005720 238: TST (RQ) ¢ :POP THE POINTER
104400 01455) TYPE  , MSPACE
016746 167450 MOV TEMPY, - (SP)
104402 TYPOC
026700 177454 CMP LAST,RO ;HAS THE HIGHEST LIMIT BEEN HIT?
001404 BEG 23 -BR If ALL CONE,
00S367 167430 DEC TEMPS : DECREASE COUNTER
001362 BNE 7% +BR IF NOT 0: KEEP GOING
000721 BR 18 +GO TYPE ADDRESS NOW
032767 000001 165764 2§: BIT 88170, SWR :1S THE EXTENDED 128. WORDS TO BE CHECKED??
001455 BEQ 3§ ‘BR IF NO.
012700 173400 MOV $173400,R0 ‘RESET POINTER OF ROM
016703 176612 MOV EXTMAP, R3 :SET SOFTWARE MAP POINTER
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. MRCY1l 27(£57) ocr 75 09:30 PRGE 75 SES 0083
DZBMDF.P11 ERROR POINTER TAB

324g 011Ele 104400 OlE162 TYPE  ,DH.2A - TYPE NEW HEADER

347 §1lb22 108400 012050 TYPE  |DH.zB s TYPE ADDRESS AND +XX

Pug J1'e2E 0l2767 000007 187386 6%: MOV 47 TEMPS *SET TYPE OUT COUNTER

343 0iied 011001 MOV (RO) R 'READ THE ROM

3250 011636 010067 167362 MOV RG, TEMP3 :STORE RO

3261 0iled2 01067 (67360 MOV Rl TEMPY :8TORE R

3552 Dlied4e 012023 MOV cnb)+ (R3)+ :STORE THE DATA IN SOFTHARE MAP

3263 011650 104400 014560 TYPE MCRLE

3054 011654 NIe746 167344 MOV fsnpa -(SP)

%E 011660 104402 TYPOC

3257 011662 104400 (014551 TYPE MSPACE

3258 (0il6bb 016746 167334 MOV ?Enpq -(SP)

3253 011672 104M0Z TYPOC

éesz Cl11&74 011001 8s: MOV (R0),RI :SAVE THE ROM DATA

2e2 011676 010067 167322 MOV RO, TEMP3 :GAVE THE ROM ADDRESS

ggga 011702 010167 167320 MOV R1, TEMPY +SET DATA FOR TYPE OUT

33522 011706 104400 0l45S! TYPE MSPACE

3267 G11712 016746 167310 MOV TEMPY, - (SP)

gggg 011716 104402 TYPOC

3270 011720 012023 MOV (RO)+ (R3)+ STORE THE DATA IN SOFTWARE TRBLE

3271 011722 022700 174000 CMP 8174000, R0 'HAS THE HIGHEST LIMIT BEEN WIT?

3272 011726 001404 BEQ 33 ‘BR IF ALL DONE.

3273 01:730 D0S3&7 16726k DEC TEMPS :DEC TRBLE COUNTER

3274 011734 00357 ENE 8s :BR TO JUST TYPE DATA

275 011736 000733 BR A :BR TQ TYPE ADDRESS

3276 011740 005030 3s: CLR RO 'CLEAR DATA LIGHTS

3277 011742 200000 HALT ‘HIT CONTINUE TO PROCEED.

3278 Q11744 000167 177420 TMP PRG2 :G0TO PRG 2

3575 011750 006414 00S0I2 018412 DH.2:  .ASCIT <1W (1S 12x¢12>¢12)¢35)IP> <177 177> 1177 /BLIND READ OF ROM/
012003 015 00E4l2 (077577 JASCIZ <15y ¢12) (15X 1772 ¢177>/NOTE: NO CHECKING IS PERFORMED./
012050 005015 QY0412 042104 DH.2B: .ASCII <I5><12><12)/RDCRESS ADD+00 ADD+02_ RDD+Q4/
012111 040 Q40440 Q42104 .ASCIZ 7 ADD+06 ADD+10 ADD+12 RDD+IN ADD+16/
012162 005015 Q42412 053130 DH.2R: .ASCII «1S>¢12)«12)/EXTENDED 128. WORD ROM DUMP./
012221 0I5 OM1412 047117 JASCIT  (1E>¢12>/CONTENTS DUMPED 1S PLACED IN THE SOF TKARE/
012274 0050:6 (40Si5S 027120 JASCIT  «15><12>/MRP. VISUAL INSPECTION OF DATA 1S/
012337 015 0su4l2 052517 RSCIZ  «(15)¢12)7YOUR RESPONSIBILITY!!/

01237C .EVEN




MAR 1375
DZBMDF .F11

3280

3281

382

283

3264
3285
3286
3287
3288
3289
3230
3291

3297
3793
3894
3295 012370
329 012376
3297 (012402
3298 0i2v06
3293 Q1412
3300 012414
3301 012416
3302 012420
3303 0l2+24
3304
3305 012426
3306 Dig43e
3307 012434
3308 012440
3309 012442
3310 012446
3311 01452
3312 012454
3313 012480
3314
331E 01246
3316 012478
33(7 012474
3318 012500
3319 012504
3329

3321 0125%
3322
3323 012512
3324 012514
3375

3326 012516
3327 012520
3328 012524
3329 012506
3330 012532
3331 012536
3332 012542
3323

MACY1l 27(£57)
ERROR POINTER TABLE

001002
0C0167
022702
231444
104400
000752

016767
104400
016746
01e701
104402

104400

104414
0l2ell

00s72!
026701
103413
010167
104400
016746
104402

01237C 002276
176022

000764
014453

COO0!114

000104
000122

033342
000101

014544
000704
014560

166526
166522

014551

175706

166474
014560
166464

HO7

1-0CT-7S 03:30 PAGE 76

166536

:PROGRAM 3
; PROGRAM 3 IS THE SAME RS PROGRAM | ONLY YOU THE
:USER HAS THE CHANCE TO ALTER THE MAP WHICH IS
:COMPARED TO THE DATA IN THE ROM ADDRESSES

;NOTE THE FOLLOWING COMMANDS:

‘a0
s kR
s ¥L
;lﬂ
;CR

PRG3:

XHOLD:

10¢:

SRV, D:

DATA
RUN
LIST
ACDRESS
CARRAGE

INSERT DATA: HIT LINE FEED TO ESCAPE.

RUN THE PROGRAM

LIST THE SOFTWARE TABLE ON TTY.

INPUT THE RDDRESS OF THE DATA YOU WANT TO ALTER.

RETURN- WHEN IN THE DATA INPUT MODE A CARRAGE RETURN
NAITS FOR NEW DATA.

8PRG3,PRG.NO ;SET FOR POMER FRIL

TABLE Rl +DEFAULY STARTING ADDRESS TO MAP
R}, ADORESS :GAVE THE SOF TMRRE ADDRESS
. MASTER :TYPE AN ¥~
(SP)+ R2
(R2),R2
8114 R2 WAS AN “L™ (LIST) HIT?
SRY. [
§§3qbne :WAS A “D" (CATA) KIT?
?égé,na WAS AN “R* (RUN) HIT?
SRV.R
2101, R2 :WAS AN "A™ (RDDRESS) HIT?
GRV.A
M. QM +TYPE R "7
XHOLD sNEITHER A “L™,"P","”D","R","R",0R CR WAS HIT.

ADDRESS, TEMPY  ;RESET ADDRESS POINTER.
MCRLF
tEMPY, - (SP)

TEMPY R]

,MSPRCE

(SP)+, (R1) :STORE DATA

(R1)+ :UPDATE THE SOFTKARE AODRESS
EXTEND, R ‘1S THE LIMIT EXCEEDED

78 + INPUT LIMIT EXCEEDEC!! ERROR.
R1, TEMPY :GAVE THE ADDRESS.

MERLF

teMPY, - (SP)

SEG 008y




MAR 1875

0ZBMDF .

Pil

012544
012550
012554
012560

Clebse

01265E
gieeee

0l2bt4

012670
012674
012700

01270¢
012706
012710

012714
012720

MACYil 27(657)
ERROR POINTER TRBLE

010157
000167
104400
000167

104414
0letk?
000167

016700
016767
104400
104400
012767
011087
010067
00S720
104400

016746
104402

104430

016746
104402

104400
011067
010067
305720
016746
104402
104400

016703

001356

000622
17732
014544
17762¢

014560
166354

014551
166344

014551
5
166320
014581
000366

166270

107

1-0CT-7S 09:30 PRGE 77

000176

166374

MOV R1, ADDRESS :SAVE THE ADDRESS FOR GOOD
7% ?'ggs "thﬁ TYPE R *7*
' IMpP XHOLD ’

; YOU ARE HERE BECARUSE YOU HIT AN "R"
:YOU TOLD ME YOU WERE GOING TO INPUT AN ADDRESS.
83 INPUT THE ADDRESS AND TERMINATE WITH A CARRAGE RETURN.

.
»

SRV.AR: RDOCT ;RERD THE RDDRESS HE WANTS TO MODIFY.

MOV (SP)+, ACDRESS
4§ JMP XHOLD

YOU ENTERED HERE BECAUSE YOU HIT "L"

;YOU "OLD ME YOU WANTED R LISTING OF THE SOFTHWARE MAP
160 HERE 1T IS.

