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IDENTIFICATION

PROCUCT CODE:  MAINDEC-11-0ZBMD-F-D

PRODUCT NAME:  BMB73 - UNIVERSAL RESTART ROM LOADER

DATE RELERSED: 21 NOVEMBER 1975

MAINTRINER: DIRGNOSTIC GROUP

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

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

MRY ONLY BE USEC OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH A LICENSE.

CIGITAL EQUIPMENT CORPORATION RSSUMES NO RESPONSIBILITY FOR THE USE OR
RELIBILITY OF ITS SOFTWARE ON EQUIPMENT YHAT IS NOT SUPFLIED BY DIGITAL.

COPYRIGHT (C) 1975 CIGITAL EQJIPMENT CORFORRTION
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PROGRAM HISTOR -

PROOUCT CODE:  MAINDEC-11-DZBMD-F-D

PRODUCT NAME: BMB73 - UNIVERSAL RESTART ROM LORDER

o S W W

DATE CREATED: JWY 1973

MAINTRINER: DIAGNOSTIC GROUP

RUTHOR: JOHN EGOLF Y#, YR

REVISED BY:  BOB MISNER 10/21/74  YB
""""""" FAY BRGHAW 3/21/75  YC,YD
JIM KELLY 7721775  SYSMAC
JOHN EGOLF 11721775  ¥F
COPYRIGHT (C) MARCH, 1974

ODIGITAL EQUIPMENT CORPORATION
MAYNARD MRSSACHUSETTS 10754
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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 DATA IN

THE ROM, MAKE SURE ALL ADDRESS WILL CAUSE A TIME OUT TRAP
MHEN WRITTEN INTO (EXCEPT THE TRAP VECTORS: 173024, 173224)
.BND ALERT THE OPERATOR AS TO WHAT THE OFFSET ACDRESS

§0ULD BE IF A SELECTED BUTTON IS PUSHED.

NOTE: FOR NORMAL CONFIGURATIONS: THE ONLY PROGRAMS
NECESSARY FOR ACCEPTANCE OF THE 3M873 ARE PROGRAMS

ONE AND FOUR. PROGRMM THC IS MECESSARY FOR “NON-STANDARD™
SETUPS AND 1S A MAINTAINCE TOOL. PROGRAM THREE 1S

ALSO JUST FOR MAINTAINCE AID.

REGUIRMENTS
EQUIPMENT

ANY PDP-11/40 CPY
UNIVERGAL RESTART LOADER
TELETYPE OR EQUIVALENT
AT LEAST 4K OF MEMOPY.

STORAGE

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

LORDING PROCEDURE

THE PROGRAM MAY BE LOADED LIKE ANY OTHER PROGRAM
SUCH RS: PAPER TAPE, DECTAPE MAGTAPE, CISK, ETC.
MOST COMMON WILL BE THROUGH DECTRPE BY THE

/GE OF ROM BOOT LORDER.

SEG 0003




STARTING PROCEDURE SEQ 0004
CONTROL SWITCH SETTINGS

SHITCH 0O CLEARED INDICATES ONLY FIRST 128

NORDS T CKED
SET iND?ngE?EXTENbED 128. WORDS

ARE 7O BE CHECKEC IN MHICH CASE

PROGRAM 2 MUST BE RUN FIRST,

MHEN RUNNING ON BMB73YB, BMS873YC., BMB73YD OR 8MB73YF, 256 WORDS
ARE AUTOMATICALLY CHECKED.

4.2  STARTING RDORESS
STARTING ADDRESS 000200
4.3  OPERATOR ACTION

4.3.1 FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORCS)
1. LOAD STARTING ADDRESS (000200)
. SET SMITCHES RS PER S, .1 (NORMAL ALL SWMITCHES DOWN)
3. PRESS START SMITCH AND RELERSE.
4. DEVICE VERSION.

MHEN PROGRAM IS STARTED FOR THE FIRST TIME THE FOLLOWING
MILL BE PRINTED OUT:

MRINDEC-1]1-D7BMOF

DEVICE VERSION

£ £
. .

[T

—4fU

SMB73-Y
THE OPERATOR WILL THEN SPECIFY THE VERSION BEING RUN.
BMB73-Y# 1S ANY NON-STANDCARD VERSION.
NOTE: PROGRAM THO MUST BE RUN FIRST.
Br873-YA REPLACES M792-YR,MR11-DB,M?32-YH
BMB873-YB MRSSBUS
BM873-Y(C ODCMP BOOTSTRAP ROM
EMg73-YD KL1O (PDP-11) 256 BOQTSTRAP ROM (VERSION 2(17))
BMB73-YF KL10 (PDP-11) 256 BOOTSTRAP ROM (VERSION 3(23))

S. THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM 1 AND 4)
4.3.2 If You WISH TO TEST THE EXTENDED 128. WORDS THIS IS THE

PROCEDURE :
(NOT NEEDED FOR NORMAL TESTING OF BM873YB, BM873YC, BM873YD, OR BMB73YF)
LOAD STRRTING ROD. 000200
SET SWOO=1
SET HALT ENRBLE SW AND SINGLE CYCLE SW UP
HIT START SWITCH AND RELERSE.
RUN PROGRRM 2 FOR ONE PRSS.
NOW ANY PROGRAM MAY BE RUN,
TE:  VISUAL INSPECTION OF EXTENDED OUMP
IS YOUR RESPONSIBILITY. THAT DATH WRS
PLACED INTO SOFTWARE TABLE FOR TEST COMPRRISON.

gmm-cwn»—
s s a9 »




S.1.1

k.
b.1

OPERATING PROCEDURE
SHITCH SETTINGS (RPPLICABLE IN ALL PROGRAMS)

SHIS =1 OR UP ... HALT ON ERROR

SHi4 =1 OR UP ... LOOP ON TEST

SHi3 = | OR UP ... INHIBIT ERROR PRINT OUT

SHi2d = 1 OR UP ... INHIBIT ALL PRINT OUT/ BELL ON ERROR.

SHil = 1 OR UP ... INSTERD OF EXERCISING ERCH ADDRESS 10X DO IT IX.
SHO3 = | OR UP ... LOOP MITH CURRENT ACDRESS

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

ERROR PRINT OUT

ALL ERRORS MILL HAVE n PRINT OUT.IF IT WAS A COMPARISON
ERROR: THE SOFT ADDRESS, ROM ADDRESS, EXPECTED DATA

(FROM SOFTHARE MAP) an THE FOUND DATA WILL BE PRINTED

OUT. IF IT WAS A “NO TRAP WHEN MRITTEN" ERROR:

ACDRESS WILL BE PRINTED OUT. IF IT WAS AN "unéxpzcrso TRAP *
MHEN READING ROM THE AODRESS WILL BE PRINTED .

SEQ 000S




6.2

7.2
7.2.1

7.2.2

7.2.3

ERROR RECOVERY
1. 1TS A GOOD IDEA TO LEAVE SWiS=1 WHILE TEST RUNS
T0 PREVENT A RUN AWAY 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 HRLTED; HIT CONTINUE.
3. NOW THE PROGRAM IS RUNNING AND YOU MAY SCOPE 1IT.
RESTRICTIONS
STARTING RESTRICTIONS
SEE SECTION 4.
OPERRTING RESTRICTIONS
IF YOU WISH PROGRAM TO TEST YOUR EXTENDED 128. WORDS;
YOU MUST START AS PER SECTION 4 AND THEN
ExEEEE RUN PROGRAM 2 FIRST AND VISURLLY VERIFY DRTR, #i#s
(NOT APPLICRBLE TO BM873YB, BMB73YC, BMS73YD, OR BME73YF)

YOU MAY NOT ALTER THE SOFTHWRRE MAP UNLESS--
EEEEE YOU KNOW WHAT YOU ARE DOING #:axs

THE ROM ADDRESS MUST START AT 173000 AND BE AT LEAST

128 WORDS LONG. (258 FOR THE BMB73YB, BMB73YC, BMB73YD, OR BMB73YF)

MISCELLANEOLS
EXECUTION TIME

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

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

HO1

SEQ 0006




9.2

3.3

9.4

101

PROGRAM DESCRIPTION
PROGRAM 1

PROGRAM 1 WILL VERIFY THE DATA IN THE ROM AND THE VERIFY
THAT WRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTORS)
ERCH RDDRESS IS MEFERENCED FIVE TIMES IN R ROMW BEFORE
UPDRTING TO THE NEXT RDDRESS.

IF SHOO WAS UP WHEN START WRS HIT, THE EXTENDED

128 WORDS WILL BE CHECKED.

256 WORDS RILL BE CHECKED AUTOMATICALLY IF

BMB73YB, BMB73YC, BM873YD, OR BMB73YF IS TESTED.

PROGRRM 2

PROGRAM 2 WILL DUNMP 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 SWOD WAS UP WHEN START WRS MIT

THE EXTENDED 128. WORDS WILL BE PRINTED.

%gbsgfgg§EgILL BE PRINTED IF BMB73YB, BMB73YC, BM873YD, OR BMB73YF

PROGRAM 3

PROGRAM 3 IS THE SAME RS PROGRAM ONE EXCEPT THRT THE

USER HAS THE ABILITY 10 ALTER THE SOFTWARE MAP

LIST OR PRINT THE SOFTMARE MAP, AND RUN THE PROGRAM.

anscgunr IF YOU RLTER THE MAP BE CAREFULL OF WHAT

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

PROGRAM 4

PROGRAM 4 CHECKS THE OFFSET ADDRESS MHEN THE SIMULATED
PUSHING OF A BUTTON IS DONE BY THE SOFTWARE. ON THE FIRST PARSS
THE OFFSET 1S TYPED OUT FOP YOU TO VERIFY (NOTE:

THE PROGRAM HAS NO WAY OF KNOWMING WHAT THE OFFSET WILL

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

CORE. MHEN THE FIRST PRSS IS FINISHED THE PROCESS IS5

REPEATED ONLY NO TYPE OUT IS PERFORMED, AND THE DATA

IN CORE 1S COMPRRED TO THE DATA FOUND AT THE ROM.

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

SeQ 0007
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8.8
8.7.1
§5.7.2

inloi-i-z
ERAGT

[T

——itn

&

X

JO1

THIS PROGRAN 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

BMB73YR OR YB, YC, YD, OR YF BY COMP QRING THE 1ST WORD IN ROM WITH THE

EXPECTED MORD. THE DIAGHOSTIC THEN RUNS

PROGRAM 1 AND PROGRAM 4 BEFORE ENTERING THE MONITOR.
ELECTRICAL PREQUISITES (HARDMARE)

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

IF FURTHER INFORMATION IS NEEDED

CONSLLT THE BM873 MANUAL FOR HELP.

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

StG,LOC,BIN

HELLO

StG 0008
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MACY!l 27(657)

000000

000200
000137

001100

177776

177774
177772
177570
177570

000000
000001
0c0002
000003
000004
00000S

060007

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
030020
000010

007260

KOl

BM873  UNIVERSAL RESTART LORDER DIAGNOSTIC.

.MCALL .HEADER, ,SWRHI, .SWRLO, .EQUATE, .SETUP,.STRAP, .SCATCH, .SCMTAG
.MCALL .RDLIN, .SSCOPE. .SERROR, .SERRTYP, .SRDOCT

.SBTTL TRAP CATCHER

1-0CT-75 09:30 PAGE !
MRINDEC-11-DZBMD-F

=0
;#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A .42 HALT"
; ¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
:# OCATION O CONTRINS O TO CATCH IMPROPERLY LORDED VECTORS

.SBTTL  STARTING ADDRESS(ES)

JMP J¥RESTRT
.SBTTL BRSIC DEFINITIONS
:#INITIAL ADDRESS OF THE STACK POINTER #%# 1100 #%

§TACK= 1100
_EQUIV EMT, ERROR :BASIC DEFINITION OF ERROR CALL
.EQUIV IOT SCOPE 'BRSIC DEFINITION OF SCOPE CALL

PS= 177776 : PROCESSOR STATUS WORD

; JUMP TO STARTING ADDRESS OF PROGRAM

.EQUIV PS,PSH
STKLMT= 177774 :STACK LIMIT REGISTER
PIRG= 177772 *PROGRAM INTERRUPT REQUEST REGISTER
SWR= 177570 'SWITCH REGISTER
DISPLAY=SWR

. GENERAL PURPOSE REGISTER DEFINITIONS
RO= %0 - GENERAL REGISTER
Riz %1 +GENERAL REGISTER
R2= %2 + GENERAL REGISTER
R3= %3 ' GENERARL REGISTER
R4= %4 : GENERAL REGISTER
RS= %5 : GENERAL REGISTER
Rb= %6 *GENERAL REGISTER
R7= %7 ' G NERAL REGISTER

.EQUIV Re,SP :STACK POINTER

EQUIV R7.PC ' PROGRAM COUNTER
- ¥"SWITCH REGISTER™ SWITCH DEFINITIONS
SW15= 100000
SHi4= S0000
SW13= 20000
SWi2= 10000
SKli= M000
SW10= 2000
SW0S= 1000
SWo8= 490
SWO7= 200
SWoe= 100
SWOS= 40
SWo4= 20
SW03= 10

SEQ 0009
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DZBMDF.P11

MARCY11 27(657) 1-0CT-7S 09:30 PRGE 2

BRSIC DEFINITIONS

00000H
0000s2
00000!

200020
000010
00CO04
000002
000001

000004
000010
000014
000014
000014
000020
000024
000030
000034
020060
00008&Y

HDO—ruW

CCcCoo
n

s XBASTC “CPU”

ERRVEC

~NmJ0

-

EBREgEReEE ™
gegeCRuRpy

o
Q
(on

40000
23000
10000
4000
2000
1000
400
2Ce
100
40

20

10

00T 0 00 a0 D 0D 00 10 00— N .

Pl g D St i =t B et St g

—4 -t — — 4

8(3(30(_ OO0O0O0
—NWINCNDD

=t et > = ¢ G P 4 P ¢

A = — —t—4

=W £ (NO” MWD

- % % 8 e w w W w -

B8
B
8
8
B
B
8
B
B
B
T

RESVEC- 10
TBITVEC=14
TRIVEC= INM
BPTVEC= 1M
I0TVEC= 20
PURVEC= oM
EMIVEC= 30
TRAPVEC=34
TKVEC= 60
TPVEC= BM

LOl

B{T DEEINITIONS (BITOQ TO BITIS)

RAP VECTOR ADDRESSES

TIME OUT AND OTHER ERRORS
§$§ESVED AND ILLEGARL INSTRUCTIONS
TRQCE TRAP
BRERKPOINT TRAP (BPT)
INPUT/OUTPUT TRAP (I0T) %%SCOPE**
POHER RIL
EMULRTOR TRAP (EMT) ¥%ERROR¥%%
”TRRP" TRAP
TTY KEYBOARD VECTOR
TTY PRINTER VECTOR

SE¢ 0010
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MRR 1975 MRCY1! 27(%?; -0CT-75 0S:30 PAGE 3 SEG 00!l

) 1
DZBMDF.Pl11 BRSIC DEFINITIONS
109 000240 PIRQVEC=240 : PROGRAM INTERRUPT REGUEST VECTOR




NO1

MAR 1975 MARCY1l 27(657) 1-0CT-75 09:30 PAGE 4 SEQ 0012
DZBMOF .P11 BRSIC DEFINITIONS

i 1[13 3 5 TR 36330 JE 00 30 30 98 3 3636 36 36 30 2036 36 396 00 30 36 3036 36 36 36 30 96 0630 36 38 96 36 38 36 31 3 00 30 3098 3636 36 38 36 S8 3 38 36 3¢ 3¢ 3¢

l

{ig .SBTTL COMMON TRGS

114 ; #THIS TARBLE CONTAINS VARIOUS COMMON STORRGE LOCATIONS

iig :¥USED IN THE PROGRAM.

117 000C46 .46

i%g 000046 014774 SENDRD ;LOGICAL END OF PROGRAM

ig? 001100 .=1100

ige 001100 SCMTAG: ; STRRT OF COMMON TRGS

123 001100 000000 §PASS: .WORD O s CONTAINS PASS COUNT

{24 001102 030 $TSTNM: .BYTE O :CONTRINS THE TEST NUMBER

125 001103 Gog SERFLG: .BYTE 0 :CONTRINS ERROR FLAG

1e6 001104 000000 SICNT: .WORD O :CONTAINS SUBTEST ITERATION COUNT

127 001106 000000 SLPADR: .WORD O :CONTRINS SCOPE LOOP

128 001110 000000 SLPERR: .WORD O ;CONTRINS SCOPE RETURN FOR ERRORS

123 00llle 000000 $ERTTL: .WORD O ;CONTAINS TOTAL ERRORS DETECTED

130 001114 000 SITEMB: .BYTE O :CONTAINS ITEM CONTROL BYTE

131 001115 00!l SERMAX: .BYTE | :CONTRINS MAX. ERRORS PER TEST

132 001116 000000 SERRPC: .WORD O ;CONTAINS PC OF LAST ERROR INSTRUCTION

133 00lie0 0C0000 SGDADR: .WORD O :CONTAINS  OF 600D’ D

134 00il22 000000 SBDADR: .WORD O :CONTRINS OF ’BAD’ DQTR

135 001124 000000 $GDDAT: .WORD O ;CONTAINS 'GOOD’ DATA

136 001126 000000 $BODAT: .WORD O ;CONTRINS *BAD’ DATA

137 001130 000000 000000 000000 .WORD 0,0,0 s RESERVED--NOT T0 BE USED

138 001136 177560 $TKS: 177560 s TTY KBD STATUS

139 001140 177562 $TKB: 177562 s TTY KBD BUFFER

IS0 001142 177564 $TPS: 177564 : TTY PRINTER STATUS REG.

141 001144 177566 §TPB: 177566 s TTY_PRINTER BUFFER REG.

142 001146 000 $NULL: .BYTE 0 sCONTAINS NULL CHARACTER FOR FILLS

143 001147 002 SFILLS: .BYTE 2 :CONTRINS & OF FILLER CHARACTERS REQUIRED

144 001150 012 $FILLC: .BYTE 12 ; INGERT FILL CHARS. AFTER A "LINE FEED™

145 0011S! 000 $TPFLG: .BYTE O ;"TERMINAL AVAILRBLE™ FLAG (BIT<07>=0=YES)

146 001152 077 $QUES: .ASCII /% : QUESTION MARK

147 001153 015 $CRLF: .ASCII <15 ;CARRIAGE RETURN

148 001154 0000le SLF: .ASCIZ <l sLINE FEED




MR 1375
0IBMOF .PLI

149
150
i51
152

B L A A NN RO

1
!

1

1

1

1

1

1

1

1

1

55 001156
1

1

163 001156
170 001180
171 001162
172 001168
173

174

175

176 09:166
177 001170
178 001172
179 001174
180

181

182

183 001176
184 00:200
18 001202
18 00lE0
187

188

183 00120k
198 0010
191 001212
182 0Gl214
183

194 001216
i35 00ie0
13 00ige?
197 00lge4
198 0C1226
189 001230
260 801232
201 201234
2z 00123

MCYLl 27(657)
COMMON TRGS

BO2

1-0CT-75 09:30 PAGE S

¢ 5 SHEESRIE SRt 00 00 00 000 0 30 000 00 000 3030 06 00 00 00 08 30 00 06 00 90 36 06 06 36 00 30 36 36 90 0 0090 90 0 3000 4136 3 36 8 b 4 3

.SBTTL ERROR FOINTER TRBLE

:#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR,
s #THE INFORMATION 1S OBTAINED BY USING THE INDEX NUMBER FOUND IN
ILOCRTION SITEMB, THIS NUMBER INCICRTES WHICH ITEM IN THE TABLE S PERTINENT.

;ENOTE]L: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC!.
iNO'EE EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXFLAIMED RS FOLLOMS:
2 EM :POINTS TQ THE ERROR MESSAGE
' ¥ DH FOINTS T0 THE DATR HERDER
i & DT POINTS T0 THE DATAH
s DF POINTS TO THE DATA FORMAT
SERRTE:
:ERROR TRBLE ITEM FOR ERROR MESSAGE O
g:{ :;ROH RERD DATA COMPARISON ERROR™
DTl ‘¥
0 +# PRINT ALL NUMERIC DATA IN OCTAL
;ERROR TABLE ITEM FOR ERROR MESSAGE |
gng ;"MRITTING ROM FAILED TO TRAP™
D12
0 ;PRINT ALL NUMERIC DRTR IN OCTAL.
sERROR TRBLE ITEM FOR ERROR MESSAGE 2
Szg : "UNEXPECTED TRAP WHILE RERDING ROM™
873
:ERROR TRBLE ITEM FOR ERROR MESSAGE 3
EMy ;"FRTRL TRAP. ROM PC ON STRCK.™

LSTERR:
ICOUNT:
TEMPS:
TEMPI:
TEMPY:
SAVRO:
SAVR!:
SAVRY:
SHVRS:

;ERROR FLAG
s ITERATION COUNT.

2V
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MACY1! 27(8S7) 1-0CT-7S 09:30 PAGE b SEG 0014
ERROR POINTER TARBLE

.TITLE MAR 1975
: #COPYRIGHT (C) BMB73 YX
1 #DIGITAL EQUIPMENT CORP.
! ¥MAYNARG, MASS. 01784

4
} SPROGRAN BY 0ZBMD

:#THIS FROGRAM MAS ASSEMBLED USING THE POP-11 MAINDEC SYSMAC
; #PACKAGE (MRINDEC-11-DZGRC-AL).

|
005001 §TN=g
160000 §SWR= 160000 +HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
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ot

O
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g
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P

201400

001490
001402
GG1404
001406

001410
0014le
201414
001416

001420
001422

001424
001426

001430
001432
001424
901436
001445
001442
201444
001446

MaCY1l 27(657)

ERROR POINTER TRBLE

.=1400
MAP.YA:

D02

1-0CT-?5 09:30 PRGE ?

+THE FOLLOWING IS A REPRODUCTION
:0F THE ROM PROGRAM FOR BMS73YA.
:1T IS HERE FOR COMPARISON 10
:ACTUAL ROM AND FOR REFERENCE.

;173000 .=1730C0
: 00C000
. 000001
: 000002
; 000
: 000004
; 00000
: 000006
. 000007
; 177570
010702 173000 010702
Co0464 173002 0004EM
177462 ;173004 177462
00000S 173005 00000s
010702 ;173010 010702
200460 ;173012 000460
177406 ;173014 177406
+173016 00000S
013707 ,173020 0137 07
177570 173022 1775
-NOTE 773024 AND 773224
173000 ;173024 173000
000340 ;173026 000340
010702 ;173030 01070¢
000426 1273032 000426
1773494 1?303'4 177344
004003 173036 004003
100000 173040 100000
024000 173092 024000
000445 ;1?3044 000H4S
00000S 173096 00000S

; STARTING ROCRESS FOR BOOTSTRAP

:THIS LOADER IS DESIGNED FOR THE RESTART MODULE ME73.
:17 FUNCTIONALLY REPLACES THE FOLLOWING ROMS:

iM792-YA - PAPER TAPE BOOTSTRAP FOR PCL1,KL11
IMR11-DB  BULK STORAGE BOOTSTRAP ROM

:M792-YH  TAll CRSSETTE BOOTSTRAP ROM

RO= %0 REGISTER DEFINITIONS

Riz %1

R2= %2

R3= %3

R4= %4

RS= y 4°)

SP= xE

PC= X7

SR= 177570 :PROCESSOR SMITCH REGISTER

: STRRTING LOCRTION FOR RF11 DISK

RF1l: ~ MOV PC,R -SET POINTER TO PARAMETER LISTS
BR omtn : TRANSFER TO SERVICE ROUTINE
JMORD 177462  ;DEVICE MORD COUNT ADDRESS
.MORD § : DEVICE RERD INSTRUCTION
'THIS IS THE STARTING LOCATION FOR THE RK11 CONTROLLER
Akil: MoV PC,R2 ;SET POINTER TO SARRMETER LIST
BR OTHER : TRANSFER TO SERVICE ROUTINE
uoao 177406  :DEVICE WORD COUNT REGISTER
5 :DEVICE READ INSTRUCTION

mmrsnwmzmmUMmemnxrmmgﬁsmnmﬁs
:CONTAINED IN THE SWITCH REGISTER,

tRANSR: MOV 9uSR,PC G0 TO INDICATED LOCATION

ARE DEPENDENT ON OFFSET TN DIODES FOR LINE 1

: THIS IS THE POWER UP VECTOR REQUIRED FOR DEVICE AND

POMER: .WORD RF1I - ADDRESS OF FIRST LOCRTION IN ROM

.MORD 340 ‘PROCESSOR STATUS LEVEL 7
'THIS IS THE STARTING RODRESS FOR TC1l (DECTAPE) CONTROLLER.

Y1l Tmov PC,R2 -SET UP POINTER TO PARAMETER LIST
BR TAPES *ANO TRANSFER TO FIRST ROUTINE
JMORD 177344  :DEVICE WORD COUNT ARDDRESS
.WORD 4003 *FIND PREVIOUS BLOCK COMMAND
JWORD 100300  :USED AS DONE INDICATOR
.WORD 24000 :JSED AS ERROR INDICATOR/TEST FLAG
BR OTHERX : THEN TRANSFER TO NEXT ROUTINE
.WORD § :DEVICE READ COMMAND

m

SEG 00:S
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' THIS 1S THE START LOCATION FOR TMLL MAGTAPE CONTROLLER
tnii: Tmov PC,R2 +SET POINTER TO PARAMETER LIST

BR rnpts ‘AND TRANSFER TO FIRST ROUTINE
JWORD 172524  :DEVICE BYTE/RECORD COUNT REGISTER
-WORD 60017 :DEVICE REWIND COMMAND
.WORD 200 :DEVICE DONE FLAG
.WORD 100000  :DEVICE ERROR FLAG BIT
BR TAPESX  THEN TRANSFER TO NEXT SERVICE RTN
.WORD 60011 ‘DEVICE FORMARD SPRCE COMMAND
-WORD 200 :GAME AS RBOVE
.WORD 100000 .snﬂe AS ABOVE
BR OTHERX MEN TRANSFER TO RERD/TRANSFER ROUTINE
HORD 60003 osvxce READ COMMAND
'YHIS IS THE START LOCATION FOR THE RP11 CONTROLLER
RP11: MOV PC.R2 +SET POINTER 10 PARRMETER LIST
BR OTHER : TRANSFER TO TRANSFER ROUTINE
MORD 176716  :CEVICE MORC COUNT REGISTER
DS :DEVICE RERD COMMAND
THIS 1S THE TAPE DEVICE ssnvzcs ROUTINE.
YaPES:  “mOV R2,R0 ;GET ACORESS OF PARAMETER LIST
75T (RO)+ :SKIP TWO WORDS FIRST TIME
TRPESX: RESET ‘RESET ALL DEVICES
TST (RC)+ .sxxp OVER BRANCH INSTRUCTION
MOV 2(R2),Ri  ;THEN GET DEVICE WORC/BYTE COUNT ADDRES
DEC ¥Rl ;ano SET TO -1
MOV (RJ)+,-(Rl) :AND THEN ISSUE COMMAND TO DEVICE
TAPWAT: BIT aRC, 34! 'MAIT FOR DEVICE COMPLETI
BEQ TAPHAT :BY HANGING IN LOOP
TST (RO)+ *AND THEN SKIP DONE FLAG
BIT (RO)+,-(R1) :THEN TEST FOR ERROR
BNE ERROR ' THERE 15 ons
RETURN: JMP @RC :AND TRANGFER TO FOLLOWING INSTRUCTION
' THIS 1S THE srnnrxnc ADDRESS FOR RC11 DISK CONTROLLERS
RC11: R2 .SET JF POINTER TO PRRAMETER LIST
BR oraép i ; TRANGFER TQ SERVICE RTN
JMORD 177450  :DEVICE WORD COUNT REGISER
.WORD § :DEVICE RERD INSTRUCTION
THIS ROUTINE PFORMS THE ACTUAL TRANSFER TO nenonv OF DATA

OTHER: MOV R -SET POINTER TO LIST IN R

ST (Rb)+ -SKIP TWO WORDS FIRST rxns
OTHERX: TST (RO} + -SKIP PAST BR INSTRUCTION

RESET ‘REST THE MWORLD

MOV 2(RZ),R1  :OBTAIN DEVICE WORD COUNT ADDRESS

MOv 8-1000,3R1 ;THEN OBTAIN LARGE MWORD COUNT
MOY PO, -(R1)  ;AND PUT COMMAND TO DEVICE
OTHHAT: TSTB oR! ‘WAIT FOR DOME FLAG

SEG 001k
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ERROR POINTER TRBLE
STy 7338 AR

03830 1738 40800H

012704 ;173210 12704

177560 ;173212 177568

000440 ;173214 000440

017840 ;173216 240
1173217 037

002415 ;173220 015
;173221 Q0S

112024 ;173222 024
117322

173223 224
:NOTE 773324 AND 773224

173000 ;173224 173000
000348 ;173226 000340

0OS004 ;173230 0OSO0
212703 '173232 012700

1
B0C305 ,.?3236 00000S
Q10410 ;173240 Qi0410
012701 $173242 01270)
173216 ;173244 17321F
012702 ;173246 01270c
000375 ;173250 000375

112103 ;173252 112103
112110 ;173284 112110
100407 ;173256 100407
130310 :173260 130310
001776 ;173262 001

165202 ;173264 105202
100772 ;173266 100772
116012 ;173270 116012
000002 ;173272 000002
000771 173274 000771
005710 173276 005710
100756 ;173300 100756
00scO2 ;173302 005002
120312 173304 120312
001377 ;173306 0301377
002112 ;173310 000112

012704 ;173312 012704
177550 ;173314 177550

Yoy Skt iRl eet SOk ERRoe

TR i c. - g

'THIS 1S THE STARTING ADORESS FOR THE PC1] PAPER TAPE CONTROLLER
KL11:? MOV 8177560,Rv ;OBTAIN DEVICE ADDRESS

BR CKDEV sAND TRANSFER TO READER SERVICE ROUTINE
- THIS 1S THE CASSETTE DEVICE commo TRBLE
taBLE: ~.BYTE 240 :COMPARE WORD NOT A COMMAND

.BYTE 37 : ILES+RND+GO

.BYTE 15 smcs FORMRRD 3LOCK+GO

.BYTE § ; READ+GO

avrs 24 +RERD+ILBS

224 :READ+ILBS+END FLAG

BYTE
ARE DEPENDENT ON OFFSET IN DIODES FOR LINE |

- THIS IS AN noomorm Pougm\srs TOR ADDRESS REQUIRED ev osvrcs
FOMER2: .WORD R oF ascxmxm OF BOGTSTR
-WORD 3*40 :PRIORITY LEVEL 7
ms IS THE smmnc ADDRESS FOR THE CRSSETTE osvxcs 20
8e00T: CLR :{ ORD DEVICE NUMBER O IN R
strx MOV smsoo RO ;GET DEVICE RDOTESS
RESTRT: RESET « ISSUE RESET INSTRUCTION
MOV RY,3RD :L0AD DEVICE WITH UNIT NUMBER

MOV 8TABLE,R1  iGET FUNNY TRBLE OF INSTRUCTIONS
MOV #375,R2 :AND LOAD UP TRANSFER COUNTER

MOVE (R1)+,R3 ;THE LORD UP COMPARATOR
LOOP1: MOVE (R1)+,3R0 ;LOAD DEVICE REGISTER WITH COMMAND

BM]
LOOP2: BITB R3,aR0 - HAS cormm COMPLETED
BEQ LOOP2 'NO, WAIT
INCB R2 : THEN INCREMENT ADDRESS CTR
BMI LOOP +IF NEGATIVE, GET COMMAND
MOVB 2(R0),3R2 :AND STORE DATA AMAY
BR LOOP2 60 GET ANOTHER BYTE
DONE: TST &R0 s ANY DEV 1cs ERRORS
BMI RESTRT 'YES, RETR
CLR R2 : CLEAR conpnns ADDRESS AND TRANSFER ADDRESS
CMPB R3, t1T MUST BE 40
BNE .40 iNO, THERE WRS AN ERROR
ERROR: IMP &R2 :NORMAL CASSETTE AND ERROR FOR BULK STORAGE

:THIS IS THE STARTING LOCATION FOR THE PCl1 CONTROLLER
PCI1: MOV $177550,R4 ;LORD DEVICE RDDRESS

SEQ 0017
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377 001716 000Q0S ;173316 0000JS CKDEV: RESET ;KILL ALL DEVICE ACTION

378 001720 012701 ;173320 01270} MOV #160000,R! ;THEN SET UP MEMORY TEST LIMITS

379 0Cl722 160000 :173322 160000

380 001724 012702 ;173324 012702 MOV 86,R2 ;AND SET UP POINTER TO TIMEOUT LOCATION

381 00i726 000006 ;173326 0COJ06

382 0C173C 012712 ;173330 012712 MOV 8340, 8R2 sAND SET UP VECTOR TO RETURN TO NEXT

383 001732 000340 ;173332 000340

384 001734 Ql074e ;173334 010742 MOV PC, -(R2) ;SAVE THE PC

38S 03173 012736 ;173336 012706 MOV 824,5P ;AND LORD UP STACK POINTER

386 001740 000C24 ;173340 000024

387 001742 Q13441 ;173342 01044] MOV RY,-(R1) ; AND LOOK FOR END OF MEMORY

388 001744 Q40601 ;173344 040601 BIC SP,Ri s THEN DROP T )O(??Sd

389 00i746 CiOill ;173346 01011l MOV R1,8R1 ;AND STORE IN ITSELF

390 001750 QiI102 3173350 011102 LooP: MOV &Rl,R2 Tl'EN LOAD RDDRESS FOR DATAR INSERTION

391 001752 005214 ;173352 00S214 INC ORY AND START DEVICE

392 0017%4 105714 ;173354 105714 RORWAT: TSTB @RY TI-EN MAIT FOR CHRRACTER AVAILABLE

333 001756 100376 ;173356 100376 BPL RDRNWAT sHANGING THERE IF NECCESSARY

3% 001760 116412 ;173360 116412 MOVB 2(R4),3R2 ;STORE AMAY DATA BYTE

3% 001762 000002 ;173362 000002

3% 001764 005211 ;173364 00S21l INC @R]

397 001766 120227 173365 120227 CMPB R2, 8375 ;HAS BRANCH OFFSET BEEN STORED

398 00177C 000375 ;173370 00037%

33 001772 001366 1733?2 001366 BNE LOOP ;NO

500 001774 1052c2 ;173374 105222 INCB (R2)+ ; YES, ALL DONE

431 001776 END.YA:

432 001776 000142 ;173376 000142 JP -(R2) ; THEN TRANSFER TO RN
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ERROR POINTER TABLE

: BMB738 BOOTSTRAP MACY1l 27(655) 1-0CT-74 14:50 PAGE |
:DATE: RUG 23, 19N

. CONSOLE SWITCH REG.
177570 (Sud=" 177570

MaP. YB

+ THE rououmc IS A REPRODUCTION

:0F THE ROM PROGRAM FOR BM873YB.

17 IS HERE FOR COMPARISON T0 THE

ncrw ROM AND FOR REFERENCE

: :THIS IS THE LORDER TO REPLACE THE FOLLOM

: -M782-YA PAPER TAPE BOOTSTRAP ROM

: *MR11-DB BULK STORAGE BOOTSTRAP RPOM

: : M792-YH TAL1l CASSETTE BOQTSTRAP ROM

: ‘RMS73Q COMBINATION OF RBOVE ROMS

: :PREPHERIAL EXTERNAL PRGE REGISTERS ASSIGNMENTS:
: 177462 RFNC= 177462 :MORD COUNT REG. FOR RF1
: 177406 RKNC= 177406 :MORD COUNT REG. FOR RK1
: 177344 TCHC= 177394 MORD COUNT REG. FOR TCl
: 172524 TMHC= 172524 :BYTE/RECORD COUNT FOR T
: 176716 RPHC= 176716 : WORD T REG. FOR RPI
: 177450 RCWC= 177480 * WORD T REG. FOR RC!
: 177560 KLCS= 177560 :CONTROL REG. FOR KL11

: 177500 7TACS= 177500 :CONTROL REG. FOR TAll C
: 177550 PCCS= 177550 :CONTROL REG. FOR PC11

: 172940 TUCS= 172440 : CONTROL STATUS REG,

: 172442 TUMC=  TUCS+2 :TU16 MORD COUNT REG

: 176300 RHCSA= 176300 :CONTROLLER REG. 1 FOR R
: 176302 RHMCA= RHCSA+2

: 172040 RSCSA= 172040 : CONTROLLER REG.1 FOR RH
: 172042 RSMCA= RSCSA+2

: 176700 RPCSA= 176700 : CONTROLLER REG. 1 FOR R
: 176702 RPHCA= RPCSA+2

: -FUNCTION VARLUE FOR PREPHERALS:

: 000005 RFRERD= S RERD FUNCTION

: 004003 RNUM= 4003 :REVERSE AND IDENTIFY BL
: 060017 TMRWND= 60017 REWIND AND SET 800 BPI
: 060011 TMFMRD= 60011 :FORMARD RECORD COMMAND
: 060003 TMREAD= 60003 1TM11 READ

: 000011 DRCLR= Il :DRIVE CLEAR

: 000071 RHRERD= 71 ‘RH11 READ COMMAND

: 00002 RHPRST= 21 ‘RERD IN PRESET

: 000031 TUSPAC= 31 :SPACE FORWARD COMMAND F
: 040000 TUTAPE= 40000 ' TAPE BIT IN RHI1/RHDT R
: 001300 TUMODE= 1300 :800 BP1 NORMAL MODE FOR
: 001000 FCE= 1000 ' FRAME COUNT ERROR BIT

SEQ 0019
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ERROR POINTER TABLE

:ONLY THE LOM BYTE OF CONSOL SWITCH REGISTER IS

:SELECT THE UNIT NUMBER OF THE DEVICE TO BOOT FR
.=173000

-THIS IS THE STARTING noonzss FOR RH11/RS03/04 D

000405 RMRSA: BR ENTRY FOR SELECTING UNI
010703 RHRSB: MOV PC R3 :ENTRY TO SELECT UNITS
113737 MOVB  3slSM,JuRSCSA+10;L0A0 UNIT & INS
177570

172050
003401 BR
010703 1$ MOV PC,R3
?%5538 28 MOV 8RSCSA, RO;SET CONTROL STATUS REG
000526 BR RHCOMN

:THIS IS THE AUTO LORD VECTOR

{73000 .WORD  RHRSA
003340 JMORD 340

:THIS 1S THE STARTING RDDRESS FOR RK11 CONTROLLE
800412 "RKIIA: BR 28 ENTRY TO SELECT UNIT O
010703 RK118: MOV PC,R3 mmmmwawm
-GAVE ERROR RETRY

%;;ggg MOVB 5scsu RS;SET POINTER ro PARAMETE
gggggg BIS $10,RS ;SET POSITION BIT
006105 1S§: ROL ns -SHIFT UNIT & TO BIT 13-
103376 BCC :KEEP GOING
9;93?5 MOV Rs,asﬂxu¢+q ‘MOVE IN TO RKDR REGI
000401 BR 38 -SKIP NEXT INSTRUCTION
010703 2s§: MOV PC,R3  ;SAVE ERROR RETRY RODRES
016702 3§: MOV PC. R2
000546 BR OTHERA
1775906 JHORD  RKMC
000005 .MORD  RFREAD

*THIS IS THE STRRTING noonr.ss FOR TCL1! (DECTAPE)
010703 "I1CII: MOV ,R3 +SAVE ERROR RETRY ADDRES
010702 MOV PC'R2
000570 BR TRPES

177344 JHORD  TCHC
000005 "WORD  RFRERD
00400 JWORD  RNUM

10000 .MORD 100000 ;DONE MASK
024000 JMORD 24000 ERROR MASK

}IM11 STARTING ADDRESS

SE¢ 0020
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ERROR POINTER TRBLE

010703 ;
012737 ;
060017 ;
172522 ;
010702 ;
000SSS
172SeM ;
060003 ;
060011 ;

000200 ;
103000 ;

010703 ;
010702

000516 |

i??“&? ;
£0000s ;

010703 ;
010702 ;
000470 ;
177450 :
000005 :

1730

000340 1?3225

WWWLIWLW
PREFERNBrTho

Pt Pt Pt Pt Pt Pt Pt Pt Pt ot Pt
P Pt o P & Pt Pt Puvs Pt Pmen Pt e

bl B A AR KA T FR FIR-FI XTI ¥

[ )
~
W
Poa
®

010703 TMI1L: MOV P% :SAVE ERROR RETRY ADDRES
612737 MOV MRYND, 98 TMHC-2; RENIND TAPE
060017

172522

010702 MOV PC,R2

6u05S5 BR TRPES

172524 JWORD TMWC

060003 _WORD TMRERD ;TMil RERD COMMAND
06001 MORD TMFWRD :TMil rommo RECORD COM
006200 "WORD 200 ' DONE  MASK

130000 JWORD 100000 ;ERROR MASK

:THIS IS THE STARTING ADDRESS FOR RF1l comou.e

010703 RF1I: MOV PC ;SAVE_ERROR RETRY ADDRES
0106702 MOV T POINTER T0 PARAMETE
000516 BR onlcm 60 TO COMMON SERVICE RO

. RSSUME (NIT 0

177462 .HORD hruc :DEVICE MORD COUNT REGIS
000005 .WORD RFRERD :RERD COMMAND

:THIS IS THE STARTING ADDRESS FOR RH/TU16/TMO2

810703 "TULE: MOV PC,R3  ;SAVE ERROR RETRY ADDRES
?;1'5538 MOV nﬁcs RO:GET CONTROL STATUS WORD
35555_? TULGRE: MOV SRHPRST, (RO) ;RENIND TRPE CLEAR E
012760 MOV 8TUMODE , 32(R0) ;SET 800 BPI NORMA
001390

000032
012760 MOV 8-1,6(R0);LORD FRAME COUNT
177777
000006
86535? MOV $TUSPAC, (RO) ; SPACE FORMARD
105760 1S: TSTB  12(R0)
000012

100375 BPL 1$ :KEEP LOOPING

060433 BR RHCOMN

:THIS 1S THE STRRTING RODRESS FOR RC11 CONTROLLE

010703 RC11: MOV PC,R?
010702 MOV PC.R? ;ASSUME UNIT O
000470 BR orﬁi

177450 .WORD
000005 . WORD Rm:m

:THIS 1S THE AUTO LOAD VECT(R

173000 .WORD  RHRtA

000340 -WORD

}THIS 1S THE STARTING ADDRES3 FOR RH11 DEVICE €O

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

SEQ 002!
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65 ; THE RHI1 INSTERD TU!

56 : HE SLAVE UNIT t (s TUlB STIL

567 002230 booqus + 173230 boowos RH1IA: 1s ENTRY TO SE

e o QR ) mse;zna%%

570 00223¢ 177570 ;173236 17?570
571 002240 176310 ;173240 176310

ECT UNIT O
ECT ALL UNI
UNIT & INS

§72 002242 000401 ;173242 000S0I BR 28
573 002244 010703 ;173244 010703 1§: MOV PC,R3

S74 002246 012700 ;173246 012700 28: MOV $RACSA, RO

575 002250 176300 ;173250 176300

£76 002252 032760 ;173252 032760 RPCOMN: BIT $TUTAPE, 26(RO) ; TRPE UNIT?

§77 002254 049000 :173254 (040000

S78 002256 000026 ;173256 000026

€79 002260 001336 173350 001336 BNE TUIBRE :YES. GO TO TAPE LOGIC
580 002262 012710 :17326e 012710 MOV 8RHPRST, LRO) ;RESET DRIVE

58l 002264 000021 173264 000021

682 00226k 012760 ;173266 012760 MOV 14000, 32(RO);SET 16 BIT FORMAT
583 002270 01400C ;173270 014000

€84y 002272 000032 ;173272 000032

68S 002274 012710 ;173274 012710 MOV $DRCLR, (RO} ; CLEAR DRIVE ERROR
686 002276 000011 :173276 000011

£g? : . (GENERATED IF RSQ3/04

S88 002300 005720 ;173300 005720 RHCOMN: TST {RO)+  ;MOVE YO WORD COUNT ADDR
€89 002302 010037 ;173302 010037 MOV RO,382 FAKE CALLING SEGUENCE
€99 002304 000002 ;173304 006CO2

§3] 002306 012737 ;173306 012737 MOV SRHREAD, 384

£92 002310 00607! ;173310 000071

£93 002312 00004 ;173312 (000004

swqummxmwmme CLR R2 :FOR FLAG AND POINTER TO
£95 (02316 000430 ;173316 000430 B8R OTHERA

Egg; ; .DSABL  LSB

£38 : :THIS IS THE STARTING ADDRESS FOR RM11/RPOY DISK

599 (002320 000405 ;173320 000405 RHRPA:  BR 18 “ENTRY FOR SELECT UNIT O
BOC 002322 010703 ;173322 010703 RHRPB: MOV PC,R3 :ENTRY TO SELECT ALL UNI
601 002324 113737 ;173324 113737 MOVE  3s(0SH, 3sRPCSA+10;L0AD UNIT & INS
62 002326 177570 :173326 177570

€93 002330 176710 ;173330 176710

604 002332 000401 ;173332 00C40! BR 28

605 002334 010703 :173334 010703 1$- MOV PC.R3

606 00233 012700 ;173336 017700 ¢§: MOV #RPCSA, RO

607 002340 176700 ,i7dgv) 176700

283 002342 000743 ;173342 000743 BR RPCOMN

610 : :ENTRY TO BRANCH TO THE PC SELECTED BY CONSOL SM

611 002344 013707 ;173344 013707 CSRGO: MOV d4CSH, PC

Eig 00234 177570 ;173346 177570

S

61k : 'THIS 1S THE STARTING ADDRESS FOR RP11 CONTROLLE

617 002350 000405 ;173350 000405 RPIIA: BR 1§ -ENTRY TO SELECT UNIT O
618 002352 010703 :1733S2 010783 RP11B: MOV PC,R3 'ENTRY 10 SELECT ALL UNI
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619
620
bel
622
623
b2y
625
626

002354
002356
002360
002362
002364
002366
002370
002372

0J2374
002376

002400
002402
002404
0Cz406
002410
002412
002414
032416
002420
c0z2u422
002424
0024¢b
002430
0J2432
002434
002436
002440
002442
002444
002446
002450
002452
002454

002456
002460
002462
002464
002466
002478
002472
002474
002476
002500
002502
002504

002506

002513
002512

MACY11 27(657)

113705 ;173354
177570 ;173356
00030S ;173360
"00402 ;173362
010703 ;17336M
00500S ;173366
010702 ;173370
000403 ;173372
176716 ;173374
000005 ;173376

005005 : 173400
010209 ; 173402
005720 : 173404
012001 ;173406
012711 173410
177000 ;173412
051005 ;173414

001420 ;173442
022761 ;173484
001000 ;173446
J00C14 ;173450
001014 ;173452
005007 ; 173454

010200 ;173456
0605720 ;173460
012001 173462
005311 ;173464
005720 ;173466
012041 ;173470
031011 173472
001776 ;173474
005720 ;173476
031041 ;173500
001736 ;173502

400113 ;173508

B12704 ;173510
177560 ;173812

LO2

1-0CT-75 09:30 PAGE 15
ERROR POINTER TRBLE

113705
177570
000305
00040¢
010703
005005
010702
000403
176716
000005

001014
005007

38:

OTHERA:
OTHER:

18:

TST

BIS
MOV
BIT

BEQ
BPL
1ST
BNE
BIT

BEQ
CHP

BNE
CLR

J8CSH, RS
RS :GET UNIT & INTO HIGH BY

IT 0
AT WORD COUNT
(RO)+  ;POINT TO PRRAMETER LIST
(RO)+,R]1:MOVE WORD COUNT ADDRESS
$-256. %2, (R1); LORD WORD COUNT

(RO) RS ;COMBINE UNIT 8 WITH COM
RS, -{R1):L0AD READ COMMAND
100200, IR1); CHECK FOR ERROR AND

=4 ;WAIT UNTIL COMPLETE

is 'NO ERROR
R2 ‘WAS IT CALLED BY MASS B
RGAIN

:NO, ERROR
$TUTAPE, 26(R1); IS TULB?

AGAIN  :NO. ERROR
$FCE, I4(R1);RRE WE READ A SHORT

AGAIN  ;SOME OTHER ERROR
PC :0.K.

'THIS IS THE TRPE DEVICE SERVICE ROUTINE
010200 TAPES: MOV R

005720
012001
005311
005720
012041

000113

RGARIN:

1ST

JHP

2,R0 ;GET THE ADDRESS OF THE
(R)+ ISTEP TO LAST COMMAND
(RO)+,R1:GET THE WORD COUNT ADDR
(R1) :SET UP TO RDVANCE 1 REC
(RO)+ :MOVE RO TO FIRST COMMAN
(RO)+,-(R1):L0AD COMMAND REG.
(RQ), {R1): DONE?
2 -H0. KEEP LOOPING

)+ :YES. CHECK FOR ERROR
0}, -(RY):ANY ERROR?
HERA ;N0 ERROF- TRY TO RERD

R
R
R
(R
(R
o7

(R3) ;ERROR RETURN

:THIS IS THE STARTING ADDRESS FOR PCll PAPER TAP
?12704 KL11:

77560

MOV

#KLCS,RY;0BTAIN CONTROL REG.

SEG 0023
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002514

002516
002517
002520
0Je5el
002522
002523

002524
002526
002530

00ct06
002610
0C2ele
002614
002616

002620
002622
002624
002626
002630
002632
002634
002636
002640
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000443 ;173514 000443 BR CKDEV  ;AND TRANSFER TO READER
: .CASSETTE TAPE DEVICE COMMAND TABLE
'BYTE 240 ;173516 240 TABLE: .BYTE 240 : COMPARE WORD NOT A COMM
.BYTE 037 173517 037 BYTE 37 : ILBS+RMD+GO
.BYTE 015 ;173520 615 .BYTE IS spnce FORMARD BLOCK+GO
.BYTE 005 ;173521 005 .BYTE § : READ
JBYTE 024 ;173822 024 .BYTE 24 'RERD +ILBS
BYTE 224 173523 224 .BYTE 224 ' RERD+ILBS+END FLAG
: THIS IS THE srnnrxnc ADDRESS FOR THE CASSETTE D
boo404 ;173524 000404 CBOOTA: BR 18 sSELECT UNIT O
113704 ;173526 113704 CBOOTB: MOVB aacsu RY; SELECT UNITS
177570 :173530 177570
000304 ;173632 000304 SWAB R4
000401 173534 000401 BR RESETX
00S004 173536 005004 1S: CLR g

R
012700 ;173540 012700 RESETX: MOV 8TACS,RO;GET CONTROL REG.
177500 ;173542 177500
000COS ;173544 00DOOS RESTRT: RESET

010410 ;173546 910410 MOV RY, (RQ) :SELECT UNIT
012701 ;173550 012701 MOV #TRBLE, R}

173516 ;173552 173516

012702 :173554 012702 MOV #375,R2 ;LOAD TRANSFER SOUNTER
000375 173556 000375

112103 :173560 112103 MOVB  (R1)+,R3:LOAD COMPARATOR
112110 +173562 112110 LOOP1: MOVB  (R1)+,(RU);LOAD COMMAND

100407 ;173564 100407 BM] DONE

130310 ;173566 130310 LOOP2: BITB  R3,(RO) ;COMMAND COMPLLTE?
001776 173570 001776 BEQ L00P2 INO. WAIT

105202 ;173572 105202 INNB R mcnsnsnr ADDRESS CTR.
100772 ;173574 100772 BMI LOOPI :IF (~), GET COMMAND
116012 ;173576 116012 MOVB  2(RO),(R2); sront DATA

000002 173600 000002

000771 ;173602 000771 8R LOOP2 GET ANOTHER BYTE
005710 :173604 005710 DONE:  TST (RO) NY ERROR?