SRV.L:

TRBLE, RO :GET SOFTWARE MAP
MOV ALLEND, DERD :SET DEAU END POINTER
TYPE  ,MSGH : TYPE HERDER
TYPE  |DH.2B *TVEE ADDRESS ADD+XX
18: MOV k7 TEMPS ssr coumen FOR ACCROSS PAGE
MOV (RO) , TEMPY GET D
MOV RO, TEMP3 csr noonsss
18T (RO)+ :UPDATE RODRESS POINTER
TYPE  ,MCRLF
MOV TEMP3, - (SP)
TYPOC
TYPE  ,MSPACE
MOV TEMPY, - (SF)
TYPOC
TYPE  ,MSPACE
28: MOV (RO), TEMPY :GET DATA
MOV RO, TEMP3 :GET ADDRESS
15T (RO)+ :UPDATE FOINTER
MOV TEMPY, - (SP)
TYPOC
TYPE  ,MSPACE
3s: MOV osnn R3
15T R3) ¢ : UPDATE POINTER
CMP RO na :LIMIT DONE ?°
BEQ gy’ 'BR IF YES
4§: DEC TEMPS :DEC DATA COUNTER
BNE 2§ :BR IF MORE DATA TO GO

SEG 0085
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3388 012734
3389 Q12736
3390 012736
3391 (12744
3392 012746
3333 (12780
3334 012754
338 (012756
3386 012762
3337 (12766
3338 012772
3399 (013220
3400 013002
34C1 013006
3402

3433

3404

3405

3406

3407

3408 (13010
3409 013010
3410 013016
3411 013024
J4i2 013030
34!3 013036
3414 013042
3415 013050
3416 013084
3417 013C63
418 0130&2
419 013264
3420 013070
Jscl 013072
322 013074
34:3 (013100
4y J13104
345 013110
3426 013114
34?7 013122
3423 QOla3lzg4
3529 213i26
3430 013134
431 013136
3432 013140
3433 013142
3434 013146
3435 013150
3436 013152
3437 013154
3438 013156
3439 013164
3440 013166
3441 013174

MACY1l 27(657)
ERROR POINTER TABLE

00C73!

032767
001416
Q0S743
026703
001412
104400
104490
01€700
0167567
00C707
0030167
C000ac

000001

178456

014410
012050
175436
175434

177430

014676
000530
173000
0130SH
175362
175370
003005
173024

173224

000001
17377¢

Ja7

1-0CT-75 09:30 PRGE 78

164624

000006

00CO04
166174

166050
176170

166104

164434

164404
176044

5s8:

63:
DEAD:

J
0

1
$BITO, SWR
31

=(R3)
EXTEND,R3
&S

nscs

2B
tx*nnp RO
Exreno DEAD

XHOLD

; TYPE THE ADORESSS

; EXTENDED SOFTHQRE DUMP?
:BR_IF NO DUM
: PUSH POINTER

;BR_IF ALL DONE
s TYPE EXTENDED MAP:

; SET POINTER
:SET DEAD END POINTER
:00 IT RGAIN SAM.

;NOM _YOU ARE HERE BECRUSE YOU WANT TO RUN THE PROGRAM
:REMEMBER NOM, YOU SET UP THE MAP,

'ARE_YOU SLRE YOU TYPED IN THE CORRECT DATA.?7?

iHERE WE GO

SRV.R:

RUN3:

RUN. 3:

1S:
2s:

30%:

108:

118:

128:

15§:

MOV
MOV
MOV
MOV
MOV

sNQ. TRAP, d a4

8500, ICOUNT
2173000, RO
2%, SLPADR
TABLE, RY
LnSTn LAST
R3
11;3024 RO

30

(RO)+, (RY)+
#173224,R0
108

(RO)+, (RY)+
R4, $GLOAT
RO’ $BDDART
(ROY, TEMPY
(RY) TEMP3
TEMP3, TEMPY

(§0)+ (R4)+
#8170, SR
35
$173776,LARST
33

:GET READY FOR UNEXPECTED TRAP
:D0 TEST 500(8) TIMES

1 SET Bzccxnxnc ADDRESS

' TF SWI4=1: GOTO 2§ WHEN I HIT ~SCOPE®
‘SET SOFTWARE RESUTS

:SET LAST ADDRESS

:D0 EACH ADCRESS S TIMES.

DON’T DO THE VECTOR ROD.

:BR IF _NOT THE VECTOR ADD.

' UPDATE TO NEXT ADDRESS

:1S THIS THE SECOND TRAP VECTOR??

:BR IF NOT VECTOR

s UPDATE THE POINTERS !!

;RERD THE ADDRESS
;RERD THE SOFTWARE ADDRESS

; BRANCH IF 0K

INCORRECT COMPARISON.
;QUICK PRSS.

iBR IF YES

:HAS THAT ADD BEEN READ 10 TIMES?
:BR_IF NOT 10 TIMES

:HAS LAST RODRESS CHECKED?
;BR_IF YES

:LOCK ON_THIS ADDRESS?

: UPDATE THE POINTERS
sCONTINUE THE TEST,

:EXTENDED WORD TO BE CHECKED?
:BR IF NO CHECKING,

t1S ALL THE TEST DONE?

:BR IF YES.

SEG 0086
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3442 013176
43 013204
444 013210
45 013212

MACYLl 27(&S7) 1-0CT-?S 09:30 PAGE 79

ERROR POINTER TRBLE

012767 173776 176034
016704 175220

MOV
MOV
1S7T
BR

KO7

$173776, LAST

EXTMAP, RY
(RO)+
18

;SET LAST ADDRESS.
:SET EXTENDED MAP.
;POP_POINTER

;GO DO THE TEST.

SEQ 0087
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DZBMDF.Pil
3446
3447
3448
3449 013214
450 013220
3451 013226
3452 013234
3453 013240
3454 013244
455 013246
346 013250
457 013954
3458 013256
3459 013280
4EQ Q13264
461 013266
62 013272
3463 013274
3464 013300
3465 013306
3465 013310
3467 013312
3468 013314
34€9 013322
3470 013324
371 013330
72 013332
3473 013334
474 013340
3475 013342
3476 013344
3477 013346
3478 013350
3479 013354
3480 013356
348] 013362
3482 013366
3483
484 013372

MACY1l 27(857) 1-0CT-75 09:30 PAGE 80
ERROR POINTER TRBLE

012700 173000 3s: MOV £173000, R0
012767 013240 1856ED MOV 5%, SLPADR
012737 013274 0CD00Y MOV 868 984
012703 000012 4§: MOV 10, ,R3
022700 173024 g3: CMP 8173024, RO
001001 BNE 208

005720 TST (RO)+
022700 173224 208:  CMP $173224,R0
001001 BNE 21§

005720 75T (RD)+
012710 177777 218: MOV -1, (RO)
000240 NOP

010067 165734 MOV RO, TEMPY
104002 ERROR 2

012706 001100 B3 : MOV $STACK, SP
032767 004000 184262 BIT s5IT1!) SWR
001002 BNE 22%

005303 DEC R3

001352 BNE 5§

032767 000001 le424e 22%:  BIT 88170, SWR
001404 BEQ 23%

022700 173776 CMP 173776, R0
001407 BEQ 7%

000403 BR 24$

026700 175976 23%: CMP LASTA, RO
001463 BEQ 78

060004 24$:  SCOPE

005729 18T (RO)+
000732 B8R 4§

005367 165644 78: DEC ICOUNT
001004 BNE 8s

004767 001354 JSR PC,EOP
000167 177422 JMp RUN3

000167 177432 8s: IMP RUN. 3
000000 ADDRESS: 0

SEG 0088

;¥Eg; THAT WRITING ROM RESULTS IN R TIME OUT

ET ans ADDRESS
F SWi4=1: GOTO 5§ AT SCOPE
TIME ouT ?Rnp GOTO &%
:D0 EACH ADD 10 TIMES
55 }gxsonr THE TRAP VECTOR

:UPDATE PQINTER

: 1S THIS AT THE SECOND TRAP VECTOR
:BR_IF NO

i UPDATE THE POINTER

:MRITE ROM WITH A -1

;WAIT ONE INSTR. TIME

sWRITING ROM DIDN'T TIME OUT.

sRESTORE STACK

;QUICK PASS?

:BR IF YES

:D0_EACH RDD_10_TIMES

iNOT DONE WITH THIS ONE YET.

éS }HE gXTENDED 128. WORDS TO BE TESTED??

:1S THE EXTENDED LIMIT BEEN TESTED?
. IF YES; GOTO 7%
IF NO; KEEP GOING.
LL DONE??
xr YES: GOTO 7%
‘GO CHECK SWIN: (FREEZE !!)
' UPDATE 10 NEXt ADDRESS
G0 DO IT AGAIN
: CHECK ITERATION COUNT
MORE T0 GO
1GO TO END OF PASS ROUTINE
co DO TEST AGARIN
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DZBMDF .P11 ERROR POINTER TABLE

3485 : PROGRAM Y

3486 ' PROGRAM 4 CHECKS THE TRAP VECTOR ADDRESS.

3487 : THE PROGRAM SIMULATES ACTIVATING THE BUTTON

3488 :FOR ERCH CHANNEL AND THEN RERDS

3489 : THE CONTENTS OF THE ADDRESS.

3430 'ON THE FIRST PASS THE CONTENTS MWILL

9] :BE TYPED OUT FOR YOU THE

3492 USER TG VERIFY. AFTER THIS THE PROGRAM

3433 :DOES A COMPARE TO THE PREVIOUSLY FOUND DATA

43y _ *AND REPORTS AN ERROR IF OIFFERENT THAN

g:gg :WHAT WAS FOUND BEFORE.

3497 013374 012767 013374 001272 PRG4: MOV #PRG4,PRG.NO  ;SET FOR POWER FAIL

3498 013402 005067 165610 CLR LSTERR ' PREPARE ERROR CONDITIONS

3499 013406 012706 091100 MOV $STACK, SP ‘SET THE STACK POINTER

3c00 0:34l2 012767 020000 165600 MOV 820000, ICOUNT  :SET ITERATION COUNT T0 20000(8)

3501 013420 00S767 000SH4 157 FLAGY 'HAVE 1 BEEN HERE BEFOR

3502 013424 001106 BNE TAG.A :BR IF NOT FIRST TIME HERE

3603 013426 005167 000536 CoM FLAGY ‘SET THE FLAG

3504 013432 012705 000002 MOV %2, RS 8ET RS FOR SWITCH |

3505 013436 012704 014160 MOV ¢ 0C1,RY :SET STORAGE LOCRTION

3506 013442 012737 014676 000004 MOV ¢NO.TRAP,3#4  :SET FOR TIME QUT TRAP

3697 013450 012767 000001 165546 MOV 1, TEMP3’ :SET FOR MESSAGE ON CHANNEL NO.