100756 :173606 100756 BNI RESTRT ves RETRY

005002 :173610 00S002 CLR :CLEAR COMPARE ADDRESS
120319 :173612 120312 CMPB R3 (R2) :IT MUST BE 240

001377 ;173614 001377 NE

8
000112 ;173616 000112 ERROR: JHP (R2)
: ' THIS 1S THE STARTING ADDRESS roa THE PC11 CONTR
012704 ;173620 012704 PCLI: MOV $PCCS, R
177550 :173622 177550
00000S ;173624 000005 CKDEV: RESET

012701 ;173e26 012701 MOV #160000,R1;SET UP MEMORY TEST LI
160000 ;173630 160000
012702 :173632 012702 MOV #6,R2 ;SET UP POINTER TO TIMEO
000006 ;173634 000006
012712 ;173636 012712 MOV $340, (R2);SET UP VECTOR TO RETUR

000340 ;173€40 000340

SEQ 0024

R e -




NO2

MAR 1375 MACY1l 27(657) 1-0CT-7S 09:30 PAGE 17 SEG 002S
DZBMDF . P11 ERROR POINTER TRBLE

727 002642 010742 ;173642 010742 MOV PC,-(R2);SAVE PC

708 002844 012706 ;173644 012706 MOV 824,5P :LOAD ULP STACK POINTER

729 002646 000024 :173646 000024

730 002650 010441 ;173650 010441 MOV RY,-(R1);LOOK FOR END OF MEMORY

731 002652 040601 ;173652 040601 BIC SP.RI  +THEN DROP TO XX752

732 002654 010111 ;173654 010111 MOV R1)(R1) :AND STORE IN ITSELF

733 002656 GI1102 ;173656 011102 LOOP: MOV (Rl),R2

734 000660 005214 ;173660 005214 INC (RY)’  ;START DEVICE

735 002662 105714 ;173662 105714 RORMAT: TSTB  (R4)  ;MWAIT

736 002664 100376 ;173664 100376 BPL RDRMAT

737 002666 116412 ;173666 116412 MOVB  2(R4),(R2);SAVE THE DATA

738 002670 000002 ;173670 000002

73G (002572 DOS21l ;173672 00S211 INC (R1)

7490 002674 120227 173674 120227 CMPB  R2, 4375

741 002676 000375 ;173676 000375

742 002700 001366 ;173700 001366 BNE LOOP  :NO

743 002702 105222 ;173702 105222 INGB  (R2)+

744 002704 000142 ;173704 000142 ImP -(R2)

746 002706 000000 173706 000000 ;THIS ARER IS UNUSED

746 002710 000000 ;173710 000000 :THIS AREA IS UNUSED

747 002712 000000 :173712 00C000 :THIS AREAR IS UNUSED

748 002714 000000 ;173714 000000 ;THIS AREA IS UNUSED

749 002716 000000 ;173716 000NO0 :THIS AREA IS UNUSED

750 002720 0C0COD ;173720 0CO000 :THIS AREA IS UNUSED

751 002722 1173722 000000 :THIS ARER IS UNUSED

752 002724 000000 17374 000000 :THIS AREA IS UNUSED

753 002726 000000 ;173726 (0OO0QO THIS AREA IS UNUSED

754 002730 000000 ;173730 000000 ;THIS AREA IS UNUSED

755 002732 000200 ;173732 000000 ;THIS AREA IS UNUSED

756 002734 000000 ;173734 000000 :THIS AREA IS UNUSED

757 002736 000000 ;173736 000000 :THIS AREA IS UNUSED

768 002740 100000 ;173740 000000 :THIS AREA IS UNUSED

759 (000742 000000 ;173742 000000 :THIS AREAR IS UNUSED

760 002744 000000 ;173744 006000 :THIS AREA IS UNUSED

761 002746 000000 ;173746 000000 :THIS AREAR IS UNUSED

762 002750 000000 ;173750 000000 ;THIS AREA IS UNUSED

763 002752 000000 ;173752 000000 :THIS AREA IS UNUSED

764 002754 000000 ;173754 000000 :THIS AREA IS UNUSED

765 002756 000000 ;173756 000000 -THIS AREA IS UNUSED

766 002760 000000 ;173760 000000 :TH 5 AREA IS UNUSED

767 002762 000000 173762 000000 ;THIS AREA IS UNUSED

768 002764 000000 ;173764 000000 :THIS AREA IS UNUSED

769 002766 000000 :173766 000000 :THIS ARER IS UNUSED

770 002770 00CO00 ;173770 000000 :THIS AREA IS UNUSED

771 002772 000G00 ;173772 000000 :THIS AREA IS UNUSED

772 002774 000000 ;173774 000000 ;THIS AREA IS UNUSED

773 002776 END.YB:

774 002776 00000 ;173776 000000 ;THIS AREA IS UNUSED
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775 003000 M™AP.YC:
77¢ <THE FOLLONING 1000 LOCATIONS ARE
777 A REPRODUCTION OF THE ROM PROGRAM
778 :FOR THE BMB73YC. THE FIRST 400 LOCATIONS
773 :ARE AN EXACT COPY OF THE BMB73YA. THE
78C ‘REMARINING 400 LOCATIONS ARE
781 THE DDCMP BOOTSTRAP ROM PROGRAM.
782 ,n 1S HERE FOR COMPARISON T0
783 ;ACTUAL ROM AND FOR REFERENCE.
784 :17300 a =173000 :STARTING ADDRESS FOR BOOTSTRAP
78¢ :Tri1S LORDER 1S DESIGNED FOR THE RESTART MODULE MB73.
786 ‘1T FUNCTIONALLY REPLACES THE FOLLOWING ROMS:
787 :M792-YQ - PAPER TAPE BOOTSTRAP ron PC11,KLII

| 788 :MRI1-0B  BULK STORAGE BOQTSTRAP ROM
789 -M732-YH TRLI1 CASSETTE BOO STRAP ROM
790 . 000000 AC= %0 -REGISTER DECINITIONS
731 : 200001 Rli= %1
792 . 0000C2 Re= %2
743 : 000003 R3:= x3
794 : 00000N Ru4= x4
7G8 . 000005 RS= %S
796 : 000006 SP= %6
797 : 000067 PC= %7
;gg : 177570 SR= 177570 :PROCESSOR SWITCH REGISTER
800 'STARTING LOCATION FOR RF11 DISK
821 003000 010702 ;173000 0.C7C2 AF11: mv PC,R2 .SET POINTER TO PARAMETER LISTS
83 003202 DOO4EM 173002 000HEY OTHER ' TRANSFER TO SERVICE ROUTINE
803 003004 177462 173004 177462 uoRo 177462  :DEVICE WORD COUNT RDDRESS
gcog 003006 00000S ;173006 000OGS -WORD 5 ‘GEVICE RERD INSTRUCTION
806 'THIS 1S THE smnm«; LOCATION FOR THE RK11 CONTROLLER
B07 DO3CI10 010702 ;173010 010702 AKli: ~ mov PC,R? <SET POINTER TO PARAMETER LIST
808 003Ci2 00ON60 173012 000460 BR OTHER :TRANSFER TO SERVICE ROUTINE
809 003014 177406 ;173014 177406 JWORD 177406  :DEVICE WORD COUNT REGISTER
gyl.: 003016 : 173016 000005 MORD § :DEVICE READ INSTRUCTION
8i2 mxs IS A SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS
813 :CONTAINED IN THE SMITCH REGISTER.
814 003020 013707 ;173020 0:3707 YRANSR: MOV 3SR, PC G0 TO INDICATED LOCATION
8i5 003022 177570 173022 177570
g{; -NOTE 773024 AND 773224 ARE DEPENDENT ON OFFSET IN CIOCES FOR LINE 1
818 STHIS IS THE ﬁousn UP VECTOR REQbIRED FOR DEVICE AND
818 003024 173000 173024 173000 POMER: .WORD RFI! - ADDRESS OF FIRST LOCATION IN ROM
ggflz 003026 00C34C ;173026 000340 .MORD 340 ' PROCESSOR STATUS LEVEL 7
822 ' THIS 1S THE smmmc RDDRESS FOR TCll (DECTAPE) CONTROLLER.
823 003030 010702 ;173030 010792 tcii: Tmov PC.R :SET UP POINTER TO PARRMETER LIST
824 003032 000426 ;173032 000426 BR mpts :AND TRANSFER TO FIRST ROUTINE
825 003034 177394 17303'4 177344 JWORD 177344  :DEVICE WORD COUNT RDDRESS
B2t 003036 004003 173036 004003 -WORD 4003 :FIND PREVIOUS BLOCK COMMAND
B27 £03040 10060C 173040 100C00 WORD 100000  :USED RS DONE INDICATOR

828 003042 024000 ;173042 024000 .WORD 24030 :USED AS ERROR INDICATOR/TEST FLAG
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829 003044 00044S ;173044 0OOYMS BR OTHERX : THEN TRANSFER TO NEXT ROUTINE
gg? 003046 000005 ;173046 000005 .WORD § :DEVICE RERD COMMAND
832 'THIS 1S THE s.nm LOCATION FOR TM11 MAGTAPE CONTROLLER
833 003050 010702 ;173050 010702 tmii: “mMov PC.R :SET POINTER TO PARAME TER LIST
B34 003052 000416 ;173052 000416 mpts AND TRANSFER TO FIRST ROUTI
B35 003054 172524 173054 [72524 uoqo 172524  :DEVICE BYTE/RECORD COUNT REGISTER
83 003056 060017 :1730%56 060017 .WORD 80017 :GEVICE REMIND COMMAND
837 053060 000200 173060 000200 .WORD 200 :DEVICE DONE FLAG
838 003062 100000 173062 100080 _WORD 100000  ;DEVICE ERROR FLAG BIT
83S 003064 000413 ;173064 000413 BR TAPESX : THEN TRANSFER TO NEXT SERVICE RTN
840 003066 060011 173066 060011 .WORD 60011 :DEVICE FORMARD SPACE COMMAND
g41 003070 000200 173070 000200 uono 200 :SAME AS ABOVE
gy2 003072 100000 173072 100000 moooo -CAME RS RBOVE
843 003074 000431 173074 00043l o :THEN TRANSFER TO READ/TRANSFER ROUTINE
g:g 003076 060003 :17307¢ 060003 aoRo sooca DEVICE RERD COMMAND
84E 'THIS IS THE STRRT LOCATION FOR THE RP1l CONTROLLER
647 003100 010702 ;173100 010702 APIl: MOV PC,R2 :SET POINTER TO PARAMETER LIST
848 003102 COO424 173102 00O4eH BR OTHER : TRANSFER TO TRANSFER ROUTINE
849 00310N 176716 173104 176716 JWORD 176716  :DEVICE WORD COUNT REGISTER
ggzln 003106 00000S ;173106 000O0CS .WORD & : DEVICE RERD COMMAND
852 L THIS 1S me mps DEVICE SERVICE ROUTINE.
853 003110 010200 ;1;3119 010200 tAPES: MOV R2,RC :GET ADDRESS OF pnmnzrsn LIST
854 003112 00S720 173112 00S720 ST <R¢)+ :SKIP TWO WORDS FIRST TIME
gSS 003114 00000S 173114 0O00CCS TAPESX: RESET ‘RESET ALL DEVICES
856 003116 005720 ;173116 00S720 1T (RQ)+ :SKIP OVER BRANCH INSTRUCTION
857 003120 016201 ;173120 016201 MOV 2(R2),Rl  :THEN GET DEVICE WORD/BYTE COUNT ARDDRES
858 003122 000002 ;173122 000002
BES 003124 00S311 ;173124 00S311 DEC Rl AND SET T0 -1
860 003126 012041 ;173126 012041 MOV (RO)¢,-(R1) :AND THEN ISSUE COMMAND TO DEVICE
B! (03130 031011 173130 G31C11 TAPMAT: 3IT 3RO, 3A! ‘WAIT FOR osvrcs COMPLETION
862 003132 001776 ;1;31% 001776 BEQ TAPWAT 'BY HANGING IN LOOP
863 003134 0C5720 ;173134 005720 TST (RO)+ :AND THEN sxrp oms FLAG
864 003!36 032041 ;173136 032041 BIT (RO)+,-(R1) :THEN TEST FOR ERROR
855 003140 001063 173140 001063 BNE ERROR’ :THERE IS ONE
ggg;_ 003142 000110 ;173142 OOCII0 RETURN: JMP JRO :AND TRANSFER TO FOLLOWING INSTRUCTION
868 THIS 15 THE smmmc RDDRESS FOR RC11 DISK CONTROLLERS
869 DO3IM4 010702 ;173144 0107C2 RC11: MOV PC -SET UP POINTER TO PARAMETER LIST
870 00314 000402 173146 000402 B8R omtn ' TRANSFER 10 SERVICE RN
871 003150 177450 173150 177460 JWORD 177450  :DEVICE WORD COUNT REGISTER
g;g 003152 00DO0S ;173152 00000S "WORD § :DEVICE RERD INSTRUCTION
874 ' YHIS ROUTINE PERFORMS THE ACTUAL TRANSFER TO MEMORY OF DATA
875 (003154 . 173154 010260 OTHER: nov R2 :SET POINTER T0 IST IN RQ
87t 00318 00S720 ;1;3155 720 mon 'SKIP TWO WORDS FIRST TIME.
877 003160 005720 173160 005720 OTHERX: TST (RO)+ :SKIP PAST BR INSTRUCTION
878 003162 : 173162 00D00S RESET :REST THE WORLD
g 003164 016201 ;1;3154 016201 MOV 2(R2).Rl  ;OBTAIN DEVICE MORD COUNT ADDRESS
B3 003166 000002 ;173166 000002
88! 003170 012711 ;1;3170 012711 MOV 8-1G00,3R1 ;THEN OBTAIN LARGE WORD COUNT
88z 003i7e 177000 ;173172 177000
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011041
105711
100376
005711
100441
0Csa0?

012704
177560
000440

017640
002415
112024

-NOTE 773024 AND 773224

173000
00a340

1?317H 011041

73216 240
17

;173220 0is
1173221 gos
;173222 024

173223 22

;173224 173900
1173226 000340

;173230 00SO04
173232 812700

177580
173236 000005

173310 000112

1-0CT-7S 09:30 PAGE 20

MOV &R0, ~-(R!)

. 15TB &Rl

BPL OTHWAT
TST &Rl
BMI ERROR
CLR PC

D03

;AN PUT COMMAND TO DEVICE
;WAIT FOR DONE FLAG

:BY HANGING IN LOOP

tTHEN TEST FOR ERROR

:GOT PROB.EMS

;AND TRANSFER TO ZERO

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

KL1L:

taBLE

MOV 8177560, RY

BR CKOtV

.BY

.BYTE 37
.BYTE 1S
.BYTE S
.BYTE 24

; OBTRIN DEVICE RDORESS
;AND TRANSFER TO READER SERVICE ROUTINE

THIS IS THE CARSSETTE DEVICE COHMGND TRBLE
TE 240 ; COMPARRE

WORD NOT 8 COMMAND
: ILBS+RHD+GO
: SPACE FORMARD BLOCK+GO
: READ+GO
;RERD+]LBS
RERD+ILBS+END FLAG

.BYTE 224
RRE DEPENDENT ON OFFSET 1N DIODES FOR LIMNE !
-THIS IS AN RODITIONAL POMER VECTOR ADDRESS REQUIRED BY DEVICE

FOMER2:

¢BooT:
RESTX:

RESTRT:

LOOP! .
LOOP2:

DONE ;

ERROR:

.HORD RF11
-WORD 340

gﬁv 8177500, R0

K6V Ry, RO
MOV #TABLE,R!
MOV $37S,R2

MOVE (R1)+,R3
MOVE (R1)+ @RO
CIEN

; RDORESS OF BEGINNING OF BOOTSTRAP
:PRIORITY LEVEL 7

THIS IS THE STRRTING RODRESS FOR THE CQSSETTEIDEVICE 20

LOAD DEVICE NUMBER O
:GET DEVICE ADDTESS

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

;AND LORD UP TRANSFER COUNTER

; THE LORD UP COMPARATOR
:LOAD DEVICE REGISTER WITH COMMAND

HQS COMMAND COMPLETED
WAIT

THtN INCREMENT RDDRESS CTR
IF NEGATIVE, GET COMMAND
:AND STORE DATR AMAY

:GO GET ANOTHER BYTE
ANY DEVICE ERRORS
:YES, RETRY
CLEAR COMPRRE RDDRESS AND TRANSFER ADDRESS
IT MUST BE 240
THERE WAS AN ERROR
NohnnL CASSETTE AND ERROR FOR BULK STORAGE

;THIS IS THE STRRTING LOCATION FOR THE PC11 CONTROLLER

SEQ 00c8
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937 003312 012704 :1733.2 012704 PCl1: MOV #177550,84 ;LORD DEVICE RODRESS
938 003314 17755 ;173314 177550

939 9933!6 000035 173316 000D0S CKDEV: RESET ;KILL ALL DEVICE ACTION
940 Q03320 012701 173320 012701 MOV #160000,R! :THEN SET UP MEMORY TEST LIMITS
41 Q0C3322 168030 ;173322 160000
Q42 003324 012702 173324 012702 MOV #6,R2 ;nnn SET UP POINTER TO TIMEOUT LOCATION
943 (053326 000006 173326 00000
ayy 003330 Qli27l2 173330 52718 MOV 8340,3R2  ;AND SET UP VECTOR TO RETURN TO NEXT
945 (03332 DOO3MG ;173332 000340
Q4E 00333 010742 ;173339 010742 MOV PC,-(R2)  ;SAVE THE PC
Q47 003336 0i2706 17333t 012706 MOV #24,SP *AND LOQO UP STACK POINTER
948 003340 00C024 ;173340 DOCOR4
343 003MZ  OI044! ;173342 010441 MOV R4,-(R1)  :AND LOOK FOR END OF MEMORY
950 (003344 QYDESL ;17334 040601 BIC SP.RI : THEN DROP TO XX7752
9t 00336 010111 ;173346 010111 MOV R1 SR1 AND STORE IN ITSELF
9€2 00330 011102 173350 011102 LOOP: MOV &Rl,R2 * THEN LOAD ADDRESS FOR DATA INSERTION
953 003352 00G214 173352 00S21M INC IR !AND START DEVICE
954 00334 105714 ;173354 10571 RORMAT: TSTB aRY : THEN WAIT FOR CHARACTER AVAILABLE
955 003356 100376 ;173356 10037t BPL RORMAT ‘HANGING THEPE IF NECCESSARY
o565 0OC3W0 11412 1173360 11648 MOVB 2(R4),3R2 :STORE RMAY DATA BYTE
957 003362 000002 173362 000002
958 (00334 00S2l! 173364 D0S21! INC 9R1
959 0033wb 120227 ;17336 120227 CMPB R2,8375  ;HAS BRANCH OFFSET BEEN STORED
SE) 003370 040375 173370 000375
95l 003372 001366 173372 001366 BNE LOOP
962 003374 105222 173374 105222 INCB (R2)+ YES, ALL DONE
ﬁ 003376 000142 173375 000142 I -(R2) : THEN TRANSFER TO RTN
365 : THE FOLLOMING 400 LOCRTIONS ARE
:A REPROCUCTION OF THE DDCMP BOOT-
Q7 ‘STRAP ROM, 1T IS WERE FOR COM-
968 :PARISON TO THE RCTUAL ROM AND
3?3 :FOR REFERENCE.
9737. : COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., MAYNARD,MASS. 01754
973 : THIS SOFTMARE IS FURNISHED TO PURCHASER UNDER R
974 . LICENSE FOR USE ON R SINGLE comuxen ?rsn:n AND
975 ; CAN BE COPIED (WITH INCLUSION OF DE
976 : COPYRIGHT NOTICE) ONLY FOR USE IN sucu SYSTEM
977 : EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING
% : BY DEC.
980 : THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO
98] : CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRLED
% , AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORRTION.
384 : DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR
98¢ ; RELIABILITY OF ITS SOF THARE ON EQUIPMENT WHICH
3% : IS NOT SUPPLIED BY DEC.
988 : VERSION 01
989 ;

STURRT WECKER 01s/22/7S

£
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000000

WO SO WO WO W WS WLBE WS LB DS S BN G P W WS

B0 B SO Be BE G W WS GBS GO WO WS WY WL GO S B S8 B S

LR TR YR IR R P KN EI ¥

bo=x0

DIGITAL EQUIPMENT CORPORATION
COMPUTER NETWORK FRCILITIES
COWN-LINE LORDING PROGRAM

THIS PROGRAM LOADS COMPUTER MEMORY FROM DATA SENT OVER
A DATA COMMUNICATIONS LINK. IT SENDS AND RECEIVES
MESSAGES IN DOCMP BOOT FORMAT. ~THE PRIMARY BOOT ONLY
LOADS A SINGLE BLOCK, THE SECONDARY BOOT, KWHICH

THEN REQUESTS AND LOADS THE DESIRED PROGRAM.

CURRENT VERSION DDCMP: 3.0 - MRY 7,1974

THE BOOTSTRAP MESSAGES ARE OF THE FORM:
SYN,SYN,DLE,CNT,F,S,FILL,FILL,ADDR,CRCL,DATA, CRCE
ALL ITEMS ARE 8-BITS LONG UNLESS OTHERWISE SPECIFIED

SYN-THE SYNC CHARACTER-SYNC-226,ASYNC-377
DLE-THE BOOT HEADER CHRRACTER-OCTAL 220

CNT-THE I4-BIT COUNT FIELD-LENGTH OF DRTA FIELC
F-THE FINAL BIT-LINK CONTROL

G-THE SELECT BIT-LINK CONTROL

FILL-A FILL CHARACTER-OCTAL 00C

ADDR-THE STATION ADOR-FOR PT, T0 PT.=!

CRC1-THE 16-BIT CRC-16 COMPUTED ON DLE THROUGH ADDR
DATA-THE BOOT CATA RS FOLLOWS:

CODE, INFO
ONLY THE FOL{OMING CODES ARE USED BY THE

PRIMARY BOOQT

CODE=10 REQUEST SECONDARY PROGRAM

INFO=DEVICE TYPE,STATION ADDRESS

DEVICE TYPE-DP=0 Du=2,0L=+,00=6

STATION RDDRESS=1

CODE=0 PROGRAM LOAD WITH rqgn§rzn ADDRESS

INFO=BLKNO, BLK LDADCR, IMAGE DATA, TRANS ADDR

BLKNO=0

BLOCK LDRDDOR=6

TRANS ADDR=6

HEADER COUNT > OR = 10 10.

ADDRESSES ARE 4 BYTES-32 BITS-LOW BIT FIRST

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

OPTION SWITCHES:
DEVICE-DP1],DUL1,DLLL
CRC-KG11,SCRC

REGISTER DEFINITIONS
; BLOCK LORD RCOR

SEG 0030
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: 002001

; 002002

; 200003

; 000004

: 00000S

; 000006

; G00007

; 000001

; 177570

; 000226

; 000220

; 000400

173430

012700 173400 012700
00SCCO0 173402 00S0OQ
00000s 1?390 00000S
012706 173406 012706
017776 ;173410 017776
010702 ;173412 010702
062702 ;173414 062702
000360 ;173416 000360
012703 ;173420 012703
060006 ;173422 00000
005013 ;173424 005013
010243 ;173426 010243
160313 ;173430 16C313
005303 ;173432 005303
012701 ;173434 012701
160010 ;173436 160010
00s71! ;173440 005711
111204 ;173442 111204
060401l ;173444 (060401
00201 ;173446 0CS2dl
040401 173H50 04C040!
005703 173452 00S703
001371 173454 001371
005700 173456 005700

1-0CT-75 09:30 PAGE 23

GO3

R1=%] :DEVICE CSR QDDRESS

R2=%2 :CRC CALL TEMP

R3=%3 : SOF TWARE CRC

RY=%4 'BLOCK CHAR COUNT

RS=%5 :CRC CALC TEMP

SP=%b : STARCK ACDR

PC=%7 :LOCATION COUNTER

: LITERALS

§5TADR=] :STATION ADDR

§SWR=177570 :SHITCH REGISTER ADOR

§SYN=226 :SYNC CHARACTER

§DLE=22C :DDCMP DLE CHARACTER

§STRIP=400

: THE STACK 1S USED RS FOLLOKWS:

: STRCK-2:FOR JSR TO GET ROUTINE

: STaCK-4: TEMP FOR CRC CALCULATION

: START OF BOOT PROGRAM

: STARTI-DEVICE UNIT O-NORMAL CONFIGURRTION

: START2- uss SHITCH REG RS DEVICE DISPLACEMENT

: 1.E. %0-C,#I-10,82-20

’ 2173400

§TARTL: MOV (PC)+,RO :NON ZERO VALUE TO RO

§TART2: CLR RO :CLEAR RO
RESET *RESET svs MEM MGT, ETC...
MOV $17776,SP :STACK AT 4K-2

; FIND THE DU-11 IN THE FLORTING RDDRESS SPACE

MOV PC, R2 : CURRENT PC

ADD sDEVTAB-. R2 :DEVICE TABLE RDDR

MOV #6,R3 : TRAP PS ADOR

CLR (R3) :CLEAR NEW PS

MOV R2,-(R3) : TRBLE ADDR TO LOC 4

SUR R3, (R3) :SUB TO TRAP RTN

DEC R3’ :LEAVE CNT 3 FOR LOOP

MOV $160010,R1 ‘START SEARCH ADDR
CEVLOP: TST (R1) - 1S DEVICE THERE

MOVB  (R2),RY4 :DEVICE INCREMENT TO R3

ADD R4, R} UPDATE TO NEXT DEVICE

INC Rl : INCREMENT ™ODULO

BIC RY,R1 :CLEAR EXCESS

ST R3’ :TEST FOR DONE

BNE DEVLOP :NOT YET

ST RO :TEST SWITCH REG USE
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ERROR POINTER THRBLE

Pt Pt pmt et Pt Gett Bt Pt Pt et Pt Pt Pt Pt Bt Pt Pt Pt f mm Pt et Pt Pund Pt et Pt Pt Pt Pt Pt Pst Pt Pt s Pt Pt Pt et ot Pt P8 BB Pt Pt Pt Pt Pt Pt Pt P Pt Pt Pt P
Pt Pt Pt Pont Pt Pt Pt fua Pet ot Pt Pt Pt Pt Pt it Pt | Pt Yot Pt Pt Pt Pt s ot ot Pt Pt Pt Pt Pt Pt Pt P P o ot Pt st Pt Pt Pt Pt Pt Pt Bt it §et Pt § s Pt Pt

003460 001002 ;173460 001002 BNE SNDREQ :NO SWITCH REG
00 003462 063701 ;173462 063701 RDD J3SSUR, R1 :RDD SMR VALUE
85. 003464 177570 173464 177570
03 ; SET UP DEVICE FOR OUTPUT
Dq M
0s : 173466 SNDREQ:
06 003466 0l2711 173466 012711 MOV 86, (R1) :DATA TERM RDY AND REG TO SEND
07 033470 900006 ;173470 0000CH
08 003472 012761 ;123472 012761 MOV 836000+$SYN, 2(R1) ;SET SYNC REGISTER
05 0O0M74 036226 173474 036226
10 003476 000002 ;173476 000GC2
11 003500 11 $173500 032711 L3: BIT 820000, (R1) s TEST CLEAR TO SEND
12 003502 020000 173802 020000
13 003504 001775 173504 001775 BEQ L3 :NOT YET
14 003606 Qe2l2l 173806 022121 CMP (R1)+. (R1)+ :MOVE PTR TO XMIT TSR
1S 003510 0S27i1 :173510 052711 BIS #20, (R1) : TURN SEND ON
%; 003512 00002C ;173512 080020
ig : SEND SECONDARY PGM REQUEST MESSAGE
20 003S14 010700 ;173514 010700 MOV PC,RO : CURRENT PC
21 003516 062700 ;173516 062700 ADD sROMSG-. RO *REQUEST MSG ADDR
22 000230 ;173520 000230
23 003622 012704 ;173522 012704 MOV $RGMSGE-RGMSG, RY ; COUNT
o4 003524 000026 ;173524 000026
26 003526 112061 ;173636 112061 LN: MOVB  (RD)+,2(R1) :CHAR TO XMIT REGISTER
°6 003530 000002 173530 000002
27 003532 105711 173532 108711 LS: TSTB  (R1) -DONE YET ?
28 003634 100376 173534 100376 BPL LS *NO
29 003636 005304 173536 00S304 DEC RY : DECREMENT COUNT
30 003540 001372 :173540 001372 BNE LY : ONCE MORE
31 00342 042711 ;173542 042711 BIC $20, (R1) :DROP SEND
3= 003644 000020 ;173544 000020
33 003546 024141 ;173546 D244l CHP -(R1),-(R1) :RESET PTR TO RCV CSR
gg : GET SECONDARY PROGRAM
37 . 173550 SETPGM:
38 003550 0427:1 173550 04271l BIC $20, (R1) :CLERR SEARCH SYNC
39 00352 000020 ;173552 000020
49 0C3B54 012711 ;173554 0l7]] MOV 422, (R1) :SET FOR CLEAR AND STRIP SYNC
4] 003SEp 00C422 173556 000422
35 00350 00S003 173560 005003 CLR Rd :CLEAR CRC VALUE
3; : GET ME3SRGE HEADER AND CHECK IT
4§ 003562 C12700 ;173562 012700 MOV #1,R0 :LORD HOR AT LOC. 1
47 0C3%e4 00CO01 173564 00C0O!
48 003566 012704 173566 012704 MOY 8. ,RY :BLOCK COUNT
49 003570 000010 173570 000010
5C 003572 004767 173572 004767 JSR PC,GET :GET MEADER
5] 003574 000060 173574 0COCE0
€2 003576 00S?03 ;173576 00S703 ST R3 : CHECK HEADER CRC




MAR 1375

DZBMDF.