3508 013456 104400 D14172 1§: TYPE  ,MEHAN : TYPE MESSAGE ABOUT CHANNEL

gggg 013462 104400 01455] TYPE  )MSPACE

3511 013466 DIE746 165532 MOV TEMP3, - (SP)

3512 013472 104402 TYPOC

g§§3 013474 104400 014551 TYPE  ,MSPACE

3E]S

3516 013500 104400 014206 TYPE  ,MACTV : TYPE REST OF MESSAGE

3517 013504 104400 Ol422l 2s: TYPE  'MADD} ' TYPE ADDRESS MESSAGE

3518 0135!0 012700 173024 MOV k173024, RO

3619 Q13514 005037 173024 CLR J%173024

3520 013520 010537 17302 MOV RS, 98173024 WRITE ROM WITH SWITCH

3621 013524 000240 NOP unxr ONE INSTR. TIME

3C22 013526 012706 001100 3s: MOV $STACK, SP 'SET THE STACK POINTER

3623 013532 012700 173024 MOV $173024 R0 :SET FOR ERROR MESSAGE

3524 013536 012737 0l4676 000004 MOV #NO.TRAP,3#4  :SET FOR NO MORE TRAPS

gggg 013644 C13767 173024 165454 MOV 34173024, TEMPY :READ THE RDDRESS

3527 013552 104400 014551 TYPE MSPACE

3628 013556 016746 16SHYY MOV tempy, - (SP)

3529 013562 104402 TYPOC

3530 013564 013724 173024 MOV ac17aoew (R4)+ ;STORE THE INFORMARTION FOUND

3531 013570 104400 OJ4eSS TYPE ADD2 : TYPE THE SECOND ADDRESS MSG

3632 013574 012700 173224 MOV hnaqm 'SET FOR ERROR CONDITION.

333 013600 013767 173224 165420 MOV d1173224, TENPY :STORE ROM DATA

gggg 013606 104400 014551 TYPE  ,MSPARCE

3E36 013612 016746 165410 MOV TEMPY, - (SP)

€37 C13616 104402 TYPOC
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3539
3540
3541
Je42

013620
013624
3136¢6
013630
013634
01363t

013642
13646
3E52
3660
3664
3670
3t72
367E
3704
3710
E

OEEPEDDDODDDODDDQD(DDDDODDDODODDDD
o -
(o)
n
o

014116
Diyiz2

MACY11 27(&S7)

NO7

1-0CT-75 09:30 PAGE 82

ERROR POINTER TARBLE

005267 165400
000241
006105
022705
001310

000167

012703
012704
012737
005d37
010337
0CO240
012706
012737
012700
011401
013705
012767
012767
016767
013767
020105
001401
104001
012700
013705
012767
013767
020105
001401
104001
005724
000241
006103
022703
001314
005367

0C0040
177532

000002
014160
014676
173024
173024

001100
014676
173024

173024
014160
173024
000zE2
173024

173224
17324
173224
173224

000040
165172

172777
173024
173024
000106
173024
173024
173024

177777
173224
173224
000036

013705 173224

INC TEMP3
cLe
ROL RS
CMP %40, RS
BNE 13
IMP PRGY
TAG.AR: MOV $2.R3
MOV sLOC1,RY
000004 1§: MOV #NO. TRAP, dak4
CLR Js17302y4’
MOV R3, 3%173024
NOP
2§: MOV $STACK, SP
000004 MOV #NO. TRAP, 9#4
MOV 173024, RO
MOV (R4) R’
MOV 38173024, RS
165200 MOV $LOC1, SGODAT
165174 MOV $173024, SBODAT
165264 MOV LOC1, TEMP3
165260 MOV a:173024 TEMPY
CMP
8EQ 3o§
ERROR
308: MOV ulraeaq RO
MOV 3%17322% ., RS
165134 MOV $173224, $EDDAT
165226 MOV as17aeaﬁ TEMPY
CMP
BEQ 313
ERROR
31%:  TST (Rq)+
cLe
ROL R3
CMF #40,R3
BNE Ik
DEC 1coun1
BNE TAG.A
173224 MOV -1, 98173224
CLR 34173024
MOV 173024, R0
MOV LOCI,R]’
MOV d%173024,RS
165042 MOV £173024, $80DAT
165134 MOV aa173024 TEMPY
CMP
BEQ 32¢
ERROR
173024 32%: MOV 8-1 38173024
CLR 3¥173224
MOV 173224, R0
MOV LOCI,RL’
MOV J8173224,RS

;GET RERDY FOR NEXT SWITCH SETTING

;CLEAR THE CARRY BIT

s UPDATE RS

:ALL SIMULATED SWITCHS DONE?

:BR_IF NOT ALL DONE

s JMP AND DO 1EST AGRIN WITH OUT TYPE QUT

; SIMULATE SWITCH |
:GET LOCAT (ON HHERE DATA 1S STORED

;PREPARE “OR TIME OUT TRAP
;WRITE THE ROM
;WAIT ONZ INSTR. TIME

;GET THE STACK POINTER.
;SET FOR NC_MORE TRAPS.
:GET FOR ERROR MESSAGE
;GET FOR COMPARISON

:GET THE DATA FROM THE ROM

;IS THE DRTA THE SAME??

:BR_IF GOOD DATA.

:ERROR. DATA READ FIRST TIME NOT THE SAME
iSET FOR ERROR MESSAGE

'RERD THE ROM

;1S THE DATA THE SAME?

:BR_IF GOOD DATA

:ERROR. DATA NOT THE SAME AS BEFORE.
:UPDATE DATA POINTER.

:CLEAR THE CARRY BIT

:UPDATE THE SIMULATED SWITHCH SETTING
‘HAVE ALL SETTING BEEN DONE
:BR_IF_NOT DONE

: ITERATION COUNT DONE

:BR_IF NOT DONE

:MRITE SECOND TRAP VECTOR WITH -1

s ZERO_THE FIRST VECTOR

:SET FOR TYPE OUT IF ERROR

:SET FOR TYPE OUT ROUTINE

:SAME AS ABOVE

;IS DEFAULT LINE SELECTED =TO LINE 1
:BR_IF DEFAULT EQUALS LINE 1
:DATA_NOT EQUQL T0 LINE [
sMRITE A -1 TO FIRST VECTOR
s ZERO_SECOND VECTOR

sSET FOR TYPE OUT IF ERROR
:GET DATA

:READ ROM

SEG 0030
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3553 CI4126 012767 173224 164772 MOV 8173224, SBODAT
gss% 014134 013767 173224 16506M MOV Je173224%, TEMPY
363€ JI4l42 020108 CMP R1,RS 15 LINE | DEFAULT LINE
3637 Qi4lv4 001401 BEQ 33% :BR IF OK
38 014146 104001 ) ERROR 1 :ERROR LINE | NOT DEFAULT LINE
3699 0l4150 Q04787 000562 338: ISR PC,EOP : TYPE END MESSAGE.
g? 014154 0O0G16? 177214 IMP PREY :GOTC PROGRAM 4 RGAIN
332 014160 0000030 LoC!: 0
53 014162 000000 Ltof2: O
X04 Ciuiey 0CCD90 Lo¢3: O
XE0S Qidlee  0C0C0D LOC4: O
€06 014172 000000 FLAGY: O
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DZBMuUF .PLL ERROR POINTER TRBLE
307 018172 00S01S QOMI4]2 CHOS10 MCHAN:  ASCIZ «(1S)<12>(1e>/CHANNEL /
a14206 041501 Ou44S24 (040526 MACTYV: .ASCIZ/ARCTIVATED./
ol422! 215 Q40412 042104 MARDDL: .ASCIZ (15)(1:>/QDDRESS 773024 CONTARINS:
014255 01S O0O40Mlc 042104 MADDZ: .ASCIZ <«1S)<12>/ADDRESS 773224 CONTAINS:
%08 gl4a31e LEVEN
3509 14312 305015 0S1120 Qu3S17 MSG3: LASCIZ <1S)<¢12>/PROGRAM NO. (1.2,3,4) /
gl4344 (00E41M Qledle 077437 MSGM: SASCIZ (I C1S) (12)(3S)<IA? (1?2 (127> (177> /SOF THARE MAP 1S AS FOLLOWS:/
gly410 O0SC1S 020012 0SHICS MSGES:  .RSCIZ «1Sx<12>¢12)/ EXTENDED SOF THARE MAF FOLLOWS./
0149453 QlS 025012 000 MASTER: .ASCIZ «1S)<l2)r/%/
gi:jgz Jo07 008407 0Q424i2 gﬁg?e: LRSCIZ (X< <15 <12>/7END PASS BMB73-Y/
o H
DI14504 00S0IS 023520 (020122 JASCII «15)<12)/PWR UP RFTER/
Dl4Eze (0SO1S 0826822 046101 LASCIZ (IS <i2)/REARL PWR FRIL/
214842 00204 M.COL: .RSCIZ 7%/
D14S44 DOS2!S Q37477 000 M.GM:  _ASCIZ IS <¢12>r7?7/
C145€1 040 000040 MSPACE: .ASCIZ 7 7/
14584 (20040 000040 SPQCES. RSCIZ 7 7
OI4EEQ [QCSPIS 00C MCRLF: .RSCIZ 1S di2»
0145E3 clie 000 MLF: ASCIZ (12>
u&usss EVEN

3tiC




B
& X

Pt b o po poms Pt ps P P g;—
LODMNT N LW+ 0

~y

HRRELRE

FRE
?8%%8

@
n
un

e

D08
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P11 ERROR POINTER TABLE

014566 005067  1E4424 .PFARIL: CLR LSTERR

014572 013746 00000 MOV 84, - (SP)

014576 012737 O0Ol4626 000704 MOV 318 34

014604 00737 173000 78T 38173000 .15 THIS PF REAL?