SBEYRR LIRS BBIRREBREBIAIAAZINNSE S IFHEERTEBHTNARLE *

[ ]
oy

AU PU TN 00 0= 4oe bt e pmt s Bt s Pt e Bt Pt Pt P et Bt et Gt Pt Pt Bt Pt s Pt Pt s Pt s Pt st ot Pt Pt Bt Pt Pt Pt ot Bmm Pt Pt e Pe e pme st

2

R S S N N O i S S s Sy D Ty O D T N Y W U U WA N
(@]
W

[Py
06
RA

Pil

C03600
003602
003604
003606
0C3610
0C361i2

MRCY11l 27(857)

ERROR POINTER TRBLE

001363
123727
000036

01270%
002318
112002
000241
006003

103003
006002
103003
000410
006002
133006
012746

; 173600 001363
1173602 123727
: 173604 000N06
;173606 000001
1173610 001357
1 bl2 123727

14 0CQO00l
173616 000220
1173820 001322

; 173622 013704
:173624 000002
$173626 042704
:173630 140000
:173632 122424
:173634 00S000
:173636 004767
: 173640 (0014
;173642 005703
: 173644 001310
;173646 105713
: 173650 001306
:173652 000137
: 173654 000006

; 173656

; 173656

+ 173656 105711
;173660 100376
;173662 042711
: 173664 090400
1173666 116110
: 173670 000002

120001

;173672 012705
:173674 000010
: 173676 112002
;173700 000241
:173702 006003
:173704 103003
:173706 006002
:173710 103003
$173712 000410
:173714 006002
;173715 103006
:173720 012746

103

1-0CT-75 09:30 PRAGE 25

BNE GETPGM

;N0_GOOD
(142 J16, $8STAOR ;CHECK FOR MY ADDR

BNE GETPGM ; NOT _MINE

CMPB aul, sSOLE ;IS THIS R DLE MSG
BNE SNDREQ ;NO, RSK FOR ONE
GET DATA BLOCK

MOV J%2, R4 ;ORTA FIELD LENGTH

;MRSK OFF S,F BITS
;AD0 2 FOR CRC

BIC #140000,RY
S (R4)+, (R4)+

CLR RO :LOAD_INTO LOCATION O

JSR PC,GET! :GET DATR BLOCK

TST R3 ; CHECK DATA FIELD CRC

BNE SNDREG :NO_GOOD

1S78 (R3) ;CHECK CODE IN LOC O

BNE SNDREG iNOT PROGRAM LOAD

JHP Jib :TRANSFER TO SECONDARY PGM

GET A BLOCK AND COMPUTE CRC

éET:
GETI
1ST8  (R1) .15 DEVICE DONE YET
BPL GET 'NOT YET
BIC #SSTRIP, (R1)  'NO STRIP SYNC
MOVB  2(Rl), (RO) .STORE 1T
3 CRC CALCULATION ROUTINE
¢0Lv =120001 :CRC~16 POLYNOMIAL
MOV 48. RS :BYTE LENGTH
MOVB  (RO)+,R2 . CHARACTER TO ADD TO CRC
CRCLOP: CLC ' CLEAR CARRY
ROR  R3 'SAIFT OLD PARTIAL
BC  LIO !IF CLEAR CHECK CHAR
ROR  R? 'SHIFT CHARACTER
BCC LIl 'XO0R POLY
BR (12 'NEXT BIT
L10: ROR  R? :SHIFT CHARACTER
BCC  Ll? 'REXT BIT
Lil: MOV 8POLY, - (SP) 'POLY TO STACK

SEQ 0033
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1207 0C3722 120001 ;173722 120004

1208 003724 0N40316 ;173724 040316 BIC R3, (SP) ;NOT PARTIAL AND POLY
1209 003726 042703 1173726 042703 BIC sPOLY,R3 tNOT POLY AND PARTIAL
1210 003730 120001 :173730 120001

1211 003732 052603 ;173732 052603 BIS (SP)+,R3 ;POLY XOR PRRTIAL
1212 003734 00S30S ;173734 005308 Ll2: DEC RS s DECREMENT BIT COUNT
1213 003736 0CIi360 ;173736 00:360 BNE CRCLOP : ONCE_MORE

1214 003740 09S30M 173740 00S304 BEC RY s DECREMENT COUNT

1215 03374 001345 ;173742 001345 BNE GET ; ONCE MORE

iSi% 003744 000207 173744 000207 RTS PC ; RETURN

igig ; SECONDARY PROGRAM REQEST MSG

1220 003746 113226 ;173746 113226 AQGMSG: .BYTE  SSYN, SSYN, SSYN,$SYN

122l 00375C 1132¢6 :173750 113226
lge2 003782 002220 ;173752 002220 .BYTe  §0OLE,u4,0,0,0,1
1223 003754 0OGCO0 ;173754 DO00GQ
1224 00375 000400 ;173756 000400

1205 003760 0S00SS ;173760 050055 .BYTE 55,120
1226 003762 0GIC10 ;173762 001010 _BYTE 10 :REQ SEC PGM CODE

1227 BYTE 2 :DEVICE CODE

1228 003764 000001 .173754 000001 .BYTE  §STADR :STATION ADDR

1229 : .BYTE o SFILL

1230 003766 030242 173766 030242 BYTE ‘FOR STADR=1

1231 ; NOTE: NODEV hno DEVTAB MUST BE IN THIS ORDER

1232 : D0 NOT SEPARATE THEM

1233 ;

123H : .EVEN

1236 (003770 122243 ;173770 122243 RNODEV: cqpe (R2)+,-(R3) : INC PTR-DEC CNT

isg; 003772 000002 173772 0000C2 RTI 'RETURN FROM TRAP

1238 + 173774 RGMSGE : -END OF MSG-USE JUNK RS PADS
1239 003774 007407 173774 007407 DEVIAB: .BYTE 7 :DJ-11

1240 : BYTE 17 sDH-11

{241 003776 END.YC:

1242 003776 003407 ;173776 003407 BYTE 7 :DQ-11

1243 : BYTE 7 'DU-11

1244 : 174000 END:

12485 ; 173400 .END START]
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1246 004000 MAP.YD:
1247 . THE_FOLLOMING IS A REPRODUCTION
1248 !0F THE ROM PROGRAM FOR BMB73YD.
1249 11T IS HERE FOR COMPARISON TO THE
1850 QCTgaL ROM AND FOR REFERENCE
1251 (POP<I1) 256 WORD BOOTSTRAP ROM VERSION 2(17)  MACY1l 27(857) 18-DEC-74 11:59 PAGE 1
lgse : BMB73- Y0.PL
1254 : THIS CODE IS TO BE BLASTED INTO PROMS ON THE BMB73-YD BOARD.
1255 ‘ WRITTEN BY DAVID M. ROSENBERG OCTOBER 1374
125 :REGISTER DEFINITIONS
1258 ; 000000 RO=x%0 . GENERAL PURPOSE REGISTER 0
1259 : 000001 RI1=%1 ! GENERAL PURPOSE REGISTER 1
1269 , 000002 Re=%2 ! GENERAL PURPOSE REGISTER :
1261 ; 000003 R3I=%3 ! GENERAL PURPOSE REGISTER 3
1262 : 000004 R4=%4 GENERQL PURPOSE REGISTER 4
1263 : 000005 R5=%5 : GENERAL PURPOSE REGISTER 5
1264 : 000006 SP=%& : STACK BOTRTER (REGISTER RE)
1265 : 000007 PC=%7 ! PROGRAM COUNTER (REGISTER R7)
1267
1258 :SYMBOL DEFINITIONS
1270 ; 177776 PS=177776 . PROCESSOR STATUS REGISTER
1271 : 177570 SWR=177570 ! FRONT PANEL ONITCH REGISTER
1272 : 000000 PRO=C#4D !PRIORITY LEV
1273 : 000040 PRI=]#40 'PRIORITY LEVEL 1
1274 : 000i00 PR2=2¥40 PRIORITY CEVEL 2
1275 : 000140 PR3=3w40 'PRIORITY LEVEL 3
1876 : 000200 PRu=4#40 !PRIORITY LEVEL d
1277 : 000240 PRS=5#40 'PRIORITY LEVEL 5
1278 : 000300 PRE=E¥#40 'PRIORITY LEVEL 6
1279 : 000340 PR7=7#40 'PRIORITY LEVEL 7
1280 ; 000001 BIT0=000001
1281 : 000002 BIT1-000002
1282 : 000004 BIT2=000004
1283 : 000C10 BIT3=000010
1284 : 000020 BIT4=000020
1285 : 000040 BI75=000040
1286 : 600100 BITE=000100
12687 : 000200 BIT7-0C0200
1288 : 000400 BI78=000400
1289 : 001000 BIT9=001000
1290 : 002000 B1T10=002000
1291 : 004000 BIT11=004000
1292 : 010000 BIT12=01G000
1293 ; 020000 BIT13=020000
1294 : 040000 BIT14=040000
1295 : 100000 BIT15=100000
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1297 :BMB873-YD - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)  MACYL1 27(657) 18-DEC-74 11:59 PAGE 3

iggg ;BM873-YD.PL1  BUTTON #1 - BOOTSTRRP USING THE PDP-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 BUTONI: BIY S#SHR, #8170 ;IS RIGHTMOST BIT ON?

1305 034002 177570 ;i73002 177570
1306 0040C4 000001 ;173004 (00000)
1307 004006 001010 ;173006 001Qi0 BNE LOWBIT ; IF THE BIT IS ON, BRANCH

1308 004010 013707 :17301C 013707 MOV 3¥SWR, PC :JUMP TO THE ADDRESS IN THE SWITCH REGISTER
1303 004912 177570 ;173012 177570

ﬁ}? s WITHOUT HAVING TOUCHED ANY OF RO - R6
1312 0040!4 111704 ;173014 111704 BUTON3: MOVEB  (PC),R4 :R4 = 1 INDICATES THART BUTTON #3 WAS PRESSED
1313 004016 0O0S00L :173016 0GS00! CLR R1 :SET UNIT NUMBER TO ZERO

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

igié 004022 000424 :173022 000424 BR 7CB0OT :D0 A DEFAULT BOOT STRAP FROM GCECTAPE

1317 004024 173000 :173024 173000 .MORD  ROMORG, PR?7

igig 004026 000240 ;173026 000340

1320 004030 013701 ;173030 013701 LOWBIT: MOV J4SWR, R1 :Rl 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 CMP8  816#20,RI :1S THE SPEED 16 OR 17?

1324 004040 060340 ;173040 000340

1325 004042 10140N ;173042 101404 BLOS  UNITNO . IF SPEED IS 16 OR 17, BRANCH

1326 004044 122701 173044 122701 CMPE  #3%20,R! :15 THE SPEED O, 1, OR 27

1327 004046 0060060 17304 000060

1328 004050 1C1001 ;173050 101001 BHI UNITNO +1F THE SPEED IS 0, 1, OR 2, BRANCH

1329 004052 005001 ;173082 005001 CLR Rl :SPEED WAS 3-15; SET (NIT N(MBER = 0

%ggg 004054 000301 ;173054 000301 UNITNO: SWAB  RI MOVE UNIT NUMBER TO BITS Q-2

1332 . 1T 1S POSSIBLE TO MANUALLY SET THE DESIRED BOOTSTRAP UNIT NUMBER
1313 : INTO THE RIGHTMOST THREE BITS OF R1, SET THE FOP-11 FRONT PANEL
iggg i SMITCH REGISTER, AND THEN JUMP INTO' THE ROM CODE AT THIS POINT.
1336 004056 042701 ;173056 042701 BIC $4C7,Rl - ISOLATE UNIT NUMBER IN Rl

1337 004060 177770 ;173060 177770
1338 004062 013705 ;173062 013705 MOV J4SHR, RS ;RS IS NOW THE “LOGICAL SWITCH REGISTER"
1333 004064 177570 ;173064 177570

1340 004066 005004 ;173066 005004 CLR RY ;R4 = 0 INDICATES THAT BUTTON #1 WAS PRESSED
1341 004070 105705 ;173070 195705 TSTB RS ;SHOULD WE BOOT FROM CECTAPE OR RH11/RPO4?
1342 004072 100507 ;173072 100507 BMI RPBOOT ; IF BIT 7 WAS ONE, BRANCH OFF TO THE RH11/RPQ4

1343 - OTHERWISE, FALL THROUGH TO THE CECTRPE
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1344 :BMB73-YD -~ KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACYl! 27(8S57) 1B8-DEC-74 11:59 PAGE 4
igag ;BMB73-YD.PL1  DECTAPE BOOTSTRAP AND DUMP ROUTINES
1347
1348 ; 177344 TCHC = 177344 ;TC11 DECTAPE WORD COUNT REGISTER
1349 ; 000001 TCGO = 1 ;1C11 “GO” BIT
1350 ; 000002 TCRNUM = 132 ; TC11 "READ BLOCK NUMBER™ FUNCTION
1351 ; 000004 TCRERD = cke ;TCII “RERD DATA™ FUNCTION
1352 ; 000014 TCWRIT = b¥e ;TC11 "WRITE DATA™ FUNCTION
igga ; 004000 TCREV = 4000 :MOVE DECTAPE IN REVERSE DIRECTION
1355 BOOTSTRAP (FROM DECTAPE) PARAMETERS
1356 ; 000400 TCBWOC = *DE ;WMORD COUNT FOR THE SECONDARY BOOTSTRAP
%ggg ; 000000 TCBEND = 0 :MHICH END OF THE DECTAPE (O = FRONT; 1 = BACK)
1359 DUMP (TO DECTRPE) PARAMETERS
1360 ; 070000 TCOMDC = 10886 72 :WORD COUNT FOR THE CORE DUMP TQ DECTAPE
iggé ; 0000C1 TCOEND = :MHICH END OF THE DECTAPE (O = FRONT; 1 = BACK)
1363 : GENERAL (BOOTSTRAP AND DUMP) DECTAPE PARAMETER
iggg ; 000024 TCRTRY = {p20 ; NUMBER OF RETRIES IN CASE OF ERROR
1366 004074 Q1270 ;173074 012700 TCBOOT: MOV #(TCBEND#TCREV> ! TCREAD! TCGO,RO ;SET UP DATR-TRANSFER COMMAND
1367 004076 000005 ;173076 000J0S
1368 004100 012702 +173100 012702 MOV $-TCBHDC,Re ;SET WORD COUNT TO 256 (512 BYTES)
1389 004102 177400 ;173102 177400
1370 004104 012703 ;173104 012703 MOV $<<1-TCBEND> #TCREV> ! TCRNUM! TCGO, R3 ;SET UP POSITION COMMAND
1371 004106 004003 ;!73106 004003
1372 004110 00GC301 ;473110 0CO30! SkAB Rl ;BRING UNIT NUMBER INTO THE LEFT BYTE
1373 004112 052102 ;173112 050103 BIS RI,R3 sPUT UNIT NUMBER INTO POSITIONING COMMAND
1379 CO041!4 050)90 ;173114 050100 BIS R1:RO :PUT UNIT NUMBER INTO DATA-TRANSFER COMMAND
1375 00411e 012721 :173116 012701 TCSTRT: MOV sTEHE,R1 sRI NOW POINTS TO TCI! WORD COUNT REGISTER
1376 004120 177344 ;173120 177344
1377 004122 012706 ;173122 012706 TCLOOP: MOV $TCRTRY, SP ; INITIALIZE RETRY COUNT IN SP
1378 004129 000024 ;173124 G200
1379 004126 00S705 ;173126 005705 TCBGIN: TST RS ; TEST "INDEFINITE RETRY” BIT
1380 004130 100404 ;173130 100404 BMI TCRSET ;BRANCH IF “INDEFINITE RETRY" IS ENABLED
1381 004132 005306 ;173132 005306 DEC SP s DECREMENT RETRY COUNT
138 004134 100002 ;173134 100002 BPL TCRSET sBRANCH IF RETRY COUNT NOT EXHAUSTED
1383 004136 000000 ;173136 00CO00 TCHALT: HALT ;RETRY COUNT IS EXHAUSTED FOR CECTAPE OPERATION
1384 004140 000770 ;173140 000770 BR TCLOOP ;HE PRESSED “CONTINUE™, SO TRY AGAIN
1385 004142 00000S ;173142 OOCOOS TCRSET: RESET ;STOP ANYTHING IN PROGRESS, FOR NEXT TRY
1386 004144 010341 ;173144 010341 MOV R3,-(R1) s INITIATE DECTAPE POSIONING OPERATION
1387 004146 005711 ;173146 005711 TCWAIT: TST (R1) :TEST FOR AN "ERROR"
1388 004150 100376 ;173150 100376 BPL TCHAIT :LOOP UNTIL AN "ERROR™ 1S DETECTED
1389 Q04152 005721 ;173152 005721 187 (R1)+ :MAKE R! POINT TO THE WORD COUNT REGISTER
1330 Q04184 (05761 ;173154 005761 TST -4(R1) ;IS THE ERROR “ENDZONE™?
1391 004166 177774 ;173186 177774
1352 004160 100362 ;173160 100362 BPL TCBGIN ; IF_NOT, BRANCH BACK TO TRY AGAIN
1393 004162 010211 ;173162 010211 MOV R, (R1) :SET UP’WORD COUNT FOR DATA-TRANSFER
1394 004164 010041 ;173164 010041 MOV RO -(R1) : INITIATE THE DRTA-TRANSFER OPERATION
1395 00416k 105711 ;173166 105711 TCDONE: TSTB (R]) : TEST FOR "DONE™
13%E 004170 100376 ;173170 100376 BPL TCOONE :LOOP UNTIL THE "DONE™ BIT SETS
1397 004172 005721 ;173172 005721 18T (R1)+ :KAS AN “ERROR™ DETECTED?
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004179
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100754
00c741
105011
122700
0000Qs
001001
000137
030Ca0
000776

;173174
1173176
: 173200
: 173202
+ 173204
$ 173206
1173210
1173212
:173214

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

100754
005741
105011
122700
00000Ss

GOTO0:

TCSTOP:

Bnl
15T
CLRB
CMPB

BNE
JMP
HALT
BR

TCBGIN
-(R!)
(R1)

NO3

$TCREARD! TCGO,RT ;

TCSTOP
S(PC)+

TCSTOP

SEG 0038

. IF S0, BRANCH BACK AND TRY AGAIN
‘MAKE R1 POINT TO THE COMMAND REGISTER
:STOP_ALL DECTAPE MOTION

'HAS THIS A “NORMAL READ™ OPERATION?

. IF NOT, GO STOP
: JUMP 1O PDP-11 LOCATION ZERO

:SUCCESSFUL COMPLETION OF A “NON-READ" OPERATION
:80 THAT PRESSING "CONTINUE™ MON'T GO ANYWHERE
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BO4

(PDP-11) 256 WORD BOOTSTPAP ROM VERSION 2(17) ™MACYIl 27(e57) 1B-DEC-74 1i:59 PAGE S

DECTAPE BOOTSTRRP ANC DJUMP ROUTINES
0.0037 TCCUMP: MOV
000040

000402

173000
000340

010700
000430
512700
004015
012702
110000
gig703

030
00s00s
0007c!

08(3
| [
00
32

OO0 000
geooon00g
BESRRRREERRG
RSN ooy
MO =t b e b b= L)

R3, J8R07OR7 ;SAVE RO IN POP-1] MEMORY LOCATION HC

BR TCCONT - BRANCH AROUND REQUIREC INTERRUPT VECTOR
.MORC  ROMORG,PR?

TCCONT: MOV PC, RO :USE RO FOR A& SUBROUTINE RETLRN ADOPESS
BR REQSAV ‘G0 TO THE “REGISTER SAVING* SUBROUTINE
MOV 8(TCOEND®TCREV)> 'YCMRIT!TCGO,RT :SET TUP (WRITE) TRANSFER COMMAND
MOV 8-TCOMDC, R2 -SET WORD-COUNT TO 28K WORDS
MOV #<<1-TCDEND> #TCREV> ! TCRNUM! TCGO, R3 +GET UP POSITION COMMAND
CLR RS :CLEAR “INDEFINITE RETRY™ BIT
BR TCSTRY :BRANCH INTO DECTRPE ROUTINE
. THE FOLLOWING SUBROUTINE 1S USED TO SAVE THE PDP-11 GENERAL REGISTERS
i IN PDP-11 MEMORY LOCATIONS 40-57.
. THE CRLLING SEQUENCE 1S RS FOLLOMWS: MOV RO, 38ROTOR?
: MOV PC RGO
; BR REGSAV
; RETURN HERE

RELSAV: MOV R1,38RCTOR7+2  ;SAVE Rl IN MEMOTY LOCATION 42
MOV SROTOR7+4,R1  :R1 NOW POINTS TO MEMORY LOCATION
MOV R2, (R1)+ -SAVE R2 IN MEMORY LOCATION 44
MOV R3. (RI1)+ :SAVE R3 IN MEMORY LOCATION 46
MOV R4 (R1)+ :SAVE R4 IN MEMORY LOCATION SC
MOV RS (RI)+ :SAVE RS IN MEMORY LOCATION 52
MOV SP' (R1)+ :SAVE SP IN MEMORY LOCATION 54
MOV RO’ (R1)+ :SAVE PC IN MEMORY LOCATION Se
I¥P 2(R0) :RETURN TO THE CALLING ROUTINE

S&G 0039
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MAR 1975
CZBMDF .P

1452
1453
14EY
1458
1456
1457
1458
1459
1463
1461
184862
1463
1464
1465

i

004304
0J4306
004310

004312
004314
004316
004323
004322
004324
504326
804330
004332

MACY11 27(657)
ERROR POINTER TABLE

- KL10 (PCP-11) 256 WORC BOOTSTRAP ROM VERSION 2(17)  MACYLl 27(857) 18-DEC-74 11:59
RH11/RPC4 BOOTSTRAP AND DUMP ROUTINES

;BM873-YD
;BM873-YD.Pl11}

111704 ;
0osa0s
0oseool

212709 ;
034430 ;
012702 ;
177400 ;
£127G3 ;
0C0eeh ;
£50100
012731 ;
176700 ;

176730
030002
000036
0000i0
gcoste
C00032
000034

040000
020000

COM

1-0CT-75 09:30 PAGE 32

RPCSI
RPRWC
RPDA
RPCS2
RPCS
RFOF
RPDC

RPTRE
RPMCPE
RPOVA
RPATA
RPERR
RPFNT

RPPRST
RPHRIT
RPRERD

RPBFMT

RPBWOC
RPBCYL
RPBTRK
RPBSCT

RPDFMT
RPDWOC
RPOCYL

RPOTRK
RPOSCT

111704
0CS00S
00sS00!

012709
034400
012702
177400
012703
000tchk
050100
012701
17700

HHENaInN

Huwnn "wn o

BUTONZ:

RPEOOT :

RPSTR™:

e’ My
o
\‘
a

0O NV OO W
Pt Pms e $=—g 04 P4 4 b4 4 W -
—~d-— 44—
bt p—a Pt p— Pt s
nNLZUW—WL

+D2Sk

QO -
QO
v
&

; RDORESS OF RH11/RPOM CONTROL 8 STATUS REGISTER !
:OFFSET 1O RH11/RPOM WORD COUNT REGISTER

:OFFSET TO RH11/RPOM TRACK 8 SECTOR RDORESS REGISTER
:OFFSET 7O RH11/RPO4 CONTROL & STATUS REG;STER 2
:OFFSET 10 RH11/RPQY DRIVE STATUS REGISTER

;OFFSET TO RH11/RPQM OFFSET REGISTER (CONTAINING FMT22)
:OFFSET TO RH11/RP04 DESIRED CYLINDER REGISTER

; "TRANSFER ERROR™ BIT IN RPCS]

:*MRSSBUS CONTROL BUS PARITY ERROR™ BIT IN RPCSI
;"DRIVE AVAILABLE™ BIT_IN RPCS]

;"ATTENTION ACTIVE™ BIT IN RPDS

:=COMPOSITE ERROR™ BIT IN RPDS

s "FMT22™ (16-BIT WORDS) BIT IN RPOF

;RERD-IN PRESET
‘WRITE DATR
;READ DARTA

:BOOTSTRAP FORMAT (0 = 1B-BIT WORDS; 16-BIT WORDS)
'WORD COUNT FOR THE SECONDRRY eoorsfnnp FROM THE RPOY4
:BOOTSTRAP CYLINDER NUMBER

:BOOTSTRAP TRACK NUMBER

:BOOTSTRAP SECTOR NUMBER

;OUMP FORMAT (O = 18-BIT WORDS; 2 = 16-BIT WORDS)
THE RPOY

meewa "WORD COUNT FOR THE CORE DUMP 10 T

10409

:DUMP CYLINDER NUMBER

SEG 0040

PRGE &

THE FOLLOMING TWO RSSIGNMENTS PUT THE DUMP AT THE VERY ENO OF THE CYLINDER
1018- < <RPOMDC-1> /¢ ¢ 1D20+RPOFMT #0256 :DUMP TRACK NUMBER
101G+RPDFMT=( < CRPDNDC-1) 740266) - < < 1D 18-RPOTRIO #< 1 D20+RPDFMT) ) »

MOVS
CLR
CLR
MOV
MOV

MOV

8l1S
MoV

(PC),RY :RY = S INDICATES THAT BUTTON #2 WNS PRESSED
RS :CLEAR "LOGICAL SWITCH REGISTER™

Rl :SET UNIT NUMBER TO ZERO
$<RPREAD¥400> ! (RPBSCT#10> RO

#-RPBMOC, RS

$<(RPBFMT#40000> ! (RPBTRK#2000> ! RPBCYL ,R3

R1.RO :PUT THE UNIT NUMBER INTO RO
$RPCS1, R ‘GET Rl TO THE LOWEST ADDRESS USED BY THE RMIl
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MAR 1975 MACY1l 27(&57) 1-0CT-?S 09:30 PAGE 33 SEQ 0041
0ZBMOF . P11 ERROR POINTER TABLE
1503 :BM873-YD - KL1O (PDP-11) 25t WORD BOOTSTRAP ROM VERSION 2(17) MACYll 27(kS57) 1B-DEC-7M 11:59 PAGE 7
{ggg :BM873-YD.P11  RH11/RPO4 BOOTSTRAP AND DUMP ROUTINES
1506 004334 00000S ;173334  00000S RPLOOP: RESET :RESET IN CASE OF RETRY
1507 004336 010006 ;173336 010306 MOV RC, SP 'GET THE UNIT NUMBER INTO SP
1508 O04M0 042706 ;173340 042706 BIC 21l7 sp : ISOLATE THE UNIT NUMBER
1509 DON342 177770 ;173342 177770
1510 004344 010661 ;173344 010661 MOV SP,RPCS2(R1)  :TELL THE RH1! THE UNIT NUMBER
1IE11 034346 000010 ;173346 000010
15:2 D0D43SG 032711 ;173350 032711 BIT $RPDVA, (R1) :TRY TO SEIZE THIS RPOY UNIT
1513 004352 004000 ;173352 004000
1E14 004354 001767 ;173354 001767 BEQ RPLOOP +BRANCH IF WE HAVEN'T SEIZED IT
1515 004355 012721 :1733%6 012721 MOV ¢RPPRST, (R1)+ ;D0 R “READ-IN PRESET™ FUNCTION
| 1516 004360 00002] :173360 000!
1617 004362 510306 ;173362 010306 MOV R3,SP :GET THE CYLINDER NUMBER INTO SP
1518 DO43EY 042706 ;173364 042706 BIC 2181777 5P : ISOLATE THE CYLINDER NUMBER
1519 004366 178000 :173366 176000
1520 004 010661 173370 01066} MOV SP,RPDC-2(R1)  ;TELL THE RPOM THE CYLINDER NUMBER
1821 004372 000032 ;173372 000032
1522 010306 1 0:0306 MOV R3,SP :GET THE FOPMAT BIT AND TRACK NUMBER INTQ SP
1523 004376 100003 ;173376 100023 BPL RPCONT :BRANCH IF 20 SECTOR (1B-BIT WORDS) FORMAT
1524 004400 01276! ;173420 012761 MOV SRFENT RPOF-2(R1) ;ESTABLISH 22 SECTOR (16-BIT WORDS) FORMAT
1555 004402 010000 ;173402 010000
1525 0QO4404 0700030 173404 000030
1827 004406 006206 ;173406 006206 RPCONT: ASR SP ;RIGHT ALIGN THE TRACK
1528 004410 006206 ;173410 006206 ASR Sp NUMBER IN THE LEFT BYTE
1539 Q04412 10S006 ;173412 105006 CLR8 Sp :CLEAR THE RIGHT BYTE
1537 008<14 150006 ;173414 150006 BISB  RD,SP :PUT THE SECTOR NUMBER INTO THE RIGHT BYTE
163! O0w41e 106006 173416 106006 RORE  GSP ‘RIGHT ALIGN THE
1832 OC4420 106206 :173420 10€206 ASRE &P ; SECTOR NUMBER IN
1533 004422 106206 ;173422 106206 RSRE  SP THE RIGHT BYTE
1634 004424 J10661 173424 010661 MOV SP,RPOR-2(R1)  :TELL THE RHI1 THE TRACK AND SECTOR NUMBERS
13365 004426 000004 ;173426 020304
1E3¢ 004430 010211 ;173430 0IG211 MOV R2. (R1) s TELL THE RH1! THE WORD COUNT
1837 0C432 010006 ;173432 010006 MOV RO.SP ‘GET THE FUNCTION CODE INTO SP
1538 004434 10S006 ;173434 105006 CLRB &P ‘CLEAR THE RIGHT BYTE
1839 004436 000306 ;173436 000306 SHAE P RIGHT ALIGN THE FUNCTION CODE
1540 004440 O13E4L ;173440 0IOEYL MOV 8P ~(R1) ‘TELL THE RPO4 THE FUNCTION CODE
1641 QON4M2  10S711 ;173442 105711 RPOONE: 1578 (R!) rzsr FOR RH11 “REARDY*
1642 0O4w~4 10376 173444 100376 BPL RPDONE :LOOP, MAITING FOR RHIl "RERDY"
1843 00444 032711 173446 032711 BIT $PPTRE 'RPMCPE, (R]) :TEST FOR RH11 ERROR BI7S
1544 504450 DECO0C ;173450 060000
001330 BNE RPLOOP IF ERRQR, BRANCH BACK FOR RETRY
?38533 817 $RPATA!RPERR, RPDQ(RI) - TEST FOR RPQ4 ERROR BITS
000012
001324 BNE RPLOOP + IF ERROR, BRANCH BRCK FOR RETRY
88859? CMP 8RPRERD, SP ‘WAS THE FUNCTION R “NORMAL RERD™?
001250 BNE TCSTOP +1F NOT, BRANCH TO R HALT INSTRUCTION
ggggag CMP 000240, 34C ' WAS ~000240" READ INTO LOCATION ZERQ?
000000

001643 BEQ GOTOC ; IF SO, BRANCH TO LOCRTION ZERO
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DZBMDF .Pl11 ERROR POINTER TRBLE
1557 004SC2 000000 ;173502 000000 HRLT ; "0C024C™ WRS NOT READ INTO LOCATION ZERO
iggg CO4S04 000841 ;173504 00CE4! BR GOT00 ;BRANCH TO LOCATION ZERO
1560
1561 004506 010037 ;173506 010037 RPOUMP: MOV RO, 48ROTOR? ;SAVE RO IN PDP-11 MEMORY LOCATION "ROTOR7™
iSe2 004SI0 020340 ;173510 (02040
1663 004512 QCIC700 ;173512 (10700 MOV PC,RD USE RO_FOR A SUBROUTINE RETURN ADDRESS
i5e4  QO4SIM COCeS? ;173514 0006S?7 BR RESSAV J0 THE "REGISTER SAVING™ SUBROUTINMNE
1S6S QOMS16 012 ;173516 012700 MOV l(RPHRITlHOO)'(RﬁDSCTllO) RO
1566 DONS20 (Q3C500 ;173520 (030500
1567 0Q4sS22 01e702 ;173522 0127172 MOV $-RPONDC, R2
1568 (OC4Se4 110000 ;173524 1100.9
1SES 004528 012783 ;173Sc6 012703 MOV $<RPDFMT®40000> ! <(RPDOTRK#2000> ! RPOCYL ,R3
167C 0Q3453C 232631 ;173530 032631
;g;é OC4E3c 000676 ;173532 0COe7E BR RPSTRT
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MACYLl 27(857)

1-0CT-75 09:30 PAGE 35

ERROR POINTER TRBLE

:EMB73-YD
:BMB873-YD.P11

: 174400
: 003040
; 000004

5eg £
n p

-eswe wrwe

000774
00077¢
000764
000760

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

FOY

SEQ 0043

MACYil 27(657) 18-DEC-74 11:59 PRGE 8

DTE20 DEVICE REGISTER AND BIT DEFINITIONS

DTEBAS=174400
DTESIZ=0C0040

DTEMAX=Y4

DLYCNT=00
DML 3=02
DEXMWDZ2 =04
DEXMC . =06
TENAD]=10
TENRDZ=12
TO108C=1Y4
T0118C=16
1010RD=20
T011RAD=¢22
T0100T=24
T011DT=26

DIRG]=
DIRG2=
STATUS=34
DIRG3=36

DTEIV1=774
DTEIV2=770
DTEIV3=764
DTEIV4=760

INT11=BITIS

;BASE OF (FIRST) DTE20 DEVICE REGISTER BLOCK
: SPACING BETHEENOEON§ECUTI DTE20’S
:MAXIMUM NUMBER OF DTE2G'S ON ONE PDP-11

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

; THE FIRST i@ REGISTERS ARE NOT INITIALIZED BY "INIT™ (BECAUSE THEY AFE IN RAMS

(
; DELAY COUNT (ARDDRESS X00XX30)
:DEPOSIT OR EXAMINE WORD 3 (RDDRESS X0XXXC2)
:DEPOSIT OR EXAMINE WORD 2 (RDDRESS X0XXX04)
;DEPOSIT OR EXAMINE WORD | {RADDRESS XXXX0O& )
:10 ADDRESS WORD I FOR DEX (RABDRESS XXXX10)
: 10 ADDRESS WORD 2 FOR DEX (RDDRESS XXXX1z2)
;7010 BYTE COUNT (RDDRESS XXX 1Y)
:T011 BYTE COUNT (RDDRESS X00OXX16)
17010 POPI1 MEMORY ADDRESS (RDCRESS XXXX2J)
;TOL] PDP1! MEMORY ADDRESS (ADDRESS XXXXBE;

;1010 POPI1 DATA WORD (RDDRESS XXXX2Y4
:TO11 PDPL1 DATA WORD (ADDRESS XxXXX26)

; THE LAST 4 REGISTERS ARE INITIALIZED BY "INIT™ (BECAUSE THEY ARE IN FLIP-FLOPS
DIQGNOST£C WORD 1 (RDDRESS XXXX30)
;DIAGNOSTIC WORD 2 (RDCRESS XXXX32)
:10711 INTERFACE STATUS WORD (RDDRESS XXXX34)
; DIAGNOSTIC WORD 3 (RDDRESS XxXXX35)

; THE FOLLOWING RRE THE ADDRESSES OF THE DTE2Q INTERRUPT VECTORS
; INTERRUPT VECTOR FOR DTE2D i
: INTERRUPT VECTOR FOR DTEZD #2

s INTERRUPT VECTOR FOR DTEZ0 #3
: INTERRUPT VECTOR FOR DTEZO #d

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

;BIT ASSIGNMENTS FOR T0108C
; SET DONE AND INTERRUPT BOTH 1C AND 1!}
;BIT RSSIGNMENTS FOR TO11BC
;SET DONE RND INTERRUPT BOTH 10 AND 1!

:STOP ON NULL (ZERO) CHARACTER
tBYTE SIZE FOR 10-11 BYTE TRANSFERS
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MACY11 27(657)

1-0CT-75 09:30 PAGE 36

ERROR POINTER TABLE

;BM873-YD
:BM873-YD.P!1

: 000100

: 000G20
: 000002
: 000001

; 000020
00000
; . 0000ce

2888208

5888
5

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

GOY

DTE20 DEVICE REGISTER RAND BIT DEFINITIONS

DRESET=BITH

ERR11S=BI

O—fuWun

ZDZ-4ADONZON-—-DODZ
OOOOOOr-«OO—ODOoOoOom
0 04 5t ) et 0t = bt it = g Bt 3t 0 et
—A—t— 4 —4 4O 4 —4 ) —4 4 — — —4
Or—MNUW.£UT D =t pe s

TRIIRUNINIR: IR XTI NI

BIT ASSIGNMENTS FOR DIAG2 (WRITE)
; PERFORM' DIRGNOSTIC CLEAR

.BIT ASSIGNMENTS FOR DIRG3 (RERD)
:GATO UNYEUS PARITY ERROR
:DATO UNIBUS RECEIVE ERROR
*NPR UNIBUS PARITY ERROR

:B1T ASSIGNMENTS FOR DIRG3 (WRITE)
: CLEAR DUPE AND DURE ERROR FLRGS
:CLEAR NUPE ERROR FLAG
:BYTE SIZE FOR TO-1G BYTE TRANSFER

;BIT ASSIGNMENTS FOR STARTUS (WRITE)

-1
ING THE POP-11'S DOORBELL
P ERROR

[
[
X
3

-+

1

ENQBLE DTE20 INTERRUPTS T0 THE -1!
LEAR "EBUS PARITY ERROP™

DISRBLE THE POP-11 INTERUPTS

:SET “EBUS PARITY ERROR™

*SET 1011 ERROR

;CLERR TO11 ERROR

:BIT ASSIGNMENTS FOR STATUS (READ)

, 1010 DONE

:T0 10 ERROR (NPR TIMEOUT OR BUS ERROR)
:PAM WORD PEAD IS ALL ZEROS

t1 = THE PDP11'S DOORBELL 15 RINGING
;DEPOSIT OR EXAMINE WORD ONE

PQRITY ERROR WITHIN POP-11 MEMORY

THE POP-10'S DOORBELL IS RINGING

TOll DOHE

E BUFFEF SELECT

NULL STOP

EBUS PRRITY ERROR

: THIS POP-11 IS "RESTRICTED"

:DEPOSIT OR EXAMINE DONE

:T0 11 ERROR (NPR TIMEOUT OR BUS ERROR)
;DTE2C INTERRLFTS (TO THE -11) ARE ENABLED

SEQ 0044

MACY!l 27(857) 1B-DEC-74 11:59 PAGE 9

RROR
1'S DOORBELL (INTERRUPTS THE ~11)
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MACYll 27(£57)

:BM873-YD
;BM873-YD. P11

HO4

1-0CT-7S 09:30 PAGE 37
ERROR POINTER TABLE

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) _ MACY1l 27(657) 18-DEC-74 11:59 PAGE |
PROCECURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE POP-11

THE FOLLOWING IS THE PROCEDURE WHICH THE KL1OQ EXECUTES IN ORDER
TO DUMP AND/OR BOOTSTRAP THE PDP-11 THROUGK THE DTEZ20:

1.

11.
le.

13.
14.
18.

16.

CLERR THE DTECD AND INITIQTE A_BMB73 BUTTON #4 BOOTSTRAP OPERATION
CONO [SR11B!CLIIPT!CLTOLL!CLYOI0!PILCEN]

2. WRIT TO SEE POP-11 POMER FARIL (RC LOW = TRUE) - CONI [(DERDI!] =

3. WAIT TO SEE PDP-11 POMER RECOVER (RC LOW = FALSE) - CONI [(DERDIL!]) =0
4. WRIT AT LEQST ?ggIHER 150 MILLISECONDS AND THEN CLEAR THE RELORD -11 BUTTON
S. SET BYTE COUNTER TO R SPECIAL CODE (136S OCTAL) - DATRO [136S]

6. RING PDP-11’S DOORBELL - CONOITO!l10BI

7. WARIT UNTIL “-10 RINGING -11'S DOORBELL™ IS _TJRNED OFF 8Y THE -11

(I.E. UNTIL CONI[TO110Bl BECOMES ZERQ).

. ENABLE THE DTE20 TO USE FI C INTERRUPTS

(I.E. SET CONO[PILDEN!PIOENBI).

. SET UP THE T0-10 BYTE POINTER (IN THE EPT) FOR THE FIRST 3.5K.
10.

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

WALT FOR “T0-10 DONE™ OR "70-10 ERROR® - CONI [TOlODN'TOLCOER]

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

IF END OF 28K, GO TO STEP 17.

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

SET UP THE BYTE COUNTER FOR THE NEXT 3.5K INDICATING
“INTERRUPT -10 ONLY™ (DAT no [1000)), UNLESS THIS IS THE
LAST 3.5K (OF 28K), IN WHICH CASE INCICATE “INTERRUPT
B0TH PROCESSORS™ (DATRO [TOL0IBY10001).

GO TO STEP [l.

SEQ 0045
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MACY1l 27(657)
ERROR POINTER TARBLE

- KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) _ MACY1l 27(657) 18-0EC-74 11:59

73-YD

:BM8
; BMB73

-YD.P11

I04

1-0CT-75 08:30 PRGE 38

PROCEDURE BY WHICH THE PDP-10 BOOTSTRARPS AND/OR DUMPS THE POP-1l

17.

18.

19.

20.

el.

ee.
23.

a4.

es.

cb.

SET UP_T0-11 BYTE POINTER (IN THE EFT) FOR “PDP-1]1 BOOTSTRAP",
NOTE THRT THE FIRST WORD OF THIS "POP-11 BOQTSTRAP™ MUST
BE THE BIT PATTERN 00Ce40 (A POP-11 NOP INSTRUCTION).

RING THE POP-11'S DOORBELL - CONO (T011D8B)

WAIT FOR EITHER TOL110B TO GO OFF (CONI(TO11DB] = 0),
OR TOI0DB TO COME ON (CONI[TOL00B] = 1).

IF NO ERROR WARS NOTED IN STEP 12. TOLlI1DB SHOULD GO OFF
(TO100B COMING ON INDICATES A MARSSIVE SCREWUP).
IF AN ERROR WAS 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. TO10DE COMING ON INDICATES
THAT THE ERROR WAS “FATAL™ AND THE -11 16 HALTED AT LOCATION 173714.
IN THIS LATTER CARSE THE -10 MUST RESTART FROM STEP |.

IF TO11DB MENT OFF, WAIT FOR "T0-11 DONE™ OR “TO-11 ERROR"
- "CONI [TO11DN'TOL11ER]

NOTE WHETHER THERE WRS AN ERROR -~  CONI [TO!lIERI]

TURN OFF TOIIDN AND TQILER AND RING THE PDP-11’S DOORBELL
- CONO [TOI110B!CLTOL1]

RAIT FOR EITHER TO1108 TO GO OFF (CONI{TOllCB] = 0),
OR TO!0OOB TO COME ON (CONI[TOL0DBI = 1).

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 CRSE THE -10 SHOULD START
FOLLOWING THE FROTOCOL OF THIS CODE.

TOL0DB COMING ON INDICATES THAT THE PDP-11 HAS FOUND AN
ERROR (OR THAT THE FIRST WORD TRANSMITTED WASN'T THE
BIT PRTTERN 000240), AND THE POP-11 1S HALTED AT LOCATION 173766.
IN THIS CASE THE -10 MUST RESTART FROM STEP 1.

SEG 0046

PAGE 1
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MAR 1975 MACYLl 27(857) 1-0CT-7S 09:30 PAGE 39 SEQ 0047
DZBMOF P11 ERROR POINTER TABLE

1781 :BM873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(6S57) 18-DEC-74 11:59 PAGE 1

i;gg :B873-YD.P11  BUTTON s4 - PBOOTSTRAP INITIATED BY THE POP-10 (THROUGH DTE20)

1784

1785 ; 000130 DTECOR = 130 +CORE ADDRESS INTO MHICH TO STORE DTE20 REGS.

1786 : 000014 DTEREG = 012 :NUMBER OF DTE20 REGISTERS TO STORE

1787 : 000400 OTEMDC = $D256 :MORD COUNT FOR SECONDARY BOOTSTRAP FROM THE -10

1788 : ENTER HERE WHEN THE DTE20 PRESSES BUTTON s4 (BOOTSTRAP INITIRTED

1789 BY THE POP-10, THPOUGH THE CTE20)

1790 004534 010037 ;173534 010037 BUTONY: hov RO, ¥ROTOR? +GAVE RO IN POP-11 MEMORY LOCATION "ROTOR7™

1791 004536 000040 ;173536  000ONO0

N%mmgmm1mwmmu MOV PC,RO :USE RO FOR R SUBROUTINE RETURN ADDRESS |

1733 004842 0CO&4Y4 : 173642 0J0554 BR Rscsnv :G0 TO THE "REGISTER SAVING™ SUBROUTINE

1764 004544 005005 ;173544 00S00S CLR SET RS = 0

1795 004546 012501 ;173546 012€0! MOV (n5)+ Rl :SAVE LOCATION O IN Rl

1796 DO4ESH 012503 ;173550 013503 MOV (RE)+ R3 *SAVE LOCATION 2 IN R

1787 004562 012504 ;173652 012504 MOV (RS)+ R4 :SAVE LOCATION 4 IN RY

1798 (Q4SE4 D1i500 ;173554 011500 MOV (RS),RO :SAVE LOCATION & IN RO

1799 (4S8 Q12715 173856 012715 MOV 8PR? (RS) :SET UP PRIORITY FOR NON-EX-MEM TRAP

1800 004560 000340 ;173560 000340

1801 004862 00S745 ;173562 0OS74S ST -(R5) .GET RS = Y4

1802 004564 012702 :173564 012702 108: MOV 8DTEBRS-DTESIZ,Re

1803 004566 174340 ;173566 174340

1804 004570 010715 ;173570 010715 MOV PC. (RG) - STORE ADDRESS FOR non-sx-nen TRAP

1805 004572 010506 ;173572 010506 MOV RS SP :SET STACK POINTER =

1806 DOOME74 062702 ;173574 0E2702 118+  ADD «0tESIZ R2 ‘R2 POINTS TO THE NEXT DTE20

1807 0O4E76 000040 - 173576 000040

1808 004600 106702 ;173600 1057G2 TSTB R

1809 004602 106770 173602 10C770 BM] 108 ;START LOOKING FROM THE BEGINNING AGAIN

1810 CO4604 032762 ;173604 (032762 BIT 701108, STATUS(R2) :1S THIS -10 RINGING THE -11'S DOORBELL?

1811 C€04606 004000 173606 004000

1812 004610 000034 ;173610 000034

1813 004612 001770 ;173612 001770 BEQ 118 IF 1T IS NOT LOOK FOR ANOTHER -10

1814 004614 026217 1173614 028217 CMP TOL0BC(R2), (PC) :CHECK FOR A éoos (1365) FROM THE PDP-10

1815 004616 D0000I4 ;173616 025001

181E - INDICATING THAT IT WANTS TO BOOTSTRAP THE -1l

187 004620 001385 ;173620 001385 BNE 118

1818 ; NOTE THRT AT THIS POINT R2 CONTAINS THE ADDRESS OF THE oevxce REGISTER

1819 BLOCK FOR THIS DYE20, THAT RS = §, AND THAT SP =

1820 004622 005725 ;173622 005725 ts (RS)+ :SET'RS = b

1821 0Cvc24 010016 ;173624 C10015 MOV RO, (RS) :RESTORE THE CONTENTS OF LOCATION &

1822 004626 010445 ;173606 010445 MOV RY,~(RS) RESTORE THE CONTENTS OF LOCATION 4

1823 004630 010345 ;173630 010345 MOV R3)-(RE) ‘RESTORE THE CONTENTS OF LOCATION 2

1824 004632 010145 173632 010145 MOV R1,-(RS) ‘RESTORE THE CONTENTS OF LOCATION O

1825 - NOTE: AT THIS TIME RS = 0. THIS FACT WILL BE USED LATER.

1826 004634 012700 :173e34 012700 MOV $DTECOR, RO :R0 = CORE ADDRESS FOR STORING DTE20 REGISTERS

1827 00463s 000130 ;173t36 000130

1828 004640 010204 :173640 010204 MOV R2,RY

1829 0OO4E42 012420 :173642 0l2420 7%: MOV (R4)+, (RO)+ SAVE THE NEXT DTE20 REGISTER IN CORE

183C 0ONES4 022700 ;173644 02270C CMP ¢<crshec*a>+orscbn ‘HAVE WE FINISHED YET?

1831 004646 O0O01EQ ;173646 000160
1832 004650 101374 ;173650 101374 BHI 78 ;LOOP UNTIL WE HAVE FINISHED




Q04652
dO465H
00465k
004£60
004662

004664
004b6E
004670
004672
004674
CO4E?S
004700
004702
034704
004706
004710
004712
004714
004716
004720
004722

004724
004726
004730
C04732
004734
0C4736
004740
004742
004744
004746
004759
004752
034754
004756
004763
004762
004784
004766

004770
004772
004774
C04776
00477¢

MACYIl 27(E57)

:BM873-YD
; BM873-YD. P11

010201 ;173652
062701 : 173654
005232 ; 173656
012721 173660
630100 ;173662

005012 ; 173664
005062 ;173666
002020 ;173670
032711 ;173672
004000 ;173674
091775 ;173676
032762 ;173700
000026 ;173702
00003 ;173704
001403 ;173706
012711 :173710
00400 ;173712
0600000 ;173714
012762 ;173716
056100 ;173720
000032 ;173722

005062 ;173724
0000c2 ; :173726
012762 ;173730
137400 ;173732
000016 ;173734
032711 ;173736
004000 ;17374C
001775 ;173742
132711 ;173744
007202 ;173746
001775 ;173750
100003 ;173752
022715 ;173754
006240 ;173786
001403 ;173760
212711 ;173762
000400 ; 173764
000000 ;173766

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

000115 ;173776
; " 006001

KO4

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

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION
BOOTSTRAP INITIRTED BY THE POP-10

BUTTON #4 -

010201
062701
000032

012721
800100

005012
00Z062
000020
032711
004000
801775
032762
000026
000036
001403
012711
009400
000000
012762
000100
000032

00S0e2
000022
012762
10740C
000016
032711
034000

Ci276e
00000
0aoose

000115

6S:

c3:

BS:

3%:

18:

4e:

c§:
12%:
9%

.END

THROUGH DTE20)
Rl =

MOV DTE20 DEVICE REGISTER BLOCK

ADD ootnca,nx
MOV #ORESET, (R1)+ :D0 A "DIAGNOSTIC CLEAR" OF THE DTE20,

; THE ABOVE OPSSRTION 1§ NECESSARY TO CLEAR THE "BYTE COUNT LOQDED“ FLAG
AND SIHULTRNE SLY TO TURN OFF "-10 RINGING -11'S DOORBELL

CLR ET DTE20 FOR NO DELAY

CLR 1010nocna) : START uﬁxrznc =11 MEMORY INTO THE -10.
BIT $TOL110B, (R1)  ;HAS THE -10 RUNG THE -11'S DOORBELL?
BEQ B$ LOOP UNTIL IT HRS.

BIT $DUPE ! DURE ! NUPE, BTAGI(R2) . “FATAL* ERROR?

BEQ 8% :BRANCH IF NO "FATAL™ ERROR

MOV #701008, (R1) :SIGNAL “FATAL™ ERROR TO THE PDP-10
HALT +HALT DUE TO “FATAL™ ERROR
MOV tDRESET,DIQGE(RB’ ;RESET AFTER POSSIBLE PDP-11

; MEMORY PARITY ERROR OR NON-EX-MEM ERROR, AND ALSO TURN OFF
: “-10 RINGING -11"S DOORBELL".
LR TO11RD(R2) ;START INPUTTING AT LOCATION O

MOV SINT10! <(-DTEWDC>87777),T7011BC(R2) ;READ IN 256 WORDS

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

BEQ 1$ :LOOP UNTIL IT HRS.

BITB $TO11ON! TOLLER, (RI) ; IS THE TRANSMISSION FINISHED?

BEG 4§ ;LOOP UNTIL IT IS FINISHED

BPL 5% +IF TOLIDN" ISN'T ON, "TOIlER* MUST BE ON
CHP #000240, (RS) :CHECK FOR BIT PATTERN IN LOCATION ZERG

BEG 9% ;UNLESS THERE IS R ™NOP" IT IS AN ERROR
MOV 8701008, (R1) :SIGNAL THE -10 THAT THERE WAS AN ERROR
HALT ; THIS ERROR HALT IS BECARUSE EITHER “TOllER"

IS ON, OR BECAUSE THE BIT PRTTERN READ INTO LOCATION ZERQ WASN’T “000240".
kov sDRESET,DIAG2( a -SIGNAL THE -10 THRT EVERYTHING IS OK

JHP (RS) ;JUMP TO0 LOCRTION ZERO

SEG 0048

% 17)  MACY1l 27(657) 18-DEC-74 11:59 PAGE 1
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1886 0CS0C2
1887

1888
1889
18390
1891
1892
1893
1834
1895
1836
18397
1898
1899
190C
13801
1302
1903
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MACY1l 27(£57)

ERROR POINTER TABLE

MRP.YF:

1-0CT-75 09:30 PAGE 41

; THE FOLLOMING IS A REPRODUCTION
:OF THE ROM PROGRAM FOR BM873YF.
:1T_IS HERE FOR COMPARISON 10 THE
:RCTUAL ROM AND FOR REFERENCE

PRSP VIR WL GO PV ES BN NENS FENE RIS ET WY RIS SRS NEBE B

BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

: MODULE:
: DATE:

: AUTHOR:
P

S=177776
SWR=177570
PRDO=0%40
PR1=1%40
PR2=2%40
PR3=3#%40
PRY=4#40
PRS=5%40
PRE=6#40
PR7=7%40
BIT0=000001

TITLE
BNB?BF

LO4

SM873F
17-JUN-75
TOM PORCHER

-ENARBLE ABS, AMA

MARCY1l 27(&S7)

; PROCESSOR STATUS REGISTER
;FRONT PANEL SWITCH REGISTER

sPRIORITY LEVEL O
'PRIORITY LEVEL
'PRIORITY LEVEL
:PRIORITY LEVEL
;PRIORITY LEVEL d4
sPRIORITY LEVEL S
:PRIORITY LEVEL 6
sPRIORITY LEVEL 7

SEG 0049

22-AUG-75 10:30 PAGE |

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

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

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




MAR 1975
0ZBMDF.P1!

MACY1l 27(£57)

1-0CT-7S 09:30 PAGE 42

ERROR POINTER TRBLE

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

.
L

IR TR TR TR T IR FEFRE FESE SR TR FREJIE YR TR ZIE TR XN T TR FR'Y R FR-TIE TR Y IRVFE IS ¥

000001

0000S!1
000002
000003
000004
00000S
00000e
0000a?
000010
000011
000012
000013
000014
000015
000016

000001
000002
000003
000004
00020S
000006
000007
000010
00001}
000012
000013
000CiH
000015
000C16
000017
000020
000Ce!
000022
000023
000024
0000eS
000026
00C0e?
000030
000031
000032
000033
000C34
0C0C3s

MOY

; DIRECTIVE FUNCTION COODES

OR.DTE=1. :OTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS
: DTE FUNCTION CODES (LOW ORDER BY BYTE)

B¢ . DOR=1 :DOOR BELL FUNCTION CODE

DF.OFF=2 :DTE OFF FUNCTION

DF . ON=3 :DTE ON FUNCTION

DF . DMG=Y :DEPOSIT MY GENERAL FUNCTION

DF . EMG=5 :EXAMINE MY GENERAL FUNCTION

DF . EMN=6 'EXAMINE MY FOR N FUNCTION

DF . OMN=? s DEPOSIT MY FOR N FUNCTION

OF .EHG=10 EXAMINE HIS GEN SECTION FUNCTION
OF .EHM=11 ‘EXAMINE HIS SECTION FOR ME FUNCTION
Of .KLR=12 s DIAGNOSTIC KL READ

DF .KLM=13 :DIAGNOSTIC KL WRITE (FUNCTION 13)
OF .KLX=14 +DIAGNOSTIC KL EXECUTE (FUNCTION I4)
OF . PEX=15 'PRIVILEDGED EXAMINE (FUNCTION 15)
OF .POP=16 : PRIVILEDGED DEPOSIT (FUNCTION 16)
: CRASH CODES

¢c. 1Lp=1 - ILLEGAL DIRECTIVE

CC.EMT=2 *ILLEGAL EMT

¢C.IpI=3 * ILLEGAL ors INTERRUPT

cC.107=4 : 10T TRAP

CC.RES=5 :RESERVED INSTRUCTION TRAP
¢C.TBT= ST BIT OR BPT TRAP

CC.TRP=7 : TRAP INSTRUCTION TRAP

CC.TO04=10 *TRAP TO Y

CC.UNT=]1 *ILLEGAL TRAP (UNKNOWN TRAP)
CC.MPE=12 ' MEMORY PARITY ERROR

CC.NPF=13 *RESTRICTED FRONT CAN’T EXECUTE BOOT PROTOCOL
CC.PTB=14 : PROTOCOL (PRIMARY) BROKEN
CC.CST=15 : CLOCK STOPPED

¢C.ILC=16 * ILLEGAL COMMAND

cC.IP0=17 : INPUT TTY OVERFLOW

CC. IrS=20 : INCORRECT VALUE IN ,SERFG
CC.NCE=21 'NOT ENOUGH ENTRIES IN CLOCK QLELE
CC.PIT=22 :CAN’T EXIT PERMANENT TASK
CC.UMP=23 :LOAD REQUEST NOT IMPL YET
CC.EPE=24 :E BUS PARITY ERROR

CC.NDE=25 :NOT ENOUGH ENTRYS FOR DTE20
CC.DEX=26 + DEXDONE TIMEOUT

CC.TET=27 :T0 TEN ERROR

CC.ETE=30 : 10 ELEVEN ERROR

CC.MTF=31 'MARK TIME FAILURE

CC.NON=32 ‘NOT ENOUGH NODES

CC.TSP=33 ' TEN STOPPED

CC.UIE=34 : UNIMPLEMENTED FUNCTION

CC.ILG=35 ' TLLEGAL GUEUE

SEG 00S0

MACY!l 27(B57) 22-AUG-75 10:30 PAGE |
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MACYL1 27(857)

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

ERROR POINTER TRBLE

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

’

A LR TR TR TR TR PR TR FETE TR FE TR TR ¥

000340

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

010000
004000
100000

100000
040C00
020000

NO4

: GENERAL PROCESSOR CEFINITIONS

PRIZ=340

BLYCNT=174400
DEXWDI=174402
DEXMC2= 174404
DEXMWD 1= 174406
TENADI=174410
TENRD2=174412
T0108C=174414
7011BC=174416
T010AD=174420
101 1AD=174422
T0100T=174424
10110T=174426
DIRGL=17443C
D1AG2=174432
STAT=174434
DIAG3=174436

IR TR TR KR I TR IR IR YR FRE TR EN X

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~C12-00

; DELAY COUNT WORD

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

: TEN ADDRESS WORD |

: TEN ADDRESS WORD 2

:T0-10 POP-11 MEMORY ADCRESS
:70~11 BYTE COUNT

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

:DIAGNOSTIC WORD 2

:STATUS WORD

:DIAGNOSTIC WORD 3

DTE DEFINITIONS

REGISTER BIT DEFINITIONS

TENRD! DEFINITIONS

;DEPOSIT (BIT 12)
EXRHINE/DEPOSIT PROTECT OFF
s PHYSICAL EXAMINE

. T011BC DEFINITIONS

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

;1 FLIPFLOP BIT
; ZSTOP
;TO 11 BYTE MODE

MACYLl 27(8S7)

EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS)

SEQ 00S!