0i4610 002240 NOP - TRAP IS CAUSED BY LOADER

014612 012737 014636 000024 MOV kewR.UP, 824 ;17S REAL. PREPARE FOR PHR UP

914620 012637 0B00COH MOV (SP)+, 384

014624 000000 HALT

CiN626 005726 18: TST (SP)+  ;POP THE STACK.

014630 012837 0O0OOM MOV (SP)+, aud

014634 00000C HALT  :HARDWARE ERROR. BOOT DIDN'T FORCE

-HIGH ADDR LINES AND LORD BUTTON MAS ACTIVATED

014636 012737 (0I4Se6 000024 PWR.UP: MOV . PFAIL ds24

0i4644 Q12706 001100 MOV 8STACK, &P

014650 005000 (R RO -SET DELAY

01452 062700 000001 18: A0D s1,RC 'RAIT FOR TTY

014656 001375 BNE 13

0I4660 104400 014504 TYPE MFAIL :TYPE FRILED.

D14664 005067 163106 CLR ps :GET STATUS TO ZERO

014570 00CI7? 000CCC e SPRG.NO

014674 002000 PRG.NO: 0O

014£76 NO. TRAP:

014676 011667 000032 MOV (SP) , XSTORE

0i4702 03271 100000 BIT 21715 (SP)

014705 001410 BEG 13

014710 011600 MOV (5P),RO

014712 104004 ERROR 4

014714 012726 001100 MOV $STACK, SP

014720 00SCe? 163052 CLR PS

C14724 000177 177754 Iep IFRG.NO

014730 104003 13: ERROR 3

014732 200002 RTI

0i{4734 DO0000 XSTORE: O

014736 00S067 1E4254 EOP:  CLR LSTERR

014742 104400 Q14457 TYPE  ,M.END

Ji4746 104400 015004 TYPE VERSON

014752 013701 000042 MOV 9842, Rl

014756 00141} BEQ X1

014760 0z2767 GiDeS0 177706 CMP PRGL,PRG.NO

014766 001002 BNE . +6

014770 0O0CL67 176400 MNP PRGY

014774 $ENDAD:

01s774 004711 L06IC: JSR PC, (R})

0i4776 000240 NOP

015000 0002490 NOF

015002 000207 X1: RTS PC

CiEA0Y 0OCIO! VERSON: 101 +GEVEN BIT ASCII FOR DEFAULT “A”




EO8

MAR 1975 MACYll 27(B57) 1-0CT-7S5 09:30 PARGE 86 SEG 0094
DZBMDF.PI1 ERROR POINTER TARBLE

3259 1 00SQ1S 041520 020072 MERRPC: .ASCIZ «1S»<i2>/PC: 7
60 015014 000

015016 .EVEN
3652 JCALL .SEOP, .STYPE, .STYPOCT, .SPOMER, .SRERD
%ga s R RO O U R SR S
gggg LSBTTL TYPE ROUTINE
67 ;#ROUTINE TO TYPE RSCIZ MESSAGE. MESSAGE MUST TERMINATE WITH AR O BYTE.
3668 . lTHE ROUTINE MWILL INSERT A NUMBER OF NULL CHARARCTERS AFTER R LINE FEED.
35569 !NOTE' SNULL CONTAINS THE CHARACTER TO BE USED RS THE FILLER CHRRACTER.
670 !NOTEE SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
gg;é :NOTE3 SFILLC CONTRINS THE CHARRCTER TO FILL AFTER.
3£73 s #CALL :
3674 +#1) USING R TRAP INSTRUCTION
gg;g ;:OR TYPE , MESADR :MESADR IS FIRST RDDRESS OF AN ASCIZ STRING
B ;
377 ¥ TYPE
3578 :* MESADR
3679
3680 iE) USING R JSR INSTRUCT’ON
3681 L MOV PS,-(SP) +PUSH PROCESSOR STATUS WORD ON THE STACK
3682 ¥ JSR PC STYPE CRLL TYPE ROUTINE
3£83 1 ; "t SADOR FIRST RDRESS OF MESSAGE
368§ 015016 105767 164127 $TYPE: TSTB STPFLG + IS THERE & TERMINRL?
3686 0158022 100002 BPL 3 BR IF YES
3687 015024 000000 HALY HﬂLT HERE IF NO TERMINAL
3688 (15326 000407 BR 33 .LEQVE
€83 (15030 {10046 18: MOV RQ,-(SP) :SAVE RO
390 015032 017600 000002 MOV BEtSP),RO GET RODRESS OF ASCIZ STRING
3691 018336 112046 23: MOVB (RO)+,-(SP) ;PUSH CHARACTER T0 BE TYPED ONTO STACK
92 018080 001005 BNE 4¢ ER IF IT ISN'T THE TERMINATOR
3693 015042 005726 187 (SP)+ IF TERHINRTOF POP 1T OFF THE STACK
3694 01S044 012600 MOV (SP)+ RO RES ORE RO
3695 (015046 062716 000002 3s: ADD 82, (SP) nomsv RETURN PC
369 (0150682 000002 RTI RE
3E97 01S0S4 004767 000026 ys: JSR GO TYPE YHIS CHARACTER
€98 015060 12672§ 164064 cg: CHPB SFtLLC.(SP)+ ,.S IT TIME FOR FILLER CHARS.?
3693 015064 0OC13E4 BNE s +IF NO GO GET NEXT CHAR.
3700 0lISC66 0Ole746 164054 MOV SNULL,-(SP) GET ¢ OF FILLER CHARS. NEEDED
3701 RND THE NULL CHARR.
3702 018072 10366 000001 £s: DECB 1(SP) DOES A NULL NEEC TO BE TYPED?
3703 0:!S3076 002770 BLT % BR IF NO--GO POF THE NULL OFF OF STACK
3704 0iS100 004787 000002 JSR PC,7% GO TYPE A NULL
3705 Q0ISIoq 000772 BR 68 - L O0P
§7D6 015106 105777 164030 7%: T1STB ;STPS HRIT UNTIL PRINTER IS RERDY
3707 0iSl1e 10037 BPL 1
3708 UlSllﬂ 116677 0000C2 164022 MOVE 2(SP),d8TPB ;LORD CHAR TO BE TYPELC INTO DATR REG.
37CS 0iSlee 000207 RTS PC
33; ﬁ) ¢+ JIHHHHEHHNEHHE I R R R
371e LSBYTL  TTY INPUT ROUTINE
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DZBMOF. P11 TTY INPUT ROUTINE
13
?14 #INPUT A SINGLE CHARARCTER FROM THE TTY
715 s #CALL:
3719 ™ Rg;un éNPS 81”8 CHAR *EP rnon THE TTY
71 T RETURN HERE ACTE ON THE
318
720 GIS1a4 Olie4e SROCHR: ngz (SP), -(SP) s PUSH noun THE PC
721 015126 O016E66 000004 DOOOCE M 4(SP),2(5P) :SAVE THE PS
g7ae 015134 10S777 16377% 18: 1STB  J$TKS ‘WAIT ron
723 0158140 102375 . BPL 1§ ‘A4 CHARRCTER
3724 Q15142 117766 183772 Q0000M MOVB  @STKB,4(SP) ‘RERD THE TTY
3725 01S150 042786 177600 00000 BIC 21CC197) 4(SP) 'GET RID or JUNK 1IF ANY
3726 01S:86 000002 RTT GO BACK TO USER
3727 lll!*ilil!!i*llll!lwli*il!*lili**ll'll»!*iiilﬂ!*llﬂ*!ii!ﬂii*i*i
3728 ixnpur R STRING FROM THE TTY
3725 - #CALL :
3730 T# ROL IN . INPUT A STRING FROM THE TTY
3731 ™ RETURN HERE noonsss OF FIRST CHARACTER WILL BE ON THE STACK
377323 ¥ - TERMINATOR WILL BE A BYTE OF ALL ('S
3734 DISIE0 DID3E ) SRDLIN MOV (SP) :snvs R3
37 CIS162 012703 215286 MOV :s?rvzn R3 ;GET _ADORESS
373 O0ISIe6 022703 O1S27E cS CMP s$TTYIN$S. ,R3 ‘BUFFER FUCL?
3737 018172 IGIN3S BLOS 4§ ‘BR IF YES
3738 015174 104410 RDCHR :G0 RERD ONE CHARACTER FROM THE TTY
3739 015176 112613 MOVB  (SP)+, (R3) :GET € TER
3740 015200 122713 000177 cP8 £177,LR3) +1S IT A RUBOUT
3741 015204 00i203 BNE 3% SKIP IF NOT
742 015206 1OW400 001152 43 TYPE $QUES ;TYPE R "7’
3743 016212 000763 BR i§ ‘CLEAR THE BUFFER AND LOOP
744 015214 111367 000044 3. MOVE  (R3),8S ‘ECHO THE CHARACTER
3745 015220 104400 0152684 TYPE 8%
746 015224 122723 000015 CMPE 15, (R3)+ :CHECK FOR RETURN
3747 015230 091356 BNE 2$ ‘L 00P IF NOT RETURN
3748 015232 195063 177777 CLRB  -1(R3) ‘CLEAR RETURN (THE 15)
3749 015236 104400 001154 TYPE SLF :TYPE A LINE FEED
3750 018242 012603 MOV tSP+,R3 :RESTORE R3
3751 QIS244 OLIENE MOV (SP), =(5P) *RDJUST THE STACK AND PUT ADORESS OF THE
3752 0iB24e 0!6666 000004 DCOOCR MOV 4(SP),2(SP) : FIRST ASCII CHARARCTER ON IT
3753 015254 012766 (15266 0O000H MOV sSTTYIN, B(SP)
754 0iSZe2 000002 RTI - RETURN
3755 Q15264 000 8s: BYTE 0O : STORAGE ron ASCII CHRR. TO TYPE
3756 (Q152ES 000 BYTE O s TERMINAT
3757 015266 000010 STTYIN: .BLKB 8. : RESERVE a BYTES FOR TTY INPUT
375837‘:_"3 lllii!lllll!ll!lliliiiliﬂlilllil!liiiiill!il!iliil!i!il!H!**l
g;g? JSBTTL BINARY TO OCTAL (RSCII) AND TYPE
g;&% :g;vfos---an*ep HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
3764 ¥ MOV NUM, = (SP) :NUMBER TO BE TYPED
3765 ¥ TYFOS anL FOR TYPEOUT