22-RAUG-75 10:30 PAGE |



ERPH

2064
2065
2366
2087

2069
207C

i

3558

207%
2C7b

SRR

EECE

MACYLl 27(657)

— e A~ -—w

ERROR POINTER TARBLE
:BMB73F - KLIO (PDP-11) 256 WORC BOOTSTRAP ROM VERSION 3(23) MRCYIl 27(657) 22-RUG-7S 10:30 PRGE |

A EEE LA NI X R E I XA N

004000

CosS000

006000

0i00c00

011000
012000

014000
015000

; DIAGI

bsoq:oosooo
D325=00:000
62001000
BEX2000400
7010-090200
DFUNC=£J0297
T011=009130
D10} 1=000040
PULSE=000020
DIKL10=03010
BSEND=00G00Y
DEOMST=000001

; CIARG]

.STPCL=]
.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
;?sP?BIT OR EXAMINE MRJOR STRTE

.
»

;70 -11 TRANSFER MAJOR STATE
:DIAGMNOSE 15/11 INTERFACE
1SINGLE CLOCK CYCLE

.’

SEND DAT
;DIQGNOSTIC COMMANC STARY
FUNCTIONS

s*op THE KL CLOCK
TART THE KL CLOCK
INGLE STEP THE M BOX CLOCK
'2INGLE STEP THE  EBOX CLOCK. LEAVES THE
SLOCK FALSE ANC EBOX SYNC TRUE,
S (2,3) MBOX CLOCKS DEPENDING ON
BOX C.0CK INITIALLY_(FALSE, TRUE).
NOT DEPEND ON 'T' FIELD OR MB WRIT.
-CONDITIONALLY ISSUE AN EBOX CLOCK IF THE EBOX
IS TRUE. 'MAKES EBOX GLOCK FALSE.

: IF 1SSJUED IN THE MASTER RESET STATE.
: LERVES E£80X SYNC TRUE.

.BRCLK=05%1000

SSUE R BURST OF THE CLOCKS., THE NUMBER

s OF MBOX CLOCKS bssxqzo (1-255) HAS BEEN
§§5nq59no£o PREVIOUSLY BY FUNCTIONS LDBRR,LDBRL

. CLRMR=0b# 1040
.SETMR=07#1000
srnrs

.CLRUN=10#100

HE
_SETRN=11#1600
.conar-1a¢1000

ICR
.1RLT¢-14;1cao
DRLTC=15#1000

s RAMS

:CLEAR MASTER RESET STATE
SET MASTER RESET STRTE. RUNNING THE CLOCK MHILE IN THIS
*CLEARS’ ?EEEK'x

AR THE RUN FLOP. MAKE THE MICRO COCE GO TO

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

0 CODE 10 ! énv& THE HALT LOOP

UNLARTCH THE IR AND LOARD IT FROM THE AD.
NLQTCH THE DRAM REGISTER AND ALLOW IT TO LOAD FROM THE




MAR 1975
CZ8MOF .PLL

€3
2033
0%
2095
cC%
2cy7
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MACYll 27(ES?7)

LA AR AR IR IR IR TR IEZETE FE JIE PR FRE'TE T Y I T RN SN R

COS

1-0CT-75 09:30 PRGE 45 SEG 00S3
ERROR POINTER TRBLE

:BMB73F - KLI10 (PDP-11) 256 WORD BOOTSTRARP ROM VERSION 3(23) MACYLL 27(857) 22-RUG-7S 10:30 PRGE |

43000
0440C0

045000

(47000

§ CLOCK LORD FUNCTIONS

042000 LDBRR=42#1000 :LOA D THE RIGHT HAND 4 BITS OF THE 8 BIT
BURST COUNTER FROM EBUS BITS 32-35

.LDBRL=43%1000 -LOAD THE LEFT HAND 4 BITS OF THE BURST CTP.
.LDSEL=44#1000 :LOAD THE CLOCK SOURCE ANC RATE SELECT
+REGISTER: 32,33 34,35
: SOURCE rate
: 00 NORM XTL 00
. 0l FAST XTL  O! »2
: 10 EXT 10 25
: 11 UNOEF 11 /8
.LDDIS=45#1000 -LOAD THE REGISTER WHMICH CONTROLS THE EBOX CLOCK
:DISTRIBUTION.
:BIT  RCTION
:33 DISABLE CONTROL LOGIC CLOCK
‘M DISRBLE CONTROL RAM CLOCK
- 35 DISABLE DATA PATHS CLOCK
.LOCK1=4&#1000 -LOAD THE CONDITION-CHECKING ENABLE REGISTER.
: THESE ALL ENABLE THE CLOCK TO STOP AND SHOULD
'BE USED IN CONJUNCTION WITH BIT 35 OF FUNCTION 47
:BIT  FUNCTION
130 CHECK FM PARITY
+33 CHECK CRAM PARITY
34 CHECK DRAM PARITY
- 35 CHECK FIELD SERVICE PROSE
.LDCK2=47%1000 :LORD THE ENABLE/DISABLE FUNCTION REGISTER
: 8IT FUNCTION
. 32 DISRBLE EBOX REQUESTS TO MBOX
133 SIMULATE AN MB RES® FOR EACH MB WAIT
'3 CHECK AR AND ARX PARITY AND CAUSE A

y
.
’
.
]
.

y
APGE FRIL UCODE TRARP IF ERROR

35 MUST BE SET TO PERFORM DESIRED RCTION OF
EENBE;EQTEB (RBOVE). STOPS ALL CLOCKS IF AN ERROR




MACYll 27(657)
ERROR POINTER TARBLE

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

1975
D<BMDF.PLL

Z

W
Pt

L AR R LA A N X EA LB TR A FE EI N FRFY IEI R I R R e o S v g v g g [ ] .

WO BB W GO WL WP WS @S

oML R RN MY DMV PR NPPPDMTVTY RV POV DR RV DOV D R VIV R VUMV PO MUY
B8 I3 N e e G R LR S BB SRR RS S SF- F £5 5558 8YRRPER

1-0CT-7S5 09:30 PAGE 46

057100

0SeCa0
0SS000

054000

0S3000
052000
051000

060000
061000

062000
063000

064000

C6S00Q
066000
067000
0700C0

071000

LCRHI-S?!lG??
14 17

29
38 35

SRR §§
U

.LCRM2=58%1000

;14-17
1 20-23
26-29

32-35
.LCRH3'S$!1009

; 20-23
: 26-29

132-36
.LCRM4=5%%1000

.LCRM5=53#1000
.LCRDL=52#1000
._CROR=51#1000

DOS

TROL RAM LORD FUNCTIONS
;EBUS

:08-11

1 08-11

DRAM LOARD FUNCTIONS

fLonnl-SOaxooo
.LDRMZ= siaxooo

\i

:15-17

.LDPH3=8261000
.LDRJV= ss:xoon

LORID=6441000
. 15-17

.12

14-17
S-1i7

, 000

SEQ O0S4

MRCY(l 27(8657) 22-RUG-75 10:30 PAGE !
CRAM

20-23

40-43

60

ORAM RO0-02, EVEN ADDRESSES

;12-1
DRAM EOU 02 EVEN ADDRESSES'

DRAM ROC-02, 00D ADDRESSES

DRAM BOO -02, 0DC RDDRESSES

COMMON JO1-04
JO8-10, EVEN ADDRESSES

PARIT er’r EVEN ADORESSES

COMMON 207 (NOTE -- JOS,6 DO NOT EXIST)

J08-10, boo ACORESSES
PARITY'BIT

RODRESSES

IR, DRAM CONTROL FUNCYIONS

' DS10J=65%1000
" DSACF=66# 1 000
"E107A=67%1000
" INICL=70#1000

" WRMEX=71%1000

;DISARBLES SPECIAL DECODE OF OFCODES 254, 7XX
:DI8ABLE IR AC OUTPUTS
;ENABEL KL STYLE DECODING OF CODES AND AC’S
; INIT CHANNELS

{WRITE M-BOX
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MACY1l 27(657)

ERROR POINTER TRBLE

;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)
;SET KL10 MEM RESET FLOP

LR TR TR TR FE FTE YR TIN-¥ I ¥

076000
147000
146000
145000
144000
141000
135000
134000
133000

164000
102000

077300
150000
151220
152000
153000

100000
04Caag
000040
003020
000020
000010
0CCO04
000G02
CC0002
000301

000100

1-0CT-7S 09:30 PAGE 47

-MEMRS=76#10C0

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

' RCSPF=141#1000
'RDJ71=135#1000 :
.RDT14=139%1000
-ROMAB=133#1000

’ CSHRG=164#1000
 GPMR=102% 1000

EQS

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

;READ SPEC FIELD OF C-RAM

;RERD JO7-Ji0 OF D-Rﬂﬂ
;RERD JO1-JO4 OF D-R

‘RERD A & B FIELD OF D-RRH

MACYL! 27(857)

;NOTE CONSOLE SOF TWARE MUST PERFORM THIS RS R PART OF
iMASTER RESET CODE

; LOAD AR FUNCTION

’ LDAR=77%1000

-PCAB1=150%1000
.PCRB2=151#1000
.PCAB3=152%1000
.PCRB4=153#1000

L4

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

: DIAG3 DEFINITIONS
sanp SELECT LEFT
saxrr cnprunco DRTA

SMSLL T=100000
OPS4Y=040000
SCD=000040
DUPE= 000020
CDD=000020
REP=000910
DUPE=000004
NJPE =00C002
CNUPE=000002
T0108M=000001

sDATO UNIBLUS PARITY ERROR

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

:DATO UNIBUS RECEIVE ERROR

:NPR UNIBUS PRRITY ERROR

: CLEAR

; DIRGZ DEFINITIONS

RFMADO=102000
RFMAD 1 =040000
EDONE S=040000
RFMAG2=020090
RFMAD3=010000
DRESET=000100

;RFM QODRE
RFH RDDRE

DTE RESET

as B3

NUPE
:T0-10 BYTE TRANSFER MODE

22-AUG-75

SEQ 0055

10:30 PAGE |




LA A A KB TR XN LI TN FE FEJTE FRE TN X TRFY)
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7(657)_ 1-0CT-75 09:30 PAGE 4B

INTER TRBLE

FO5

SEG 00Se

;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYIL 27(8S7) 22-AUG-75 10:30 PAGE 1

100300
ki
C2C020
020300
010000
010000

004000
004000

000CIS
000016

: STAT DEFINITIONS

i01ooﬂfxgoogo
Bgﬁ 832698858
T010ER=020000

ERR10S=020000
RAMISC=010C20

EBSEL=000100
DONL1C=C00100
NULSTP=000040
INTRON=000040
8PARER=000020
EBUSPC=000020
RM=000010

INTROF=000010
DEXDON=000004
EBUSPS=00000%
701 1ER=000002
ERR!15=000002
INTSON=000001

; 70-10 NORMAL TERMINATION

e ST P00 Tor 8

TS 1C ERROR T RHINQTA?N

ERROR TERMINATION STATUS

‘RAM 1S _ZEROS

:CLEAR T0-10 ERROR TERMINATION

:-10 REQUESTED -1! INTERRUPT

‘REQ 11 STRTUS

; DEXMORD

;=10 REOUESTS =11 INTERRUPT STRTUS
:-1] MEMORY PARITY ERROR

‘CLEAR -11 MEMORY PARITY ERROR FLAG STATUS
i-11 REGUEST -10 INTERRUPT

sREQUEST -10 INTERRUPT STATUS

:T0-11 TRANSFER DONE

;T0-11 NORMAL TERMINATION FLAG STATUS
E BUFFER SELECT

;70-11 NORMAL TERMINRTION FLAG STATUS
:NULL STOP

:11 INTERRUPT ENABLE

'EBUS PARITY ERROR

:EBUS PARIT ERROR

:RESTRICTED MOOE

;DISABLE PDP1l INTERRUPT

s DEPOSTT/EXAMINE DONE

:EBUS PARITY ERROR SET

:T0-11 BYTE ERROR TERMINATION

:T0-11 ERROR TERMINATION FLAG STATUS

: INTERRUPTS ON

ERR11C=000001 ;CLEAR TO-11 ERROR TERMINATION FLAG STATUS
: DTE20 COMMUNICATION ARER OFFSETTS (WORD NAMES)
#IDENT:D : PROCESSOR IGENTIFICATION WORD

CHNPNT=1 :POINTER 7O COMM AREA OF NEXT PROCESSOR (CIRC LIST)
CYCLS=2 :CLOCK CPS COUNT

700=3 ' TIME OF DRY

DATE=H4 ' DATE

PSUM] = : PROCESSOR STATUS WORD]

PSR =6 : PROCESSOR STATLS WORD2

FSh3= ' PROCESSOR STATUS WORD3

PSIN=10 ' PROCESSOR STATJS WORDY

PSIS=1 | ' PROCESSOR STATUS MWORDS

PSIdb=12 : PROCESSOR STATUS WORDG

PSI7=13 : PROCESSOR STATUS WORD?

PSIM10=14 : PROCESSOR STATUS WORDID

PSIdd11=15 : PROCESSOR STATUS WORD!!

PSId12=16 : PROCESSOR STATLS WORDI2




MAR 197%
DZBMDF P11

Macyll @
ERROR PO

7657 1-0CT-75 09:30 PAGE 49

ae es Bo we we

R TA BLE

GOS

Stq 0057

BH873F - KLIO (POP-11) 25b WORD BOOTSTRAP ROM VERSION 3(23) MACY!l 27(857) 22-RUG-7S5 10:30 PAGE |

Q00c1?
000520
000021
00002
000023

000032
002033
000034
0C003S
0C0036
000037

020444
B004SO
000451
00Q4SS
000456

C0aCC]
00ca02

PSHN13=17
FORPRO=20
PROPNT=21
STATLS=22
GSIZE=23
+CTYOCH=24
+ CTYORM=25
CTYICH-EE
:CTY1RM=2?
MISCH'30
: MISRM=31
(INASG1=32
UNASG2=33
UNARSG3=34
UNRSGH4=35
UNRSGS=36
UNRSGE=37

; PROCESSOR STATUS WORD!3

:FOR PROCESSOR IDENTIFICATON MWORD

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

QUEUE SIZE WORD

:CTY %0 COMMAND WORD

;CTY #0 RESPONSE WORD

;CTY 81 COMMAND WORD

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

HISCELLQNEOUS RESPONSE WORD

sUNRSSIGNED WCRO]

s UNASSIGNED WORD?

:UNRSSIGNED WORD3

:UNASSIGNED WORDY

;UNRSSIGNED MORDS

; UNASSIGNED WORDE

EPT ACORESSES RS DEFINED IN BOOTS FOR USE IN THE

; SECONDRRY PROTOCOL

OTEFLG=444
DTEF11=450
DTECMD=4E]
DTEMTD=455
DTEMTI=486

;OPERATION COMPLETE FLAG

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

STATUS DEFINITONS

; IN PROGRESS OF FROCESSING QUEUE
:TO HIM INDIRECT IN PROGRESS




MAR 1375
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232S

MACYil1 27(857)

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

1-0CT-7S 08:30 PAGE SO
ERROR POINTER TRBLE

000040
000130

000012
173000

173000

! DEFINITIONS . . .

ROTOR?= 40 :GAVE RO TO R7 IN 40 70 Séb

HOS

MACYL1l 27(B57)

dTESAv= 130 ;SAVE FIRST 12 DTE REGISTERS DLYCNT TO 101107

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

: ESTRBLISH ROM ORIGIN
. =ROMORG

S€G 00s8

22-hAUG-7S 10:30 PAGE 2




005300
00sC02
DOSO0M
005036
005310

005316

035020
00s0e2

COSC24
00c026

005030
00S032

00SO34
035036
CCECH0
00S342
COSC44
00S046
00S0s0
Q0SCSe
005054

005056
£050e0
0050ee

I0S

MACY1l 27(657) 1-0CT-75 09:30 PAGE 5! SEG 00SS
ERROR POINTER TABLE

:BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(BS7) 22-AUG-75 10:30 PAGE 3
' ; EXTERNAL BUTTONS #1, #2, 3
: BUTTON &1 -- LOAD USING SWITCH REGISTER

010037 ;173000 010037 QUTONI MOV RO,ROTOR7+40  ;SAVE RO IN LOCATION 40

CGCO40 ;173002 GODDHC

013700 ;173004 013700 MOV SWR,RO ;GET SWITCH REGISTER

1775720 ;173006 177570

032700 ;173010 032700 BIT  BITO,RO ;1S LOW-ORDER BIT SET?

00000f ;173012 00G0D]

001027 ;173914 001097 BNE  BUTONX ;YES-- LOOK AT CONTENTS

000557 ;173016 000557 BR REGSAV :NO-- SAVE R1-R7 IN 42-56, GO TO ADDRESS IN RO (FROM SMR
: BUTTON #3 -- LOAD BOOT FROM RX1! FLOPPY DISK

005000 ;173020 0DS00C BUTON3: CLR RO ;SAY_LORD FROM FLOPPY, UNIT O

000404 173022 000404 BR BUTONX 1G0 TO COMMON CODE FOR 3 BUTTONS

! REGUIRED POWER-FAIL VECTOR
173000 ;173024 173000 .MORD  ROMORG, PR?
0C0340 173026 0CO340

; BUTTON #2 -- LOAD BOOT FROM RPO4 DISK

012700 ;173030 012700 BUTON2: MOV #8177,R0 +BIT 7 MEANS LOAD FROM RPOM
006200 ;173032 000200
: BR BUTONX FALL INTO COMMON CODE
: RO IS SAVED IN RS RS THE FQRAMETER WORD PASSED TO BOOT
: AND CONTRINS ONE OF THE FOLLOWING:
: BITG = I IF FROM SWITCH REGISTER
: BIT7=0 LOAD FROM RX11 FLOPPY DISK
: BIT 7 = | LORD FROM RPQY DITa
: BIT 15 = | INDEF INITE RETRY
* NOTE THAT IF BUTTON #4 IS FRESSED, RS WILL CONTRIN BIT 0 = O, BIT 1§ =
010005 ;173034 010005 BUTONX: MOV RO, RS : SAVE PRRAMETER FOR BOOT
106300 ;173036 106300 ASLB RO LEFT-ALIGN SPEEC FIELD IN LOW BYTE
122700 173040 122700 CMPB  #16¥BITY,RO + TS SPEED 16 OR 177
000340 ;173042 0OG340
101404 : 173044 101404 BLOS  10$ s YES-- UNIT FIELD IS UNIT & TO BOOT FROM
122700 ;173046 122700 CMPE  #3¥BITY,RO IS SPEED O, I, OR 2
0000&0 ;173050 GOO0RO
101001 +173052 101001 BH1 108 ; YES-- UNIT IS UNIT TO USE
035600 ;173054 005000 CLR RO ‘NO-- USE UNIT #0
000300 ;173056 000300 {0%:  SWAB RO GET UNIT # IN LOW BYTE
042700 173060 042200 BIC £¢C?,R0 :TRIM 70 3 BITS 2, I, ©

177770 ;173062 177770




JOS

MAR 1975 MACY11 27(B57) 1-0CT-7S 09:30 PRGE S2 SEG 0060
0Z3MDF .P11 ERROR POINTER TRBLE

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 FRQM?

240l 005066 100SS0 ;173066 100550 BMI RFBOQY ;BIT 72 = 1 -- BOOT FROM RPO4 DISK

a40z2 ; BR RX500T tBIT 7 = 0 -- BOOT FROM RX11 FLOPPY DISK




MRR 1975
D<BMCF.PILL

2403

MACY11 27(857)

ERROR POINTER TRBLE
;BMB73F - KL10O (PDP-11) 256 MORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(857)

RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES

: RX11 REGISTER DEFINITIONS

IR TR LRE TR FICYR TR TN TR FRESFR-TN ¥

177170

000CC0o
100000
000200
000040
000020
000016
000000
000002
000004
000006
000016
000G01
000302

000001
030031

000073
000001

éXEPﬂ:
RXCS=

RXDB=

KOS5

1-0CT-75 09:30 PARGE S3

177170 EXTERNAL PAGE ADDR OF FLOFPY
0 -OFFSET FOR CSR
RXERR= BIT15 : ERROR
RXTREQ= BIT7 : TRANSFER REQUEST
RXDONE = BITS ' TRANSFER DONE
RXUNIT= BITY ‘UNIT NUMBER 1
RXF UNC= BITB'BITE'BITI s 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 +MULTI-PURPOSE DATR BUFFER REGISTER

; PARAMETERS

AXBTRK=
RXBSCT=

AXDTRK=

l.
l.

S9.

RXDSCT= |

WS WO WS W W WE WS VY W WEWE WS We TS WP

REGISTER USQGE

BOOTSTRRP FROM TRACK |
; SECTOR 1 (LOGICAL BLOCK Q)

;DUHP T0 TRACK 59
s SECTOR 1

NOTE THAT THE BOOTSTRAP IS un:rren xn LOGICAL BLOCK 0
WHICH 1S TRACK |, SECTORS | g, 7.
STARTING MITH rnhcx 59 ssc?on "IN EVERY SECTOR (PHYSICAL
SECTORS, NOT INTERLEAVED OR sxsuto

THE DUMP IS WRITTEN

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

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

DATA ADDRESS (TO READ OR WRITE)

PARAMETER WORD SAVED FROM INITIALIZATION
RETRY COUNTER

22-AUG-75

SEQ 0061

10:30 PRGE 4




MAR 1975

0ZBMDF
2449

2461

P11l

005070
005272
J0Sa74
005076
035100
005102
0OS104
COc106

MACYL1 27(E57)

ERROR POINTER TARBLE

012703
000401
005700
001402
012700
000C20
052700
000007

; 173070

+173070 012703
;173072 005401
: 173074 065700
1173076 001492
: 173100 012700
1173102 000020
:173104 052700
:173106 000007

1-0CT-7S 09:30 PAGE 5S4

" LOS

! HERE TO BOOT FROM RX1] FLOPPY DISK-- UNIT & IN RO

RXBOOT:

108:

7ST
BEQ
MOV
BIS

BR

$(RXBTRK#8IT8> ! (RXBSCT#BITD) ,R3

RO ;IS _THIS UNIT # 07

10§ : YES-- USE O

#RXUNIT,RC ;NO-- USE UNIT & |
#RXREAD+RXGO, RO ;SET READ FUNCTION IN RO
RXSTRT ;FALL INTO START-UP

SEG 00e2




MAR 1975 MACY1l 27(657) 1-0CT-7S 09:30 PAGE S5 SEG 0063
DZBMOF . P11 ERROR POINTER TABLE

s:gg :BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-AUG-7S 10:30 PAGE 4

2464 ’ :

s:gg ' HERE TO START RX11 ON A TRANSFER, EITHER DUMP OR BOOT

b [

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

2468 00S1l2 000012 ;1731ie 0000l1e2

2469 005114 012701 173114 012701 MOV BRXEPA+RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX!l

2470 005116 177170 ;173116 177170

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

S:;a : HERE ON ERROR TO RETRY

2475 005120 005705 ;173120 005705 RXRTRY: IST RS - INDEF INITE RETRY?

2476 005122 100402 173122 100402 BM1 108 'YES-- TRY FAITHFULLY

2477 005124 005336 ;173184 005306 DEC Sp :NO-- DECREMENT RETRY COUNT

S:;g GOE12e 002475 ;173186 002475 BLY RXEHLT *GIVE UP IF RUN OUT

2480 00S130 000005 ;173130 00000S los: RESET ;CLEAR THE WORLD

2481 005132 00S004 173132 005004 CLR RY ;ALMAYS START TRANSFER AT LOCATION ZERO

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

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

2484 005140 00004C ;173140 000040

2485 DOSI42 001775 ;173142 001775 BEQ 208 :NOT YET-- WAIT

248t 005144 005700 173144 005700 TST RO : THIS WRITE?

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

Sagg ; BR RXPERF :NG-- JUST 0O FIRST RERD

5339 : HERE TO PERFORM READ OR WRITE, AS SPECIFIED IN RO

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

2493 005152 105711 173162 106711 10%: ~ 1STB  (RD) : RERDY?

2494 0051849 100376 173154 100376 BPL 108 :NO-- WA

2495 005156 110261 31731586 110261 MOVB  R2,RXDB(RI) iSET SECTOR '

2495 005160 000002 ;173160 000002

2497 Q05162 105711 ;173162 10571] 208:  7STB  (R1) ;READY FOR TRACK?

2498 00S1e4 100376 ;173164 100376 BPL 20$ :NO-- WAIT

2499 005166 000302 ;173166 000302 SWAB  Re *YES-- GET TRACK #

2500 005170 110261 ;173170 110261 MOVB  R2,RXDB(RI) :SET IT

£501 005172 000002 ;173172 000002

2602 005174 000302 ;173174 000362 SKAB  R2 -RESTORE HIGH TRACK, LOW SECTOR

2503 005176 032711 ;173176 032711 308:  BIT sRXERR! RXDONE, (R]) :DONE OR ERROR?

2504 005200 100040 ;173200 100040

2605 00S202 001775 173202 001775 BEQ 308 ;NO-- WAIT

2506 005204 100745 173204 1090745 BMI RXRTRY *YES-- ERROR IN FUNCTION




MRR 1975
0ZBMDF.P1I

2507
2508
2509
2510
esil
asle
2513
csiy
colS
2slb
2517

005236
005el10

005212
005214

005216
00220
00Seee

035224
005226

005230
005232
00Sa34
005236
00Sc40

00Se4e
005244
00S246
005250
005ese

00Sz2S4
005256
00c2e0
005ek2
00SceH
005266
0Cse70
0cee7e
00274
005276

MRCY11 27(657)
ERROR POINTER TRBLE

00S700
1g0421

012711
000003

132711
000240
000402

173000
000340

001772
100003
l1bled
000002
0320766

122222
022704
001000
101337
0Csog7

005202
122702
600032
103003
105002
062702
000401
C22704
160000
101516

; 173206
;173210

;173212
;173214

;173216
: 173220
1173222

; 173224
+ 173226

; 173230
: 173232
$ 173234
$173236
$ 173240

'173248

: 173242
; 173244
: 173246
;173250
1173262

'173254

: 173254
+ 173256
: 173260
:173262
; 173264
: 173266
:173270
1173272
$173274
;173276

NOS

1-0CT-75 09:30 PAGE S5&

005700
10042!