37tt ;& .BY'E N 1 70 & FOR NUMBER OF DIGITS TO TYPE
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DZBMOF. P 1 BINRRY 70 OCTAL (ASCII) AND TYPE
57 . .BYTE M ;#=1 OR O
768 & 1=TYPE LERDING ZEROS
g;;g : 0 SUPPRESS LERDING ZEROS
377! : 8§ TYPON~---ENTER HERE 70 TYPE OUT WITH THE SAME PRRAMETERS AS THE LAST
377 ' #8TYPOS OR STYPOC
3773 : #CALL :
3774 ' MOV NUM, - (SP) :NUMBER TO BE TYPED
g;;g ;: TYPON ‘CALL FOR TYPEOUT
3777 - #§TYPJIC---ENTER HERE FOR TYPEQUT OF A 16 BIT NUMBER
3778 +#CRLL:
3779 Ly MOV NUM, - (SP) NUMBER TO BE TYPED
33780791 ‘a TYPOC :CALL FOR TYPEOUT
3782 015276 017646 000000 $TYPOS: MOV 3(SP),-(SP) :PICKUP THE MODE
3783 D0I5372 116667 000001 000211 MOVB  1(SP) SOFILL :LORD ZERO FILL SWITCH
3784 015310 112567 000207 MOVE  (SP)+. SOMODE+] *NUMBER OF DIGITS T0 TYPE
378s O01E314 062716 000002 A0D 82, (SB) :ADJUST RETURN ADDRESS
3786 015320 000406 BR $TYPON
3787 015322 112767 000001 000171 STYPOC: MOVE  1,SOFILL SET THE ZERO FILL SMITCH
3788 (016330 112767 000006 000165 MOVB 86, SOMODE+! ‘SET FOR SIX(&) DIGITS
3789 015336 110767 0O0CO0S O0O01S% STYPON: MOVE S, SOCNT :SET THE ITERATION COUNT
3790 0I153%4 010346 MOV R3.-(SP) :SAVE R3
3791 015346 010446 MOV R4, -(5P) 1 SAVE RY
3792 015350 010546 MOV RS’ -(SP) +SAVE RS
3793 015352 116704 0OOINS MOVB soﬁoo£+1 RY4 :GET THE NUMBER OF DIGITS TO TYPE
3794 015356 00SH0N NEG
3795 015360 062704 000006 ADD os RY :SUBTRACT IT FOR MAX. ALLOKED
379% 015364 110467 000132 MOVE R4 SOMODE SAVE IT FOR USE
3797 016370 116704 000125 MOVE  SOFILL,RY ‘GET THE ZERO FILL SMITCH
3798 0I5374 D16605 009012 MOV 12(SF) RS :PICKUP THE INPUT NUMBER
3793 015400 005003 CLR R3 :CLEAR THE OUTPUT WORD
3805 015492 006105 18: ROL RS :ROTATE nsa INTO ~C*
3801 0IS404 000404 BR 38 :G0 DO M
3802 0IS406 006105 28: ROL RS : FORM razs DIGIT
31803 DIE4I0 006105 ROL 13
/MY 015412 006105 ROL RE
3805 0iS4i4 010503 MOV RS, R3
3806 O0iSule 006103 38: ROL R3 -GET LSB OF THIS DIGIT
3807 015420 10S3e? 000076 DECB  SOMODE ' TYPE THIS DIGIT?
3808 0i5424 100016 BPL 73 :BR_IF NO
3803 QiS42p J42703 177770 BIC 2177770,R3 'GET RID OF JUNK
3810 018432 001002 BNE 4§ +TEST FOR 0
3811 0iS435 0CE704 18T R4 : SUFFRESS THIS 07
38:12 015436 001403 BEQ c§ :BR IF YES
Q13 015440 00204 4§: INC RY :DON'T SUPPRESS ANYMORE 0°S
3814 CiS442 0S2703 000060 815 $'0,R3 sMAKE THIS DIGIT ASCII
38ic OlE446 052703 000080 5%: 818§ 8’ 'R3 :MAKE RSCII IF NOT ALRERDY
381 CiS4s2 110367 0O00M0 MOVB  R3,8$ :SAVE FOR TYPING
3817 015456 104400 015516 TYPE 8¢ :G0 TYPE THIS DIGIT
3818 0IS4ez 105367 000C32 73: DECE  $OCNT :COUNT BY |
38i3 0iB4e6 (03347 8GT 2% :8R IF MORE T0 DO
2820 015470 002402 BLT 3 :BR IF DONE
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DZBMDF.P11 BINARY TO OCTAL (RSCII) AND TYPE

3821 015472 005204 INC RY : INSURE LAST DIGIT ISN'T A BLANK

3822 CI5474 000744 BR 2$ :G0 DO THE LAST DIGIT

3823 915476 012605 6S: MOV (5P)+,RS 'RESTORE RS

3824 (015500 012604 MOV (SP)+ RY :RESTORE R4

3825 015502 012603 MOV (5P)+ R3 :RESTORE R3

36 015504 OlEE66 000002 00D00M MOV 2(5P) | 4(SP) :SET THE STACK FOR RETURNING

3827 015512 012616 MOV (SP)+. (SP)

3828 015514 000002 RTI : RETURN

3829 (05516 060 8s: JBYTE 0 STORAGE FOR ASCII DIGIT

3030 015517 000 BYTE O : TERMINATOR FOR TYPE ROUTINE

3831 (0135520 000 SOCNT: .BYTE O *0CTAL DIGIT COUNTER

|3 015521 000 SOFILL: BYTE 0 :2ERQ FILL SMITCH

3833 015522 000000 SOMODE : :NUMBER OF DIGITS TO TYPE

%% *iii!il!iill!*l!l&lli*il“!!ll!i!lllliillli!!i*il**lilil*!ilﬂl!l

g% .sam SCOPE HANDLER ROUTINE

3838 . #5W14=] LOOP ON TEST

3833 #THE TEST NUMBER (STSTNM) IS INCREMENTED AND DISPLAYED IN DISFLAY(7:(>

gg:g #AND THE ERROR FLAG (SERFLG) IS DISPLAYED IN DISPLAY(I5:08>

3842 015524 $SCOFE:

3843 015524 006137 177570 ROL J¥SHR :LOOP ON PRESENT TEST?

3/44 015530 100M425 BMI SOVER :YES IF SWid4=[

3845 - $8888START OF CODE FOR THE XOR YESTERxssxs

3846 015532 DOO416 §XTSTR: &R &$ -IF RUNNING ON THE "xon- TESTER CHANGE

3847 THIS INSTRUCTION 7O R “NOP* (NOP=240)

3848 0ISS3™ 013746 000N MOV assanvsc -(SP) 'SAVE THE CONTENTS OF THE ERROR VECTOR

3849 015540 012737 015560 0OGGOM MOV 85§, J2ERRVEC +SET FOR TIMEOUT

3850 (015546 005737 177060 ST mﬁmw ‘TIME OUT ON XOR?

3851 015552 012637 0O0OON MOV (SP)+, Q8ERRVEC 'RESTORE THE ERROR VECTOR

3852 (0I5556 OCOM40M BR ¢SvLAD ‘G0 TO THE NEXT TEST

3953 015560 022626 53: cMP (5P)+, (SP)+ 'CLEAR THE STACK AFTER A TIME OUT

3854 0i5Ske 012637 000004 MOV (5P} +, QRERRVEC RESTORE THE ERROR VECTOR

3855 015566 000406 8R SOVER' :L00P ON THE PRESENT TEST

3856 015570 BS: SRX48END OF coos FOR THE XOR TESTERssas#

3857 015570 105287 163306 SSVLAD: INCB  STSTN -COUNT TEST NUMBERS

3858 015574 Clie6? 163306 MOV (SP) SLPRDR :SAVE SCOPE LOOP ADDRESS

3853 015600 105067 163277 CLR8  SERF(G ' 2ERO THE ERROR FLAG

308 015604 016737 163272 177570 SOVER: MOV $TSTNM, J#DISPLAY :DISPLAY TEST NUMBER

38€1 015612 Ol6716 163270 MOV SLPADR, (SP) *FUDGE RETURN RDDRESS

38E2 0iS6ie 000002 RTI :FIXES PS

33323 l!*liil****li*!li!ll»lii*llll!!illi*i!!i!****lil**!**!*l*!"lii*

gggg .SBTTL ERFIR HANDLER AUUTINE

3867 ; ¥SHS=1 HALT ON ERROR

3868 : #S413=1 INHIBIT ERROR TYPEOUTS

33%3 '%G0 T0 SERRTYP ON ERROR

3871 015620 $ERROR:

3872 OI5E20 105267 163267 7%: INCB SERFLG ;SET THE ERROR FLAG

3873 0124 001775 BEQ :DON’T LET THE FLAG GO TO ZERO

3874 Diteee 016737 163250 177570 MOV rmwawmmm :DISPLAY TEST NUMBER AND ERROR FLAG
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005267
0li6E7
162767
117767
032737
001004
004737
104400
005737

20001
000c0g
00000¢

104400
010046
005000
153700
001004

016746
104402

163252
163252
000002
163240
020C00
015712

CO11S3
177570

001153

00lIL4

163162

001153
000004

001183

0C1183

1-0CT-75 09:30 PAGE 30 SEQ 0098
INC SERTTL :INC THE ERROR COUNT
MOV (SP}, SERRPC :GET ADDRESS OF ERROR INSTRUCTION
163244 SUB 82, SERRPC
163234 MOVE  SSERRPC,SITEMB :STRIP AND SAVE THE ERROR ITEM CODE
177520 BIT #SKW13, JhSHR +SKIP TYPEOUT IF SET
BNE 23 :SKIP TYPEQUTS
JSR FC, #SERRTYF 180 TO USER ERROR ROUTINE
TYPE $CRLF
2%: 18T J¥SKR HALT ON ERROR
BPL 3s tSKIP IF CONTINUE
HALT ‘HALT ON ERROR!
38: RTI :RETURN
; ;l{ll!!il!!!!ll!i!'l!l»!iliiili*i!liilliiiii*!lllll!*ll*liﬂﬂi!i*
.SBTTL ERROR MESSAGE TYPEOUT ROUTINE
- #THIS ROUTINE USES THE “ITEM CONTROL BYTE™ (SITEMB) TO DETERMINE WHICH
;#ERROR 1S TO BE REPORTED. IT THEN OBTAINS, FROM THE “ERROR TABLE™ (SERRTB),
‘#AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.
SERRTYP:
TYPE SCRLF :"CARRIAGE RETURN™ & “LINE FEED"
MOV R0, -(SP) 'SAVE RO
CLR RO :PICKUP THE ITEM INDEX
BISB  S#3ITEMB,RO
BNE 18 -IF ITEM NUMBER IS ZERO, JUST
:TYPE THE FC OF THE ERR(R
MOV $ERRPC, -(SP) :GAVE SERRPC FOR TYPEOUT
:ERROR ADDRESS
TYPOC :GO TYPE--OCTAL ASCII(ALL DIGITS)
BR 6§ :GET QUT
18: DEC RO :ADJUST THE INDEX SO THAT IT WILL
RSL RO ; MORK FOR THE ERROR TRBLE
ASL RO
ASL RO
ADD $SERRTB. RO :FORM TABLE POQINTER
MOV (RO)+, 28 :PICKUP "ERROR MESSAGE™ POINTER
BEQ 33 'SKIP TYPEOUT IF NO POINTER
TYPE :TYPE THE “"ERROR MESSAGE™
23: JWORD O t*ERROR MESSAGE™ POINTER GOES HERE
TYPE $CRLF :*CARRIAGE RETURN™ & "LINE FEED"
33: MOV tRO)+, 48 :PICKUP "DATA HERDER™ POINTER
BEQ 5§ ‘SKIP TYPEQUT IF 0
TYPE :TYPE THE “DATA HEARDER™
4g: JMORD O :*DATA HEADER* POINTER GOES HERE
TYPE $CRLF +*CARRIAGE RETURN™ & "LINE FEED"
c§: MOV tRO), RO :PICKUP “DATA TABLE™ POINTER
BNE 78 :G0 TYPE THE DRTA
63: MOV (SP)+.RO :RESTORE RO
TYPE $CRLA :“CARRIAGE RETURN" & “LINE FEED™
’ RTS pC s RETURN
MOV 3(RO)+,-(SP) SAVE S(RO)+ FOR TYPEOUT
TYPOC :GO TYPE--OCTAL ASCII(ALL DIGITS)
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DZBMDF.P11L ERROR MESSAGE TYPEQUT ROUTINE
3923 016030 005710 ST (RD) : 1S THERE ANOTHER NUMBER?
3930 016032 001770 BEQ 3 'BR IF NO
3931 015034 104400 016042 TYPE 8s YYPE THO(2) SPRCES
3332 016040 000771 B8R Ye 3 : LOOP
3533 016042 020040 000 gs: .ASCIZ 7/ 7 ' THO(2) SPACES
3334 016046 -EVEN
gggg Hi 30 X% 332036 39 963 33 328 3 33 33 3 93098 38 36 398 3% 93 3 0 3 30 3 33 3 3 3 3 3 9 3 9 3 3 5% % 3 % 3% % % %
gggg .SBTTL RERD AN OCTAL NUMBER FROM THE TTY
3339 s #CALL :
3940 Ly ROOCT READ AN OCTAL NUMBER
39341 L RETURN HERE :L OM ORDER BITS ARE ON TOP OF THE STACK
gg:g T ‘HIGH ORDER BITS ARE IM SHIOCT
3944 016046 011646 SROOCT: MOV (SP) . -(SP) :PROVIDE SPARCE FOR THE
3945 (016050 Ol666E 000004 000002 4(SP) . 2(SP) : INFUT NUMBER
3946 (016056 010046 RO, -(5P) :PUSH RO ON STACK
3947 016060 010146 MOV R1,-(SP) :PUSH R1 ON STACK
3548 0i6962 010246 MOV R2.-(SP) ‘PUSH R2 ON STACK
3949 016064 104412 18: ROL IN ‘READ AN ASCIZ LINE
3950 (018066 012600 MOV (SP)+,R0 +GET ADDRESS OF 1ST CHARACTER
3951 016070 005001 CLR Rl :CLERR DATR WORD
016072 005002 CLR R2

3353 016074 112046 28: MOVB  (RO)+,-(SP) :PICKUP THIS CHARACTER
2954 016076 001412 BEQ 38 xr ZERO GET OUT
3955 (DI6I00 006301 ASL Rl T
3356 016102 006102 R
3357 Di610N 0C6301 ASL RI ¥4
3358 016106 0OE102 ROL R2
3953 016110 00630! ASL RI : %8
3960 Olell2 006102 ROL R2
3961 016114 042?16 177770 BIC 81C7, (SP) :STRIP THE ASCII JUNK
3962 016120 082601 ADD (5P)4,R1 noo IN THIS DIGIT
3963 (016122 000764 BR 28 'L 00P
3964 016124 005726 33: ST (S5P)+ :CLEAN TERMINATOR FROM STACK

65 016126 010166 000D!2 MOV R1, 12(SP) :SAVE THE RESULT

&6 016132 010267 000CI0 MOV R2. SHIOCT
%67 016136 012602 MOV (SP)+,R2 ;POP STACK INTO R2
3968 016140 012601 MOV (SP)+ RI POP STACK INTS R:
3369 O16l42 012600 nov (SP)+ RO :POP STACK TiTO RO
3970 0i6l44 000002 RTI : RE TURN
3971 Olel4e 000000 SHIOCT: .WORD O ‘HIGH ORD-R BITS GO HERE
333;% *iiiilili*i***!i!illﬂl!*l!**liii*ii!i!ii!**!*!ﬂ 30 3 9 3 3 3 3 3 % 3 3% % % 3%
gg;g .SBTTL TRAP DECODER
3976 . #THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAF" INSTRUCTION
3377 *%AND USE 1T TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
3578 ' #0F THE DESIRED ROUTINE. THEN USING THE ARDDRESS OBTAINED IT WILL
3353 :#G0 TO THAT ROUTINE.
3981 016150 010046 §TRAP: MOV RO, -(SP) s SAVE RO
3382 0l&!52 0I6S0C 000002 MOV 2(SP) RO :GET TRAP #DDRESS
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TS7 -(RO) . BACKUP BY 2
MOVE  (RO),RO :GET RIGHT BYTE OF TREP
n9¥ Ernpho(no) RO égo X T TRB%E
R 0 ROUTIN
.6BITL TRAP TABLE
. #THIS TABLE CONTRINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
' #8Y THE “TRAP™ INSTRUCTION.
: ROUTINE
$ TRPAC:
STYPE : CALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE
STYPOC : CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING
$TYPOS : CALL=TYPQS TRAP+4(104404) TYPE OCTAL NUMBER (NO LEADING ZE
STYPON :CALL=TYPON TRAP+6(104406) TYPE OCTAL NUMBER (RS PER LAST C
$ROCHR : CALL=RDCHR TRAP+10(104410) TTY TYPEIN CHARACTER ROUTINE
$ROL IN : CALL=RDL IN TRAP+12(104412) TTY TYPEIN STRING ROUTINE
SROOCT : CALL=ROOCT TRAP+14( 104419) RERD AN OCTAL NUMBER FROM TTY
020115 EM1:  .ASCIZ <15)¢12)/ROM READ DATA COMPARISON ERROR./
052111 EM2:  .ASCIZ «<15)¢12>/WRITTING ROM FAILED TO TRAP./
042516 EM3:  .ASCIZ «15)>¢12)7UNEXPECTED TRAP MHILE RERDING ROM./
040524 EMY4:  .ASCIZ <15><12>/FATAL TRAP. ROM PC ON STACK./
020040 OWI:  .ASCIT <iBx<12>/PC SOFT  ROM/
042124 .ASC1Z  «15)¢12>/ADDRESS ADDRESS ADDRESS EXPECTED FOUND /
004503 DH2: JASCIT  <15><12>/PC ROM/
042104 "A8CIZ <1E><12)>/RDDRESS ADDRESS/
020103 DOH3: "ASCIT <15>¢12>/PC OF  PROGRAM
040522 FVEN "ASCIZ (18>(12>/TRAP  ADDRESS/
00!126 DT!: .WORD  SERRPC,$GDDAT, SBODAT, TEMP3, TEMPY, 0
000060
00000C DT2:  .MORD  SERRPC, TEMPY,O
000000 DT3:  .MORD ~ SERRPC,XSTORE,D
CORMAX:
END
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RDDRES 013372 3297% 331§ 3334# 3345k JyBu«
AL_END 010426 2976% 2984%  3002% 3010% 3018% 3035%  3041% 3047% 30S3%  3059% 3065% 30928 335
BITO = 000001 9S8 3143 3174 3242 3330 3438 3468
BITO0 = 003001 8Ss 95