012711
000003

132711
000240
000402

173000
000340

001772
100003
11614
000002
000766

173242
122222
022704
001000
101337
005007

101516

; DISK TRANSFER COMPLETE WITH NO ERRORS

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

; BR RXEMSL
: READ COMPLETED-- EMPTY SILO TO MEMORY
RXEMSL: MOV SRXEMPT+RXGO, (R1) ;START EMPTY

iOS: BITB $RXTREQ!RXDONE, (R1) ;READY FOR WORD, OR TRANSFER DONE?
BR 208 ; BRANCH AROUND VECTOR

REQUIRED POWER-FRIL VECTOR
.HORD  ROMORG, PR7

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

B8PL RXRDON :DONE-- GET ANOTHER SECTOR
MOVB  RXDB(RI),(R4)+ :NOT DONE-- GET A BYTE FROM SILO TO MEMORY
BR 108 -MAIT FOR NEXT BYTE

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

RXRDON:

$$3-=.
CMPE  (R2)+,(R2)+
CMP 256, ¥2, R4 :HAVE WE REARD ENOUGH?
BHI RXPERF sNO-- READ SOME MORE

CLRFC: CLR PC 'YES-- GO TO LOCATION ZERO
. WRITE COMPLETED-- SEE IF DONE DUMPING

RXWDON:
$33=.
INC R2
CMPB  #26.,R2 :THIS LRST SECTOR ON TRACK?
BSIS 108 :NO-- KEEP ON GOING
CLRB  R2 *YES-- CLERR SECTOR ADDRESS

ADD #8178!BITO,R2  :BUMP TO NEXT TRACK, SECTOR !
108: CHP $1024.%28.%#2,R4 ;RRE WE DONE WITH 28 K?

BLOS HRLTO ; YES-- GO HALT WITH RO= § IN DISPLAY
; BR RXFLSL ;NO-- FILL SILO WITH NEXT SECTOR

SEQ 0064
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nZBMOF . P ERROR POINTER TRBLE

2559 ;

£562 ; WRITE ANOTHER BLOCK-- FILL SILO

2652 005300 012711 ;173300 012711 AXFLSL: MOV 8RXF ILL+RXGO, (R1) ;SET TO FILL SILO

5223 008302 000001 173302 000001

25E5 005304 132711 ;17:3%4 132711 108:  BITE  SRXTREQ!RXDONE, (R)) :RERDY FOR ANOTHER BYTE?

2€E6 005306 000240 ;173306 200240

2567 035310 001775 173310 001775 BEG 108 :NO-- MAIT SOME MORE

268 005312 (003!6 1173312 100316 8oL RXPERF :DONE-- GO PERFORM WRITE

2S69 Q00S314 liedel 173314 1leg4s! MOVB  (R4)+,RXDB(R1) ;YES-- STORE ANOTHER BYTE IN SILO

2570 00631e (00C0%2 :173316 000Q02

‘é’?»é 8 009771 17332C 000771 BR 108 :WAIT UNTIL RERDY FOR ANOTHER

55;3 MERE ON ERROR RFTER RETRYING -- DISPLRY ERROR REGISTER AND HALT

2575 008322 012711 ;173322 0127!f AXEHLT: MOV sRXRERR+RXGO, (R1) ;D0 A RERD ERROR REGISTER FUNCTION

2576 008334 Q00017 ;173324 000017

2577 098326 032711 17332 032711 108:  BIT SRXDONE, (R1)  ;MAIT UNTIL ERROR ASSEMBLED

2678 005330 00AC40 ;173330 DOCONO

2679 00833 001775 ;173332 001775 BEQ 108 : .

ZERC 00E3IM 016100 173334 DI61G0 MOV RXDB(R1),RQ :GET ERROP REGISTER

2581 no:s'g' 000002 ;173336 2

2582 ODCE3%0 GC0476 ;173340 000476 BR HALTED HALT AND DISPLAY ERRORS

a*srau3 :

s% : START -11 HERE TO DO A DUMP TO RX1l FLOPPY DISK

2587 ! NOTE THAT RO-R? WAVE ALREADY BEEN SAVED IN 40-56

o : MHEN BUTTON 8! MRS PLSHED

2589 .

2590 - 173342 RXTUMP;

ecq] 0CE342 C12703 ;173342 012703 MOV SCRXDTRK®BITE> ! (RXDSCT#BITO>  R3

gg ACS3¥4 C3SH40L ;173344 035401

2€94 00S34& 012700 ;173346 012700 MOV 8BIT1S!RXMRI T+RXGO, RO ;DO A MRITE

259c 00E3cC 100005 173350 100005

2596 038352 0QS005 ;173352 0OS00S CLR RS :CLEAR INDEFINITE RETRY BIT

2697 006354 QJS0eSS - 1733S4 0006SE BR RXSTRT :START DUMP GOING
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MAR 1975 MACY11l 27(657) 1-0CT-75 09:30 PAGE 58 SEG 00&E
DZBMDF.PL1 ERROR POINTER TRBLE
gg :BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY!l 27(6S7) 22-ALG-7S 10:30 PAGE S
538? . REGISTER SAVE ROUTINE
2602 : REGSAV IS CALLEC TO SAVE THE GENERAL REGISTERS RO-R7
5283 : IN MEMORY AT 40-5& (LOCATION ROTOR?).
2605 . CALLING SEGUENCE:
2696 . MOV RO.ROTOR7+0
2697 ; MOV sRET RO
25708 ; BR REGSAV
S&?ﬁ : RET: <(RETURN HERE>
2611 . ALL REGISTERS RESTORED
S8 ;
2614 005356 010037 ;1733Sh DI0037 REGSAV: MOV RO,ROTOR?+16  :SAVE RC RS PC IN Sb
2615 [0S350 0000Se 173360 000ASE
2816 008362 012700 ;173362 012700 MOV sROTOR7+16,R0 ;RO NOW POINTS TO 56
2617 00534 0000SE 173364 00GOSH
2618 D0S3kE 010680 ;173366 010640 MOV SP, -(RD) :SAVE SP IN S4
2619 005370 010540 ;173370 810SM0 MOV RS, -(RQ) :SAVE RS IN G2
2620 DOB372 010440 173372 010440 MOV R4’ -(RD) :SAVE R4 IN S0
2621 00S374 010340 ;173374 010340 MOV R3.-(RJ) :SAVE R3 IN 46
2622 008376 010240 173376 010240 MOV R2.-(RQ) SAVE R2 IN 44
2623 00500 010140 ;173400 GI0IN0 MOV RI'-(RD) ‘SAVE RL IN 42
2624 00S402 014000 173402 014030 -(R0),RD ‘RESTORE RO FROM 40
2525 DOSH4OM 000177 ;173404 000177 MNP JROTOR7+1¢ G0 TO SAVED PC
50E406 004446 ;173406 DO4Y4E
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1-0CT-7S 09:30 PAGE S8
ERROR POINTER TABLE

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

176700
000020
040000
020300
004000

030200
800076

000000
000343
000000
0006?1
000010

[
’
[

RPOY DISK BOOTSTRAP AND DUMP ROUTINES

: RPOY REGISTER DEFINITIONS

RPEPA= 176700 ;EXTERNAL PAGE ADDRESS OF RPOM REGISTERS
RPCS1= 0 - OFFSET FOR CSR 8.
RPTRE= BIT1Y - TRANFER ERRROR
RPMCPE= BIT13 :MASSBUS CONTROL PARITY ERROR
RPDVAR= BITI! :DRIVE AVAILABLE (70 -11)
RPROY= BIT? :FUNCTION COMPLETE
RPFUNC= BITS'BITH'BIT3'BIT2'BIT1 : FUNCTION:
PPRST= 20 . READ-IN'PRESET
RPHRIT- 60 : WRITE DATA
RPRERD= 70 : READ DATA
RPGO= BITO : GO
RPMC= @ :WORD COUNT REGISTER
RPCA= 6 :TRACK (RIGH BYTE) SECTOR (LOW BYTE)
RPCS2= 10 :CONTROL AND STATUS REGISTER s2
RPUNIT= ézra'exrx BITD :UNIT #
RPDS= 12 vs STATUS Rctls*
RPATA= ez rrswwxon ACTIVE
RPERR= BIT RIVE ERROR
RPDC= 34 ossxnso chINDEh
. PARAMETERS
RPBCYL= 0. aoor FROM CYLINDER O
RPETRK= 0. PACK O
RPBSCT= 0. secron 0
BPDCYL= 409. :DUMP TO CYLINDER 409
RPLTRK= 13. : TRACK 13
RPDSCT= 8. : SECTOR 8

IR TR TR I Y TR TR IR N YR YR ¥

REGISTER USQGE
RO -

FUNCTION COOE (HIGH BYTE) UNIT & (LOW BYTE)
BIT 1S SET IF WRITE

Rl -- ADDORESS OF RPCS!

R2 -- CYLINDER &

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

R4 --  WORD COUNT

RE -- PARAMETER WORD SAVED FROM INITIALIZATION
SP --  RETRY COUNTER

SEG OCe7

22-AUG-7S 10:30 PAGE b




MAR 1875
DZBMDF .PLL
2676
2677
2678
2679
2680 005410
681 00841]2
682 ZJS4!M
2683 205416

EOb

MACY1l 27¢(&57) 1-0CT-75 08:30 PAGE &0
ERROR POINTER TRBLE

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

) ;173«10 RPBOOT:
00S00E 173410 005002 CLR  Re
005303 ;173412 005093 CLR  R3
052720 ;173414 052700 BIS $<RPRERD+RPGO>¥B1T8,R0 ;SET READ HIGH BYTE, UNIT # LOW BYTE
C3443C ;173416 034400

SEG 00e8
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MAR 1975 MACY1] 27(857) 1-0CT-75 09:30 PAGE 6! SEG 00e9
DZBMDF.P11 ERROR POINTER TABLE

Sggg :BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(857) 22-AUG-75 10:30 PRGE &

223 00S420 012704 1173420 012704 MOV 8-256. ,RY :READ 256 WORDS TO E0OT

2 00S42Z 177400 ;1734ze 177400

2688 . BR RPSTRT :START BOOT GOING

ggé? : START RPO4 GOING ON EITHER DUMP OR BOOT

2682 Qo544 012706 42y 012706 RPSTRT: MOV SRETRY, SP -RETRY RETRY TIMES

2643 00S- - 000012 1 26 00001

2694 005430 01270f ;173430 012701 MOV sRPEPR+RPCS{.R1 :RDDRESS RPCS1 IN RI

2695 00S432 176870C 173432 176700

gggg ; BR RPRTRY :FALL THROUGH RETRY CODE

gggg : HERE ON ERROR TO RETRY

2702 005434 005705 ;173434 005705 RPRTRY: TST RS : INFINITE RETRY?

2701 00543e {00402 17343t .00402 BMI 108 :YES-- TRY AGRIN

2702 005440 0OS306 ;173440 005306 DEC SP RETRY COUNT eanusrso'

3703 005442 002837 173442 002437 BLT RPEHLT YES-- GIVE U

z?E AS 00S444 000005 ;173444 0000cs os: RESET . zapM!

270t 005446 110061 ;173446 110061 MOVE  RC,RPCS2(R1)  ;SELECT PROPER UNIT

2707 005450 000010 173450 0000I0

2708 005452 (32711 173452 032711 BIT RPOVA, (R1) + 1S DRIVE AVAILABLE 10 US?

2709 0CS4S4 004000 173484 004000

2710 005456 001766 123486 001766 BEQ RPRTRY -NO-- TRY AGAIN

2711 005460 012711 173460 012711 MOV 8RPPRST+RPGO, (R1) ;00 ’READ-IN PRESET® FUNCTION

2712 DIB462 0OGC2l ;173460 000C2!

2713 OCS464 010261 ;17344 010261 MOV R2,RPDC(R]) :SELECT PROPER CYLINDER

2714 008466 00003 173466 0000M

2715 DO5470 01036: 173470 010361 MOV R3,RPDA(R]) : AND TRACK AND SECTOR

2716 00S472 000006 173472 000OCH

2717 005474 01046! ,.73«74 010461 MOV R4, RPHC(R1) :SET UP MORD COUNT TO PROPER VALUE

2718 (00S476 000002 ;173476 0000C2

z719 ; :NOTE THAT 1T IS NOT NECCESARY TO SET UP BUS

2720 RODRESS, SINCE IT IS O AFTER RERD-IN PRESET

2721 005500 000300 ;173500 00Q3CO B RO :GET FUNCTION COCE IN LOW BYTE

2722 005302 110011 173502 110011 MOVE RO, (RI) START FUNCTION GOING

g;sg 00SE04 (000300 ;173504 000300 SWAB RO *RESTORE RO

5 .

2725 00S536 105711 ;173506 106711 208:  TSTB  (Rl) :READY?

2726 00ESI0 100376 ;173510 100376 BFL 208 NO-- WAIT UNTIL IT IS

2727 008512 (32711 ;173812 03271l BIT mwmmmmmmmmmmmw

2728 00S5i§ 060000 173514 066000

2729 00E51e 001346 ;17316 001346 BNE RPRTRY YES-- ERROR-- TRY AGAIN

£73C 0OEE20 (03276! ;173520 032761 BIT SRPATA!RPERR, RPOS(RD) :ATTN OR QTHER ERROR?

2731 0CS522 140000 ;173562 140000

2732 0OSt34 (000012 173534 (000012

2733 00SS2e OC1¥2 ;173526 001342 BNE RPRTRY . YES-- ERROR-- TRY AGAIN

2734 00SE30 005700 173230 005700 15T RO RERD FUNCTION?

0735 006832 100247 ;173832 100247 BPL CLRPC s YES-- BOOT-- GO _TO LOCARTION O
273t ; BR HALTO :NO-- DUMP-- HALT WITH RC= O IN DISPLAY




GOb

MAR 1975 MACYIl 27(B6S7) 1-0CT-75 09:30 PAGE &2 SEQ 0070
0ZBMOF .PLI ERROR POINTER TRBLE

5738 ! WERE TO HALT AFTER A DUMP-- DISPLAY RO= O IF NO ERRORS

SP40 00SS34 00S000 ;173534 00SO0C HALTO: CLR RO ;DISPLAY RO= 0 TO INDICATE MO ERRORS
5743 005536 000000 ;173536 000000 GALTED: WALT  ;DIE

g4 C0SEW0 00077e 173540 000778 | BR HALTED .STAY DEAD

5745 | HERE ON ERROR FROM RPOY AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO

2747 00Ss4e 0]e]00 1?3542 016100 RPEHLT: MOV RPDS(R1),RO ;DISPLAY DRIVE STATUS
2748 00SSy4 000012 ;173544 000012

5;;3 00SS46 000773 1735% 090773 BR HAL TED :R.1.P.
2751 :

2752 : START -11 HERE TO DUMP TO RPO4 DISK

5753 : NOTE THAT RO-R? HAVE ALREADY BEEN SAVED IN 40-56

g;gg * BY PRESSING BUTTON #l.

2757 - 173550 RPDUMP

2758 005850 012702 173588 0127C2 MOV sRFOCYL, R2

2759 0OESS2 000631 ;17352 000e3!

2760 00SES4 (12703 173884 012703 MOV #<RPDTRK#BIT8> ! (RPDSCT#BITD> ,R3

2761 005556 006410 173556 006410

2762 00S56C 012700 173560 012700 MOV $B8IT15¢ (CRPURIT+RPGO>#B1 78> R0 ;00 A MRITE, UNIT 8 O
273 005562 130400 :1735e2 130430

2764 DOS564 012704 ;173864 012704 MOV $-<1024.%28.)> R4 ;SET TO DUMP 28 K

2765 005566 1!6C00 :173S6e 1106000

276€ 00SE77 (Q0S00S ;173€70 005305 CLR RS -CLEAR INDEFINITE RETRY BIT

2767 005872 000714 ;173572 000714 BR RPSTRT :START DUMP GOING
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MAR 1975 MACY!1 27(657) 1-0CT-75 09:30 PAGE &3 SEG 007!
DZBMOF . P11 ERROR POINTER TRBLE
gg :BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)  MACY1] 27(BS7) 22-AUG-75 10:30 PAGE 7
g;;? ' ; INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE20
g;;; ! DTE20 DEFINITIONS
2774 : NOTE THAT ALL DTE20 REGISTER DEFINITIONS AND BIT DEFINITIONS
S;;g : ARE IN SDEF IN SYSMAC.SML
2777 o oooo40  BTESIZ= 4O ;EACH DTE OCCUPIES 20 MORDS IN EXTERNAL PAGE
577;3 : 000004 DTEMAX= Y ‘MAX OF 4 DTE'S ON A POP-11
2780 :
§;§§ : BUTTON #4 ~-- INITIATED BY '-10 RELOAD -11’ BIT
: L]
2783 00SS74 010037 ;173574 010037 BUTONY: MOV RO,ROTOR7+0 :SAVE RO IN 40
2784 005576 000040 173576 000040
c785 0OCSE00 012700 173600 012700 MOV 108, R0 :SET RETURN ADDRESS IN RO
2786 005602 173606 173602 i73606
g;gg 005604 000664 ;173604 DOOEEY BR REGSAV :SAVE R1-R7
S;gg : REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON
2741 : THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
2792 ¢ RINGING AND HAVE THE VALUE 1365 (OCTAL) IN IT'S
5;33 : 10 -10 BYTE COUNT TO10BC.
s;gg : NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20'S.
2797 (00SED6 00S00S ;173606 00S00S 10S:  CLR RS : ADDRESS LOCQTION ZERO
2798 005610 012500 ;173610 012500 MOV (RS)+,R0 tGAVE 0 IN R
2799 005612 312501 ;173el2 012501 MOV (RG)+ RI 1 SAVE 2 IN RI
2800 00Selq 011802 ;173614 011502 MOV (RS),RP :SaVE 4 IN R2
2801 005616 012725 :1736ik 012725 MOV 8213 (R5)+ :SET NXM TRAP RDDRESS IN 4
2802 005620 17334 173620 173634
2803 005622 011503 ;173622 011503 MOV (RS),R3 :SAVE & IN R3
2804 00SBeY 012715 173634 012715 MOV 8PR?7 (RS) +SET pnxonrrv FOR NXM TRAP
Sggss 005626 000340 173626 000340
2807 : LOOP THROUGH ALL DTE’S
2808 :

2809 005630 012704 ;173630 012704 20S: MOV $OLYCHT-DTESIZ,RY ;POINT TO DTE # -1°'S DELAY COUNT REGISTER

2810 008632 174340 ;173632 174340
eBll ; (WILL BUMP TO & 0)
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c8le ;

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

5815 005634 012706 ;173634 012706 dig:  mov #4,SP :GET SP TO 4, STACK 1S LOCATIONS 2 AND O

gg;; 005636 000004 ;173636 0OGO0M

5818 DOSE40 062704 ;173640 062704 22%:  ADD $DTESIZ,RY :BUMP TO NEXT DTE’S EXTERNAL PRGE ADDPESS

2819 00SE42 COCO40 173642 NOCQHO

2820 005644 105704 173644 105704 TSTB  RY +15 THIS THE END or THE OTE’S?

2821 C . NOTE THAT THE LAST DTE IS AT 7745

28c2 : AND THAT NOW R4z 774600 IF END

2823 0O0Se46 10077C ;173646 100770 BMI é 0% :YES-- START ALL OVER, UNTIL f DTE

2824 SAYS HE PUSHED THE BUTTON

2805 005650 032764 173650 03278M BIT iro1xoe STAT-DLYCNT(R4) ;DOORBELL RINGING?

c82t 005652 004000 :173652 004020
2827 00SES4 000534 ;173654 000034
2828 00SeSe 001770 17365k 001770 BEQ 228 NO-- TRY NEXT DTE

2829 00SS60 026417 ;173660 D2B417 CMP 10108C- DLYCNT(R%’ (PC) ;D0ES THIS ONE HAVE 136S
2830 00Sebe 00OO14 ;173662 000014

c83! ; INIT’S TO -10 BYTE COUNT?

2832 0CSBBY 001365 ,173654 001365 BNE 2es ;NO-~ TRY ANOTHER DTE
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MAR 1975 MACY1]l 27(B57) 1-0CT-7S 09:30 PRGE &5 SEG 0073
DZBMDF.P1! ERROR POINTER TABLE

gggg :BMB?3F - KL10D (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-AUG-7S 10:3C PRGE 7

gggg ' . WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON

gggg : ADDRESS OF DLYCNT REGISTER IS IN RY

284G 005666 010315 ;123686 010315 MOV R3, (RS) :RESTORE LOCATION &

o841 00S670 010245 ;173€70 010245 MOV R2.-(R5) Y

2842 05672 010145 173672 010145 MOV RL.-(RS) P P

gg:g 005674 010045 173674 010045 MOV RO, -(RS) : 0

2845 : SAVE FIRST 12 DTE REGISTERS DLYCNT TO T011DT

533? ¢ “IN LOCATIONS 130-156

cB48 075676 D0i2700 ;173676 012700 MOV $DTESAV, RO :POINT TQ SAVE AREA

2849 (05700 000130 ;173700 006130

2850 005702 0l2420 :173702 0i2420 298: MOV (R4)+ (RO)+ -SPVE A REGISTER

2851 005704 022700 173704 022700 CMP #8701 10T-C YCNT+DYESAV, RO ; FINISHED?

2852 006706 000iS6 ;173706 000156

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

2855 . R4z TO11DT+2

2856 ;

2857 : GET Rl= STATUS REGISTER

Sggg : R4y= DIAG2 REGISTER

2860 . DO 'DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT

286 : "LOACED FLRG

2862

2863 :173712 §38-=.

2864 00S712 0OS724 ;173712 005724 57 (RY)+

2865 (005714 010401 173714 010401 MOV RY. Rl : S0 DOES R|

2866 005716 012700 ;173716 012700 MOV mk%rm :SETUP RO FOR 'DIRGNOSTIC RESET’

2867 005720 000100 173720 036100

2868 005722 010021 17372z 010021 MOV RO, (R1)+ :R1 POINTS TQ STATUS REGISTER
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DZBMDF .P11

2869

S724
005726
30

005732

005734
005736
005740
005742

005744
00746
005750
0as7s2
005754

005756

MACYL1 27(BS7)
ERROR POINTER TRBLE

005061
177744
00S061
177764

032711
004200
00177S
01001M

005061
177766
012761
107400
177762

032711
204000
001775

i
010014
012705
100000

00s007

; 173724
1?3725
1173730
173732

+ 173744
l7379o
173750
173752
: 173754

; 173756
;173760
: 173762
; 173764
; 173766
: 173770

,173772

KOb

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

00S061
177744

005061
177764

032711
004000
001775
010014

005061
177766
012761
107400
177762

032711
004000
001775

010014
012705
100000

00S007

: REGISTEES:

Rl --
R4 --

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

T

we W WP WL We S ae

308:

408

HE -10

DRESET (DIAGNOSTIC RESET FUNCTION)
STAT (STATUS REGISTER)
DIAG2 (DIRGNOSTIC REGISTER #2, WHERE DRESET IS)

W
THE TO -iC ADDRESS. MWHEN FINISHED, THE -10 WILL RING OUR DOORBELL.

CLR
CLR

BIT

BEQ
MOV

DLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELAY (ZERO)
TO10ARD-STAT(RL) ;S:+™7 OUMPING -11 MEMORY 70 -10

TRARTING AT LOCATION O
&T 1108, (R1) ; 1S DOORBELL RINGING (TRANSFER COMPLETE)?

308 ;NO-- WAIT FOR DOORBELL
RO, (RY) :YES-- CLEAR DOORBELL AND ERROR FLAGS

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

INTO -11 MEMORY STARTING AT LOCATION 0. MHEN FINISHED
THE -10 MILL RING OUR DOORBELL, AND WE WILL START EXECUTION
OF THE LORDEC CODE AT LOCRTION'D.

CLR
MoV

BIT
BEQ

MOV
MOV

CLR

TO11ARD-STAT(R1) ;START INPUT TO LOCATION O
$IFLOP!<(-25b.>87777>,TO11BC-STRT(R!) ;256 WORDS, INTERRUPT

. =10 WHEN DONE
8701108, (R1)  ;DOORBELL RINGING (LOAD FINISHED)?
40$ :NO-- WAIT UNTIL DONE
RO, (RY) ' CLEARR DOORBELL RINGING
881715, RS 'SET RS: BITIS= 1, BITO= 0
. TO SAY BUTTON #4 PRESSED
pc :GO TO LOADED CODE, STARTING AT

: "LOCATION G

SEG 0074
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DZBMOF

2908
2303

Pl

005774

gJs77%
005776

006000
006256
006260
006656
006E60
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

0oQ127
000001
000177
000001
000177
000001

.
’
L]
.
’

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

;BMB73F - KLIC (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY!l 27(857) 22-RUG-7S 10:30 PAGE 8
FILL TO END OF ROM '

.PRINT
.BYTE
.BYTE

.BYTE
.BYTE

.END

.BLKH
.BLKN
- BLKM
-BLKW
.BLKW
.BLKW

— E— e

SEG 0075

LOB

61000)-(.-ROMORG) ;FREE BYTES AT 1000
0
0
0

ie?
27.

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

2931 5 FETETTE 036036 00006 069638 90 36 6 0036 6 06 36 00690 6.0 3036 0636 0. 0036 3030 60036 3600 30 0 000 30 606 00 30 3 30 0

2932 . INITIALIZATION AND START UP OF PROGRRM.

Sgga !lllilll!ili!llili!lillliii!li!l!l*!ii*!lill!iil!!il!l!!lli

4

2935 007260 RESTRT:

2936 007260 012706 001100 MOV #3CMTAG,RE +FIRST LOCATION TO BE CLEARED

2937 007264 005026 CLR (Rb)+ CLERR MEMORY LOCATION

2938 007266 022706 001136 CMP #8TKS,R6 DO £?

2939 007272 001374 BNE 5 LOOP BACK IF NO

2940 007274 012706 001100 MOV $STAC SETUP THE STACK POINTER

2941 007300 O0lg737 015524 000020 MOV tSSCOPE a8I0TVEC IOT VECTOR FOR SCOFE ROUTINE

2942 007306 012737 000340 0000ce MOV 340, astOTVEC+2 LEVEL

2943 007314 012737 {15620 000030 MOV $SERROR . 98EMTVEC EMT VECTOR FOR ERROR ROUTINE

2944 007322 012737 000340 000032 MOV £340, JSEMTVEC+2 LEVEL

¢S (007330 012737 016150 000034 MOV $STRAP, Q8 TRAPVEC TRQP VECTOR FOR TRAP CALLS

2946 007336 012737 000340 000036 MOV uaqn S4TRAPVEC+2 LEVEL

o7 007344 012767 007344 171534 MOV ${ PADR INITIALIZE THE LOOP ADCRESS FOR SCOPE

2948 007352 005067 001056 CLR xntrrc -INITIALYZE T0 ASK WHICH TYPE

2948 007356 (00S067 001042 CLR TABLE I ITIALIZE TO ASK WHICH TYPE

2950 007362 012706 001!00 START: MOV #STACK, SP SET THE STRCK POINTER

295! 007366 005067 171624 CLR LSTERR’ CLERR ERROR FLG REPORT

2952 007372 005037 000000 CLR 840 SET FOR UNEXPECTED TRAP TO ADD O

2953 007376 012767 007362 005270 MOV 8$START, PRG.NO GET RERDY FOR PWR FRIL BEFORE FIRST TEST.

2554 007404 (12737 000006 000004 MOV 86 30’-& SET TIME OUT TRAP VECTOR

2955 00741¢ 005037 000006 CLR Jsb SET TIME OUT STATUS TQ O

2956 007416 005067 004546 CLR FLAGY CLERR TEST 4 INITIAL FLAG

2957 007422 005737 (00004e TS7 a4 nn I RUNNING UNDER ACT-117?

2958 027426 001002 BNE .+b BR [F *dE ARE¥ UNDER ACT-11M!