BITO! = 000CO2 B4 94

BITO02 = 000004 83t 93

BIT03 = 000CI10 8cs 92

BITOY = 000020 8l 91

BITOS = 0000MQ 80% 90

BIT06 = 0001090 . 79% 89

BIT07 = 006200 783 88

BIT08 = 000400 778 87

BITOS = 001000 768 86

BITI = 000002 Q44

BIT10 = 002000 758

BITil = 004000 748 3132 3169 3429 3464
BITie = 010000 738

BIT13 = 020000 7ct

BIT14 = 040000 71

BIT!IS = 100000 708 3634

BIT2 = 004 Q3

BI1T3 = 000010 Qs

BITY = D0CJ20 Qs

BITS = 40 90%

BITe = 000100 893

B117 = 000200 g8

BIT8 = 000400 87%

BITS = 001000 86

BM_ERR 011317 3071 3191%

BMB73X 0llese 31918

BPTVEC= D0COIN 102#

CONT 010046 2959 3025s

CORMAX 016702 4Olls 40le

DERD 013006 3355% 338¢ 3398 3401+

DH.2 011750 3204 32794

DH.2A Di2lee 3246 32754

DH.2B (012050 3205 3247 32798  33S7 3396
DH1 DIENIN 170 400438

DH2 016513 177 130 40044

DH3 016E4S 184 4004

CISFLAR= 177570 278 3B60®  3B74x

DT1 0lBE12 171 400S#s

L1 016626 178 191 40CB#

CT3 016634 185 40C9s

EMTVEC= 020030 10S8  2943%  2944%

EM1 n16206 1€9 4004 s

gEMe 016250 176 4004

EM3 016397 .83 40048

EMY 016354 189 4004 s

END.YR 001778 401s 2976 3041

ENC.YB 002776 773 2984 3047

ENG.YC 00377t 1241s 3002 3053

END.YD 004776 18838 3010 3059

END.YF [0S776 25lbs 3018 3065
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DZBMDF P11 CROSS REFERENCE TRBLE

END.YG 006256 2926#

END.YX (007256 2930« 3094

END.Y. 006556 29cBe 3035

EOP 014736 3186 3480 3599 364SH

ERRVEC= 000004 S8s 3848 3849%  3B5i%  38S4#

EXTEND C10432 30948 3327 3393 3398

EXTMAP 010430 3093s 3148 3245 3397 3443

FLAGY 014170 2956% 3501 J503% 36068

GNS = EREEx® U 10 3997 3998 3999 4000 400! 4002 4003

ICOUNT 001220 A 1958 3lic2x 3184  3410% 3478%  3500%  3576%

INITFG 010434 2948% 3025 3027% 30954

I0TVEC= 003020 1038 2941¥  2942#

LAST C11240 3117% 3137 3145 Ji147# 31898 3200% 3201% 3236 J414¥ 3433 3440 JH4cs

LASTA 010438 2977% 2985% 3003 J0ll* 3019% 303b% 3042% 3048% 3054% 3060% 3066% 309%s 3117
3179 3200 414 3473

LOC1 014180 3505 3547 3557 3559 3581 3591 36028

LOC2 0l4lee 36034

LOC3 gl4ley 36048

LOCH 014166 36054

LOGIC  O14774 36548

LSTERR 001216 1948 295i# 349B% 3b6li®  364SH

MACTV 014206 3516 36074

MADDL 014221 3517 36074

MAOCZ2 014255 3531 36074

MAP. YR 001400 2i7s 2965 2975 3040

MAP.YB 002000 4obs 2981 £583 3046

MAP.YC 003000 775¢ 2989 2933 3001 3052

MAP.YD 004000 12468 3007 3009 3058

MRP.YF 005000 18868 30! 3017 3064

MAP.YG 0C6000 29254

MAP.YX 006680 29298 3093

MAP.Y. 006260 23278 3034 3210 Jecb

MASTER 014453 3¢98 36094

MCHAN 014172 3508 3607 %

MCRLF  Ol4SE0 3214 3253 3316 3330 3362 36034

MERRPC 015006 36594

MFAIL 014504 3609% 3628

MLF 014563 3609

MSG3 014312 3073 3609

MSGY 014344 3356 36098

MSGS 014410 3395 36098

MSPFACE 014551 3218 3231 3257 3265 3321 3367 3372 3380 3503 3513 3527 3534 36094

M.DOL Q14542 3609

M.END 014457 36098 3646

M.QM DI4SHY 3089 3312 3336 36094

NMATCH 010540 3C23 31004

NOROM  G104M0 236l 30974

NOROMS 010450 3097 31004

NO.TRR D014676 3113 3139 3409 3506 3524 3548 3553 363c#

PC =/000007 J9% 3186% 34BO%  3599%  3654®  J6S7%  3697%  JI70Mx  3709%  388l¥  3925#

PIRQ = 177772 e

PIRGVE= 000240 108

PRG.NO 014674 2953%  Jlil¥ 3198% 329S%  3497% 3630 36318 3640 3650

FRG.1 010664 3113s 3.88
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PRGI 010650 2979 2987 3005 3013 3021 3073 3iils 3187 3650
PRG2 011370 3082 Jiggs 3278 |
PRG3 012370 3085 32954
PRGY 013374 3088 34378 3544 3600 3652
PS = 177776 ccs 23 36c3% 3633
PSH = 177776 234
PRRVEC= 000024 1048 _
PHR.UP 014636 3616 3623¢
ROCHR = 104410 3738 4001#
ROLIN = 104412 ) 3029 3074 3299 3949
RDOCT = 104414 3323 3344 4003
RESTRT 007260 14 2335« 3090
RESVEC= C00810 994
RUN.3 013024 J4lls 3482
RUN3 C13C10 34038 348l
RO =X000CCO 308 31l14® 3118 312l

3160 3161 3163 3164%

3223 JecH 3228 3229

3276% 3354 3359 3360
3419 3421 3423 3424
3461 3470 3473 3476
3636% 3689 3690% 369!
3911 3916 3921%  3923%
3984%  3985%  398G#

RI =#00000! 3ls  3207% 3209 3223#
3326 3327 3329 3334
3947 3951%  3955%  3957%

R2 =4000002 32s 3030% 3031% 3032
3301% 3302 3305 3307
R3 =%000003 33 3076 3077 3080

3245#%  3252%  3270%  338o#

3550 3573% 3574 3734

3799%  3B80S* 3806% 3803
R4 =£0C000M 348 31l6% 3l2l 3124

RE =%000005 358 3504# 3520 54| #
3792 3798% 3800% 3802#

R6 =%000006 3¢ 38 2936% 2937%

R? =#000007 378 39

SAVRO 001230 199%

SAVRL 001232 2004

SAVRY 001234 cCls

SAVRS 001236 202

SP =x000006 388 2940% 2950%  2960%
3030 3075 3168%  321b#

SPACE3 (014554 3609




MOR 197
CZBMDF Pl
SPY.R  J12SE4
SRv.D (Olz24be
SRv.L 0l257%
SRV.R 013010
STACK = 001100
START 007362
STKLMT= 177774
SR = 177570
S0 = 00C0CI
SWO2 = 000031
SMC. = 00000z
SWC2 = 000004
SHC3 = 000010
SHO4 = 003320
SHCS = 0000M0
So6 = 002100
SHC7? = 000200
SHC8 = 000400
SM09 = 0CL000
SHi = 300002
SH:0 = 002000
EHI; = 0083200
ie = 010000
SHi3 = (20000
Sdis = 040000
SMiS = 100000
Sie = 00000M
SH3 = 003010
S = 000020
SHS = 000040
S = 00CI00
Si7 = (000200
SHB = D00CHG0C
SS9 = 031000
TRBLE Cl0424
TRG.A 013642
TEBITVvE= QO0OCIN
TEMP3 00lees
TEMPY  001z2¢
TEMWPE 0C!ee?
TKVEC = &0
TPVEC = OCO06M
TRAPVE= DCCO
TRTVEC= 00COIM
TYPE = 104400

7(657)

1-0CT-7S (09:30 PAGE %6

FERENCE TRBLE
33:1 344
33CE 158
3303 3353t
3309 3408

198 2940
29508 2353
c4s
cbs -4
3879 3883
£78
t7s &7
1Y (32
SSs £S
Cy4s b4
S3s b3
G2 62
Sls bl
S0s BC
438 s9
488 S8
BEs
478 146
468 146
4S8
Y48  38EB
438 3828
428 3867
658
E4s
b3s
6cs
18
&0s
£Gs
S8
294S®  297S#
309is  3ilE
3502 3546
100
1978 3i28%
J42b 3507%
1S8s 3i27%
3317 3318
3533 3536
1968 3206%
107
108s
068 2945#H
1018
3023 3028
3253 3257
337¢ 3380
E4p 3e47
g3! 3997

295C

332

3839
146

3865
2947

3879
3843
3883

3168

3143

3857
24?7

3875
3833

3483

3168

3887
3857

B0S

3439 3522 Jee2 3624

3174 3242 3390 3429

3855 3857 3899 3863

J0.7# 3034w 3C40% 3046

3c24#  3250%  3etH 3c62#

322l 2225 3233 3251#
3369 3374% 3378 3424

3368  338C

3097 3204 3205 321
3316 3321 3330 33%
3509 3BI3  3/IE 3817
3817 3|2 3B/WE 3313

3&38

3438

3863

30S2#

J360#

3258
3426

J4bl

3885

3CS8#

3364

3cb3*
4bi#

3231
3357
3531
33.8

3468

3887

3064%

33754

3267
3E254

3246
2

336
3534
3320

SEC 0104

3843+

324?
3367

3324




MRR 1975
CZBMDF .PLL
TYPOC = 104402
TYPON = 104406
TYPOS = 104404
VERS 011343
VERSON (015004
0D 012406
XS7 01473
X.X. 01033
Xi 015082
$BC0ADR 001122
$8DDAT 001leh
$CMTAG COLICC
$CM3 = 000000
$CRLF 031183
SENDRD 014774
SERFLG 001103
StRMAX 0OCI1IS
SERROR (015620
SERRPC 001116
SERRTB 0C11SH
SERRTY 015712
SERTTL (O0llle
SFILLC 001150
SFILLS 001147
$GDAOR 001120
SGDOAT 001124
$H0 = 000003
$H#I0OCT QDlei4s
SICNT 001104
SI7EMe COI1lY
S F DO115SY
SLP 001106
$LPERR 00.:10
SNULL 001146
SOCNT  D1SseC
015522
SOVER  01S60M
S$PRSS 001100
$QUES 001182
SROCHR 015124
SROCEC= REEEER
SROLIN OIS1E0
SRCOCT (lEQ4e
SRDSZ = 000010
CSSAVRE= HEE¥Es
§SCOPE 015524
$SETUP= DC0007
ST = |
§SVLAD (018570
$SR = (60000
STKR 201140
$TKS 00.136

MACY1! 27(657)
CROSS REFERENCE TRBLE

3217
3537
4000s
39998
31918
2378#%
3298
3633%
30748
3649
134«

84:&"\!*—-
- tN

Hg—wg_p—-p_.’_-p..
- 8 W o o [ W

u—rav—»-oo—g
REGEB20N
oo %

o
[ =]
w

.—-o-—t-—-t—-(\g
m.cgma*
~Nooo o
| X X X &

icgs

3222
3304

298 #
3313
36438
3657s

31c6#
2336

3758

3234
3928

3004#%
3335
4009

3423#
2943

3882
3859

3877

3687
3758
3!15%

3710
314

38608
37<8

1-0CT-7S 09:30 PAGE 97

JesE 3259

3998s

30l2% 3020#
3337 3346

36C8%  3566%
23N7

3887 3836

38e3 3872k
3878 3887

3557%  400S

3899

3887

3154  3412%
37%%% 3807%
3887

2945 2947

2947 3838

3883 3866

3722

3583#

3918
3887

J4ECH

38334

3839
3887

3319

3647

3593#

3320

4005

38c8+«

3643

3332 3365
3658¢

4005

3924

4008 Cleal
3861 38E3
3855 3857

3370

3859

3378

3863

3le

3867

SEQ 010s

3529

38:8

i



D09

MGR 1375 MACY1l 27(eS7) 1-0CT-75 09:30 PRGE 98 SEQ 0106

DZBMOF.PIL CRCSS REFERENCE TRBLE

§TN = 200201 2134

§7°R 001144 i13ls  3708% 10

$TPFLG 001181 145y 368S 10

§7°S ol1se i14Cs 3706 3710

$TRAP 016150 45 18

TR = 0000i¢& 88 9G8s  399%9%  4000s  4O0Is 40028 4003s  4O04s

$TRPAC 016170 3985 399

$TSTNM (001102 124e 3840 3857% 3860 3863 3874 3887

STTIYIN 015266 3735 373¢ 3753 37578 ‘.

STYPENz mxs¥ds U . 4301

STYPLS= #tsdss <031

$TYPE JISC! 36858 3968 3397

$7YPOC 015322 37878 3398

STYPON (018336 3786 3783% 4000

$TYPOS (15276 37828 333%

$XTSTR 0158832 38468

$OFIL. 0ls32! 3783 3787% 3797 38328

. = 018702 Es ! 1o 1174 1208 149 2lbs 29258 2326% 2927% 29288 29298 2930
2933 34?7 2958 3C33 31918 32798 36078 3609 3651 3661t 3710 3718 3757
3758 3853 3887 33348 4004 40I0s

LPFRIL D14S66 3elis  3E23




MAR 197%
DZBMOF .PL1

Bt s Pt P e ] oY SOy T VPR,
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OOOO0O0 HODDO(‘J

g
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MACYLl 27(657)

CROSS REFERENCE TRBLE

3131

3Ca.
236E

3938

15
203

293¢

3
110
38E3

3710

397¢
3663
3758

brifet
[V TS

3428
43¢

4000

3710

400C

1-0CT-75 09:30 PRGE 99

3462

o

4001

3570

4003

3834

4003

3538 3637
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MAR 1975 MACYL]l 27(657) 1-0CT-75 09:30 PAGE (00 SEJ Q0IC8

CZBMOF.PI1 CROSS REFERENCE TRBLE

RDD 3201 3626 695 9 2310 3962

g§5 g?gg 3?38 ?83 g§§§ g%%é 5?;; ! c 43 3272 303 3326 3311 338¢ 339

a (3= 4 -

3354 gﬂgg 434 39 gqql 69 3%9? gq;z 3562 3589 3586 3597 3E35 Je+3 !
3873 3912 3917 3330 3954

86T 3819

BIC 3725 3809 396!

B1S 3814 3815

BISB 3899

BIT 3132 3143 3169 3174 3e42

2.0 3329

B0s 373 )

B.T 3733 38c2

8MI 3844

BNE 2939 2958 2366 2982 2990

227 3239 327 3328 3387
3543 357% €77 3627 ggg&

BeL 686 3707 723 3808

BR 2972 2936 2339 307¢ 3099
3445 472 3477 3688 3705

CLC 3540 3E7¢

CLR €337 2348 2y 2951 2952
329 3639 3645 3799 3838

Crp 2938 295 2973 298! 2989
3077 3080 3083 3086  3il9
3179 3210 32k 3k 3271
321 326 N33 MB M40
3736 3853

DEC 3134 3171 3184 3238 373
3732

DECB 3|07 3818

EnT 20

HALT 10 24 3098 3277 3618

INCG 3539 3 381

I 3|57 3872

107 21

b 4 293 2979 3005
3309 3337 3Me 3400

ISR 3166 3480 3599  3HSH 697

MoV 233 PM0 2Nl 2942 2943
2967 o%B 2971 2974 2975
2998  300] 3002 3003 3004
3034 3036 3040 3041




MAR 1975 MACY1® 27(657) 1-0CT-7S 09:30 PAGE 101 Seq 0109
D<BMOF.PIL CROSS REFERENCE TRBLE

3B 33 3536 3546 347 3548 3550 3552 3553 3554 3555 3556 Jss7  35S8 3559
3560  3%ed 3565 3566 3567 3578 3580 3<81 3582 3583 3584 3588 3550 3591 3532
3593 3N 3612 3613 Jelb 3el7 3620 3€23 3624 333 3636 3638 3648 3€89 3690
3™ 3700 3720 3721 3734 3735 3750 3751 3752 3753 378¢ 3790 3791 3752 3798
3805 3823 3824 3825 3826 3827 3848 3849 3851 385 388 3860 3861 3874 3876
3897 39C2 3911 3916 3921 3923 3% 7 3N 3945 3948 3347 3348 3950 3965 3966
3367 g;gg g?bq 3381 3982 3385

ove ¥l &4 373 48 3783 3784 3787 8B 3788 Ar93 3I79% 3797 386 3678

NEG 3734

NOP 2063 2970  3:65 3460 3521 3951 3615 36S5 3656

ROL 4] 3573 3800 3802 3803 /04 3906 3693 3986 398 3960

RTI 42 3696 3726 3754 3828 3\B2 3886 3970

RTS 357 3703 3985 398

P 9% 3998 3999 4000 Y00l Y002 4003

13 2957 292 299 3025 3069 3149 3160 3163 3182 3213 3229 33%  3%kI 3376 3383
3332 3944 3955 3458 376 3Xpi 370 I 3619 w33 /I 3850 3\E3  [29  3%6M

rere & o e

RSCII 146 197 3100 3191 3279 3609 HOOM

BCIZ 148 3100 331 379 07 03 S9N 004

‘Bl 593 e 2927 2928 2929 293

BYTE  lgd4 126 130 i3] 42  i43 144 145 678 679 680 681 82 @3 3755
3756 9 3830 3\ 3;8/?

LENABL 1

END 4012

LENDC 13 20 % 1€ 111 121 1% 149 150 208 293 290 2941 2943 2945
2947 2975 2983 299 3001 3009 3017 3664 3711 3Per 3728 37X JW; IR 3757
3758 3753 3835 3841  384) 3845 3856 3857 3859 3863 386N 3670 3872 3875 3882
3883 3887 390 393% 393% 3972 3973 3982 3985 3997 3998 3939 4000 NOO!
4oge 9003 NOOy  0ie

EQUIV 20 21 23 38 39 cg 59 60 bl b2 63 B ES B6 b7

86 87 B3 83 a0 31 32 33 34 95

EVEM 3100 319] 3279 307 3603 el 3934 400d

IF 10 iB 68 8% 110 120 {4 199 204 293 2940 2941 2943 25 2947
2967 2975 2383 2991 3009 3017 3663 3710 Fe? 373" I3k 3Nl 37s7 37SB 383
3g90 3843 3855 3857 3859 3863 3863 387 3875 3873 e8! 3880 3883 383k 3887
305 3@l 335 31 w2 381 ¥\ IW 1B 3999 000 W00l Bole W03 oo

IFF ! 111 120 _I46 150 2940  2e6M  37Ll 3727 3728 3737 374l 3758 3759 3835

3855 3857 3863 3B+ 3863 3876 388% 3887 3888  3WH 393 393k 3973 3982
JFT 387 3882 3985 397! 3972

LIFTF 3857 3881 3951 3955 3971
IIF 10 149 203 208 213 214 S ad! 2™3 2947 3710 3719 3750 3758 3838 3839

3859 3863 3867 3868 3869 3887 3903 3928 3997 3398 3999 400 4001 4002 4003

.IRP 2936 3346 3867
.LIST 1 10 110 146 2lb 2925 2336 3100 3191 3279 3607 3609 3727 3368 3997

.MACRO 110 els 3988

MChL 1 - 110 3662
NLIST ! 10 110 146 elb 2325 2936 3100 3191 3279 3607 3e09 3727 3988 3997
3338 3399 4000 4001 4002 4003 4004 4012




HOS

MR 1975 MRCYll 27(e57) 1-0CT-7S (09:30 PAGE 102 SeQ 0110
0ZBMOF.PILL CROSS REFERENCE TARBLE

PAGE 110 149 403 775 1246 1297 1344 (407 1462 1503 1573 1627 1680 1734 178!
1833 1886 2931 3151  344b 3607

REw 1687 1737

:§§¥I% b 4 11 16 112 151 3665 3712 3760 3836 385 3889 397 WM 3989

“WORD 10 123 1% 127 128 129 132 133 134+ 135 13 137 3914 3919 3971
4005 4008 4009

ERRORS DETECTED: O

¥DZBMDF . DZBMDF 7S0L/CRF«DZBMDF . P11
RUN-TIME: 41 31 3 SECONDS
CORE USED: 16K




Spaoler runtime 4 Segconds K DS disk readsg, ! digk writes, 110 p
pd uy | S QU i)
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