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

2960 007434 013746 000004 MOV a4, -(SP) snv TRAP POINTER

296! 007440 012737 010440 000004 MOV sNOROM, 3a4 PUT IN R NEN ONE

2962 007446 005737 173000 TST 31173000 TRY T0 READ THE ROM

2963 007452 000240 NOP HRIT FOR POSSIBLE TRAP

2964 O0OC7454 012637 000004 MoV (SP)+, g4 IF NO TRRP RESTORE POINTER

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

296t 00746 001034 BNE 64% CHECK NEXT MAP

2967 007470 013746 (000004 MOV o84, -(SP) SRVE LOC Y4

2968 007474 012737 007516 000004 MOV 1654, a4 SET FOR TIMEOQUT

2963 (007502 005737 173400 TS7 38173400 REnD FROM 173400

2970 007506 000240 NOP IF NO TIMEOUT, NOT YA

2971 007510 O0iee3? 000004 MOV (SP)+ S84 :RESTORE LOC 4’

€972 007514 00042} BR

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

2974 (007520 012637 000004 MOV (SP)+. w4 RESTORE LOC 4

2975 007524 012767 001400 000672 MOV $MAP. YA , TRBLE 1ST MAP ADDR

2976 (007532 012767 001776 000666 MOV $END. YR ALLEND LRST MAP ADDR

2977 007540 012767 173376 000670 MOV 3173378 LASTA LRST ROM ADDR

2978 007546 012767 000101 005230 MOV tDOOlUl VERSON SET ROM TYPE

2979 (007554 000167 001070 JMP PRGI STQRT TEST |

€980 007560 64S:

c981 (007560 026737 172214 173000 CMP MAP.YB,#8173000 ;DOES 15T WORD COMPARE?

2982 00756 001016 BNE £9% CHECK NEXT MAP

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

2984 007576 0127e7 002776 000&22 MOV $END. YB ALLEND LRST MRP ADDR
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3013

007604
007612
037620
007624
007624
007532
007634
007640
097646
007654
007656
007e62
007664
007666
00767¢
007674
007674
007702
007710
007716
007724

ot Qs Pt Puet Pt Pt P Pt P (e

MRCY1l 27(657)
ERROR POINTER TRBLE

012767
012767
000187

026737
001036
013746
012737
026737
001004
012637
000404
022e2k
012637
000415

012767
012767
01c767
012767
000167

026737
001016
012767
012767
012767
012767
C0G167?

026737
301016
012767
012767
012767
012767
000167

104400

012767
022702

173776
00010¢
001024
173150
000004
007664
173526

0C000u

000004

003000

174044
004000
004776
173776
003104
000654
175000

005000

000610
010540
000362

000354
Olle4e

000052
006260
006656
173376

000101

"NOB

1-0CT-75 09:30 PAGE &9

OCOE2Y
005164

173000

000204
1734C0

00052
000S16
000520
005080

173000

082456
000452
QCO4SY
00S014

173000

00Q4l2
000406
000413
004750

000316
000312
000314

£983:

7¢%:
77%:

78%:

748:

799:

B84%:

CONT:

cs:

bu4S:

MOV #173776,LASTA
MOV #000102, VERSON
JMP PRG!

chP MAP.YC,d%173000 ;
BNE 74

;LAST ROM ROOR
tSET ROM TYPE
:START TEST 1|

;00ES 1ST WORD COMPARE?
: CHECK NEXT MAP

MOV I -(SP) +GAVE LOC Y4
MOV 2768 3 +SET ron r nsour
CMP MAP. ?c+400 30173400 1S IT YC?
BNE 77% £ NOTYC

MOV (SP)+, sy RESTORE LOC Y

BR 783 'YES IT IS A YC

CMP (SP)+, (SP)+
MOV (SP)+, I
B8R 748

MOV #MAP. YC, TRBLE
MOV #END. YC, ALLEND
MOV ¥[73776,LASTA
MOV g280103 , VERSON

CMP MRP.YD,8#173CC0
793

MOV $MRP.YD, TABLE
MOV $END. YD, ALLEND
MOV 8173776, LASTA
MOV 8000104, VERSON
JHP PRG1

CMP gﬂ; YF,8#173000

MOV sMAP. YF, TABLE
MOV $END. YF ) ALLEND
MOV £173776, LASTA
MOV 8000106, VERSON

IMP  PRGI
TYPE  ,NMATCH
HALT

TST INITFG
BNE 3

CoM INITFG
TYPE |, BM873X
ROLIN

MOV (SP)+,R2
MOV (R2),R2

CMP 52, R2

BNE 643’

MOV $MAP. v  TABLE
MOV #END.Y. | ALLEND

MOV #173376)LASTA
CMP ¥101,R2

s ADJUST STACK
:RESTORE LOC 4
: CHECK NEXT MAP

; 1ST MAP ADCR
:LAST MAP ADDR
;LAST ROM_ACDR
:SET ROM_TYPE
:START TEST |1

;DOES 1ST WORD COMPARRE?
:CHECK NEXT MAP

: 1ST MAP ADDR

:LAST MAP ADDR

;LAST ROM_ADDR

:SET ROM TYPE

:START TEST 1

;DOES IST HORD COMPARE?
: CHECK NEXT

: 1ST _MAP QDDR

sLAST MAP ADDR

:LAST ROM_ADDR

:GET ROM TYPE

:START TEST I

;NOT BM873YR OR B OR C OR D

;IS THIS THE FIRST TIME START UP?
;BR_IF NOT FIRST TIME HERE.

'SET THE FLAG
: TYPE THE GUESTION.

PLRCE CHQRQCTER INTO R2.
RS ® HIT?

‘W

tBR_IF NO

;SET FOR START OF TABLE
;SET END_OF TRBLE

:GET LAST ROM ADDR

;WRS R RIT??

SEG 0077
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}-0CT-7S 03:30 PAGE 75
TRBLE

£Ss:

6ES:

678:

£98:

38:

X.X.:

cs:

4§:

cs:

3§

35:

TABLE :
ALLEND:

BO7

65%

$MAP. YA, TRBLE

#END. YA, ALLEND
8173376, LASTA

#102,Re

653 -

$MAP. YB, THBLE
sEND. YB QLLENU
£173776.LASTIA

3103 R2
E7S

sMAP ., YC, TRBLE
$END . YC, ALLEND
$173776,LASTA

8104,Re
689

sMAP. YD, TABLE
$END. YO, ALLEND
$173776,LASTA

$106,Re
69§
8MAP. YF, TRBLE

8END. YF, QLLEND
0173775 LASTA

Re, VERSON
EQQLE

BM.ERR
e
MSG3

(SP)+ R2
(R2) K3
ch &3

PRGI
862 ,R3
LY

FRGZ
8e3,R3
£3
PRG3
IEH.R3

3

PRGY
M. QM
RESTRT

swewy W

o8]
p 2 ]

-e we ws avwe &

STESRES

JF85E
O O
|
3

N
€OR START OF TABLE
ND _OF TRBLE
RST ROM AOCR
H
R

;MRS € HIT??

:BR_IF NO

:SET FOR START OF TABLE
:SET END_OF TABLE

:8ET LAST ROM ADOR

:WRS D HIT??

iBR_IF N0

:SET FOR START OF TABLE
:SET END OF TABLE

:8ET LAST ROM ADOR

HQS F HIT??
R_IF NO
SET FOR STRRT OF TABLE
:SET ENC_OF TRBLE
;SET LAST ROM ADDR

;STORE VERSION TYPE,

tHRS A MAP BEEN SELECTED?
:BR_IF OK..
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MaCY1l 27(857) 1-0CT-7S (09:30 PRGE 7! SEQ 0079
ERROR POINTER TRBLE
006660 EXTMAP: MAP.YX
007256 EXTEND: END.YX
000050 INITFG: O
000030 LASTA: O
104400 010450 NOROM: TYPE ,NOROMS ;TYPE CAN'T FIND Q RESPONSE
000002 ggLT > sNO LORDER INSTALL
00SCIS 0S1!24 050101 NOROMS: .ASCII <¢iS><12)/TRAP TO 4 ON 1ST RERD OF 173000/
815 Cyy4l2 02C123 LASCIZ <«15<12>/1S LOARDER INSTALLED?/
005315 040533 323516 MMRTCH: .RSCII <«1S»<i2>/CAN’'T ICENTIFY LOADER RS YAR,YB,YC,YD OR YF AFTER/
00SCliS (046503 02Clet LASCIZ <15 <12>/CMP WITH LOC 173000/
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MAR 1975 MACY1l 27(6S?) 1-0CT-75 09:30 PAGE 72 SEG 0080
OZBMOF.Pi1l ERROR POINTER TRBLE
3:01 : PROGRAM |
3102 : THE PURPOSE OF PROGPAM ! IS TQ READ THE ROM AND
3:103 VERIFY THAT THE DATA IS CORRECT. ALL RDODRESSES
3%82 ‘ARE READ, EXCECFT THE TRAP VECTOR, FIVE TIMES.
3106 s THE SECOND PART OF THIS TEST VERIFIES THAT TRYING
3107 : 70 WRIVE THE ROM RESUTS IN A TIME OUT TRAP.
3108 ALL ADDRESS ARE WRITTEN WITH A -
%i?g : AND ARE EXPECTED TO TRAP.
3111 010850 0i2767 010650 0Q4Ql6 PRGL: MOV 8FRGI,PRG.NO  ;SET FOR PR FRIL
3112 010656 Q12767 000SG0 170334 MOV 2500, 1COUNT D0 THIS TEST S0O(B) TIMES.
3113 010664 012737 014676 000CO4 PRG.1: MOV eNO. tRAP. ¥4  ;SET FOR UNEXPECTED TRAP.
3114 510672 012700 173200 MOV 173000, R0 GET BEGGINING RDORESS
3115 CI0E76 0io?e? 010722 170202 MOV 2%, SLPADR :IF SWI4=]; GOTO 2% WHEN SCOPE IS HIT
3116 010704 016704 177514 MOV TARLE, RY :SET START OF MAP
3117 010710 DlE?67 177522 000322 MOV LASTA LAST :8ET {AST ADDRESS
3118 0I671E 012703 000005 13: MOV £SR3 D0 EACH ADDRESS 5 TIMES.
3119 010722 022700 173024 3 CMP 8173024,R0 :DON'T DO THE VECTOR ADD.
3120 010726 (001001 BNE 208 BR IF NOT THE VECTOR RDD.
312! 0310730 022024 CMP (RQ)+, (R4)+ UPDATE TO NEXT RCDRESS
312 010732 Q22700 173224 208:  CMP $173224,R0 :DON’T DO THE TRRP VECTORS
3123 01073% Q01001 BNE 218 :NO THIS ISN'T A TRAF VECTOR.
3124 010740 G22024 CMP (RO)+, (RY)+ UPDATE THE POINTERS..
3126 Q10742 D0I0467 170156 218: MOV RY, SGODAT
316 010746 010067 170154 MOV RO, $8DCAT
3127 010752 011067 170250 MOV (RB), TEMPY :READ THE ADDRESS
gxee 010786 0i1467 170242 MOV (R4) TEMP3 :READ THE SOF TMARE ADDRESS
129 010762 026767 170236 170236 CNP TEMP3, TEMPY
3130 010770 001401 BEQ 228 :BR IF GOOD
3131 C19772 104001 ERROR | : INCORRECT COMPARISON.
3132 Cl0774 0132767 00M000 1eeSES 22§:  BIT $BIT1], SWR : QUICK PRSS. ?
3:33 011002 00Io02 BNE 238 :BR IF YES
3135 01i004 00S305 DEC R3 +HAS THAT ADD BEEN RERD S TIMES?
34332 011006 001345 BNE 2¢ ‘BR IF NOT § TIMES
3137 011010 026700 090224 23%: WP LAST,RO -WAS LAST ADDRESS CHECKED?
3138 0110i14 001403 BEQ 108 :BR IF YES
3133 OiiCle 000OQY SCOPE ;LOCK ON THIS ADDRESS IF SWlu=l
3140 011020 0Ez024 CMp (RO)+, (RY)+ :UPDATE THE POINTERS.
%idé 011022 000735 BR 18 :COMTINUE THE TEST.
3/43 011024 032767 000OCTI 166536 10%:  BIT 88170, SR -EXTENDED WORD TQ BE CHECKED?
3144 01.032 00! BEG 3 :BR IF NO CHECKING.
3145 01103 (022767 173776 000176 CHP 8173776,LAST  :IS ALL THE TEST DONE?
3146 011042 001407 BEQ 38 :BR IF YES.
3147 011084 012787 173776 (000166 MOV $173776,.AST  :SET LAST ADDRESS.
3148 Q11052 016704 177352 MOV EXTMAP, RY SET EXTENDED MAF.
349 011056 905720 187 (RQ)+ :POP POINTER
1St 011960 000?16 B8R 18 :G0 DO THE TEST.
m .
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MAR 1975 MACY1l 27(857) 1-0CT-7S 03:30 PAGE 73
DZBMDF.P: 1 ERROR POINTER TABLE
3151 :TEST THAT WRITTING ROM RESULTS IN A TIME OUT
gigg s TRAP.
3154 011082 0127¢7 Ol1106 1700i6 3S: MOV 85$ . SLPADR :IF SW14=] GOTO S8 WHEN SCOPE IS HIT
3155 011070 012200 173000 MOV 173000, RO :SET KO WITH BASE ADDRESS OF ROM
3186 011074 012737 0lll42 000004 MOV sss auq :SET FOR TIME OUT TRAP
3157 011102 Cl12703 0£0000S 4§: MOV :D0 EACH ADD S TIMES
318 011106 022700 173024 53: CMP u17éoeq RG ‘CHECK FOR A TRAP VECTOR
3159 0il112 90100l BNE 248 ;BR IF_NOT VECTOR
3160 OUi114 005720 15T (RD)+ :UPDATE THE REGISTER POINTER
3161 COillle 022700 173224 248:  CMP 8173224, R0 'CHECK FOR THE OTHER VECTOR
3:62 Olli22 00:001 BNE 258 ‘BR IF NOT THE VECTOR
3163 [lli:2d4 Q06720 ST (R))+ : UPCATE THE POINTER
3164 0li1d2e Ql27i0 177777 25: MOV £-1, (RO) 'WRITE ROM WITH A -1
3165 Cill32 030243 NOP ‘MAIT ONE INSTR. TIHE
3166 Ol1I34 010967 170066 MOV RO, TEMPY
3167 011140 1D%202 EFROR 2 -WRITING ROM DION’T TIME OUT.
3168 011142 012706 201100 &S: MOV $STACK, 5P RESTORE STACK
3169 011146 032767 004000 166414 BIT s51T11.SHR :QUICK PARSS?
3170 011i54 001002 BNE 308
3171 011156 00E373 BEC R3 -00 EACH ADD S TIMES
g;;g C1116C 0013S2 BNE c§ :NOT DONE WITH THIS ONE YET.
3174 011162 C32767 0CO0Ol 16400 308: BIT 88170, SWR -EXTENDED 128. WORDS TO BE CHECKED?
3175 011170 001404 BEG 313 :BR IF NO
3176 Ol1172 023700 17377¢ ChP 8173776, R0 'HAVE ALL 256. WORDS BEEN CHECKED?
3177 Q11176 001407 BEQ 78 :BR IF ALL DONE
3.78 01:2C0 900473 BR 32% ,KEEP GOING
3179 0;1202 026700 177230 3is: LASTA, RO 'ALL DONE??
3180 011206 0C!403 BEQ 78 ‘HAVE ALL 128. WORDS DONE?
3i81 C11210 0000ON 328: SCOPE ' CHECK SW14 FOR FREEZE!!
3i82 Cli2lz 205720 ST (RO)+ : UPDATE 10 nsxr ADDRESS
3183 ClIZIN 000732 BR 4 G0 DO IT AGAIN
3184 011216 00S367 167776 73: DEC ICOUNT ' TYERATION COUNT DONE®
3185 (011222 DOIOOY4 BNE 8s :BR IF NOT DONE,
1BE 0Ollced 004767 003506 JSR PC EOP + TYPE END MESSAGE
3187 011230 000167 177414 IMP PREI :G0 DO 1T AGAIN.
3188 01I23™ 000167 177424 8s: IMP PRG. | :GO RESTART.
g§gg 011240 000000 LAST: O
3161 Oli242 005015 040515 047111 BMB73X: .ASCII < 15)>¢12>/MAINDEC-11-DZBMDF/
011265 0iS 042012 053105 "ASCIT «15><12>/DEVICE VERSION/
011308 016 041012 034118 "ASCIZ  (18y<12>/8M873-Y/
011317 0I5 02SCle 040454 BM.ERR: .RSCIZ «18)<12)/%,R,B,C,0,F OMLY./
011343 G40 020040 042526 VERS: .ASCIZ ~/  VERSION: aﬁafa Y/

811373 .EVEN
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MRCY1i 27(E57) 1-0CT-75 09:3C FPRGE 74
ERROR POINTER TABLE

; PROGRAN 2

;BLINC READ FROM ROM,
; THIS PROGRAM WILL DUMP THE CONTENTS OF THE ROM OUT
:PERFORMING NO CHECKING AT ALL,

; PLERSE NOTE: NO CHECKING IS DONE.

12767 011370 C03276 PRG2: MOV IPRG§pPRG.N0 ;SET FOR POWER FAIL

12737 014676 COCO0H MOV INO. TRAP, 984  iSET FOR UNEXPECTED TRAP TO M
8é57s7 677885 177598 v LASTA #nér

2767 000 17762 ADD 82, LAY
0:2700 1730080 21%: MOV 2123000,R0 SET RO WITH THE STARTING ROM ROD.
01£703 176774 MOV TABLE,R3 :SET POINTER,
199400 011750 TYPE  ,DH.2 : TYPE MESSAGE
104400 012050 TYPE OH. 2B :TYPE THE HERDER
Ci2?e? 000007 167554 1§: MOV 47 TEMPS :SET COUNTER
01100} MOV (RO) ,RL ‘READ THE ROM
010067 167550 MOV RO, TEMP3 :STORE RO
010167 167546 MOV RI. TEMPY :STORE R
022767 006260 176736 CHP sMOP.Y. TABLE  :IF BME73.Y® SELECTED; FILL TABLE
591001 BNE 22% :8R IF NOT BMB73.Ys
011023 ) MOV (RD), (R3)+ ‘FILL THE TABLE..
005720 2z8: TST (RO)+ :POP THE POINTER
109400 014560 TYPE MCRLF
516746 167520 MOV TEMP3, - (SP)
104402 TYPOC
104400 014551 TYPE  , MSPACE : TYPE THREE SPACES.
016746 167510 MOV TEMPY, -(SF)
104402 TYPOC
211001 78: MOV (RO),R! -STORE ROM DATA
010067 167476 MOV RO, TEMP3 :STORE ROM RDDRESS
010167 167474 MOV Rl TEMPY ' PREPARE DATA FOR TYPE OUT
022767 006260 176684 CMP sMAP.Y. TABLE ;1S BM873.Y* SELECTED?
001001 BNE 238 ‘BR IF NO..
011023 MOV (RJ), (R3)+ 'FILL THE DATA TRBLE
005720 23s: 187 (RQ) 4 :POP THE POINTER
104400 014551 TYPE MSPACE
Ol&746 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 : DECRERSE COUNTER
001352 BNE 73 :BR IF NOT 0: KEEP GOING
000721 BR 13 :GO TYPE ADDRESS NOW
032767 00000 165764 28: BIT 88170, SKR :1S THE EXTENDED 128. WORDS TO BE CHECKED??
001455 BEQ 3§ ‘BR IF NO,
012700 1734CC MOV 3173400, R0 'RESET POINTER OF ROM
016703 176612 MOV EXTMAP, R3 :SET SOF TMARE MAP POINTER
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MRCY1l 27(&57) 1-0CT-7S 09:30 PRGE 75 SES 0083
1 ERROR POINTER TRBLE
011 104400 012162 TYPE  ,DH.2A : TYPE NEW HEADER
611l 104400 012050 , TYPE  |DH,zB : TYPE ADDRESS AND +XX
911 012767 000007 18738 &$: MOV 47 TEMPS :SET TYPE OUT COUNTER
0!1 011001 MOV (RY) ,R! :READ THE ROM
011 010067 167362 MOV RG, TEMP3 :STORE RO
3261 O1le42 010i67 167360 MOV Rl TEMPY :STORE RI
3552 D01lE46 012023 MOV (RO)+, (R3)+ :STORE THE DATA IN SOFTWARE MAP
3253 011650 104400 014560 TYPE MCRL?
3254 011654 Nle746 167344 MOV fsnpa -(SP)
%g 011660 104402 TYPOC
3257 011662 104400 014551 TYPE MSPACE
3258 (0ilbbb 016746 16733 MOV tsnpq -(SP)
3263 D011p72 104402 TYPOC
5251 CI1&74 011001 8s: MOV (RC),RI :SAVE THE ROM DATA
322 011676 010067 167322 MOV RO, TEMP3 ‘SAVE THE ROM ADDRESS
gggg 011702 010167 167320 MOV R1, TEMPH +SET DATA FOR TYPE OUT
gggg 011706 104400 0OI455! TYPE  ,MSPACE
3267 011712 01674t 167310 MOV TEMPY, ~(SP)
gggg 011716 104402 TYPOC
3270 011720 C12023 MOV (RO)+, (R3)+ -STORE THE DATA IN SOFTWARE TRBLE
3571 011722 022700 174000 CMP 174080, R0 'HAS THE HIGHEST LIMIT BEEN HIT?
3272 011726 001404 BEQ 33 :BR IF ALL DONE.
3073 011730 DOS3E7 167286 DEC TEMPS :DEC TABLE COUNTER
3274 011734 0C.357 BNE 3 'BR TO JUST TYPE DATA
275 011736 000733 BR 53 ‘BR 70 TYPE ADDRESS
3276 011740 005000 3s: CLR RO 'CLEAR DATA LIGHTS
3277 011742 300000 HALT HIT CONTINUE TO PROCEED.
3278 011744 000167 177420 IMP PRG2 +G0TO PRG 2
3275 01i750 006414 0OS0I2 0lB412 DH.2:  LASCII <1 <15 <12> 12> ¢12>(35)¢37<177)<177> ¢ 177> /BLIND READ OF ROM/
012903 015 00ES12 077577 JASCIZ <15)¢12)¢15)<177>(177>/NOTE: NO CHECKING IS PERFORMED./
012050 005015 Qu0412 042104 DH.2B: .ASCII <15)¢12><12>/ADCRESS ADD+CQ ADD+02  ADD+04/
012111 Q40 O4O440 042104 .ASCI1Z 7 ADD+C6 ROD+10 ADD+12 ADD+IY ADD+16/
012162 00S0IS Q4412 052130 DH.2R: .ASCII «15><12><12)/EXTENDED 128. WORD ROM DUMP./
012! 015 08412 047117 JASCIT  (IE><12>/CONTENTS DUMPED 1S PLACED IN THE SOF THARE/
012274 0050:6 (G4OSIS 027120 JASCIT (15> ¢12>/MAP, VISUAL INSPECTION OF DATA 1S/
012337 015 0s4412 0S2517 JRSCIZ  (15>(12>/YOUR RESPONSIBILITY!!/

012378 .EVEN




MAR 1975 MACY1! 27(657) 1-0CT-75 09:30 PAGE 76 SEQ 0084
DZBMDF.FP11 ERROR POINTER TABLE
3280 :PROGRAM 3
3081 :PROGRAM 3 IS THE SAME RS PROGRAM | ONLY YOU THE
gdea :USER HAS THE CHANCE TO ALTER THE MAP WHICH IS
283 :COMPRRED TO THE DATA IN THE ROM ADDRESSES
gg :NOTE THE FOLLOMING COMMANDS:
3286 L4 DATA  INSERT DATA: HIT LINE FEED TO ESCAPE.
3287 | ¥R RUN RUN THE PROGRAM
3288 L8l LIST  LIST THE SOFTWARE TASLE ON TTY.
3289 . L ¥R ADDRESS INPUT THE RDDRESS OF THE DATA YOU WANT TO ALTER.
3230 ICR CARRAGE RETURN- WHEN IN THE DATA INPUT MODE A CARRAGE RETURN
3291 : MAITS FOR NEW DATA.
3292 :
B
3295 012370 012767 012370 002276 PRG3: MOV 8PRG3,PRG.NO  ;SET FOR POMER FRIL
3296 012376 016701 176022 MOV TABLE Rl +GEFAULT STARTING ADDRESS TO MAP
3297 Q12402 010167 000764 MOV R1,ADORESS :SAVE THE SOF THARE ADDRESS
3298 012406 104400 014453 XHOLD: TYPE MASTER :TYPE AN “¥*
3293 Ql24i2 104412 ROL IN
3300 012414 Qlee0e MOV (SP)+ R2
3301 Oledle 011202 MOV (R2), k2
3302 01420 022702 00C!LI CMP 8114 R2 WAS AN “L™ (LIST) HIT?
gggg 012424 OO0I9EH BEG SRY.(
330c Qlay2e 0227702 000IOM 18: CMP 8104, R2 :WAS A “D* (DATA) HIT?
3306 012432 00413 BEQ SRY.D
3307 012434 022702 000:22 CHP £122,R2 WAS AN “R” (RUN) HIT?
3308 Ol2440 001002 BNE 108
3379 0l2442 000167 000342 IMP SRV.R
3310 0!low4e 022702 0001CI 10§:  CMP £101,R2 WAS AN "A" (ADDRESS) HIT?
3311 012452 391444 BEQ SRV. A
3312 012454 104400 014544 TYPE M. GM :TYPE A ="
ggig 012460 000752 BR kHOLD :NEITHER A “L","P",“D",“R","R",0R CR WAS HIT.
3315 012462 016767 000704 166536 SRV.D: MOV RDDRESS, TEMPY  :RESET ADDRESS POINTER.
3316 012470 104400 O14SED TYPE MCRLF
3317 012474 016746 166526 MOV YEMPY, -(SP)
3318 012500 OiE701 166522 MOV TEMPY R
333‘%3 012504 104402 TYPOC
gggé 012506 104400 014551 TYPE  ,MSPACE
3323 012512 10441M RDOCT
ggsz 012514 Di2e!! MOV (SP)+, (R1) :STORE DATA
3326 012516 005721 157 (R1)+ :UPDATE THE SOFTKARE ADORESS
3327 012620 026701 175706 CHP EXTEND, Rl :1S THE LIMIT EXCEEDED
3328 012524 103413 BLO 78 + INPUT LIMIT EXCEEDEC!! ERROR.
3329 012526 010167 166474 MOV R1, TEMPY :SAVE THE ADDRESS.
333C 012532 1DN400 014560 TYPE MERLF
3331 01253t 016746 166HEY mov_ temed,-(sP)
3335 0lz842  [D4402 TYPOC
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MAR 1375 MACYLl 27(657) 1-0CT-7S 09:30 PAGE 77 SEG 0085
DZBMDF.P11 ERROR POINTER TRBLE

3334 012544 010157 000622 MOV R1,ADDRESS :SAVE THE ADDRESS FOR GOOD

3335 012550 000167 177632 IMP XHOLD

3336 012554 104400 014544 7%: TYPE M, GM :TYPE R *7*

gggg 012560 000167 17762z IMP XHOLD

3335 :YOU ARE HERE BECRUSE YOU HIT AN A"

3340 :YOU TOLD ME YOU WERE GOING TO INPUT AN RDDRESS.

3335 33 INPUT THE ADDRESS AND TERMINATE WITH A CARRAGE RETURN.

3343 ’

3344 012564 IOMMIY SRV.A: RDOCT READ THE RODRESS HE WANTS TO MODIFY.

3345 012566 012667 000600 MOV (SP)+, ACDRESS

gg:g 012572 000167 177610 4§ IMP XHOLD

3348 :YOU ENTERED HERE BECAUSE YOU HIT ~L"

349 'YOU YOLD ME YOU WANTED A LISTING OF THE SOFTWARE MAP

3350 160 HERE 1T IS.

3351

3352

3353 012576 SRV.L:

3354 012676 016700 175622 MOV TRBLE, RO :GET SOFTWARE MAP

3355 012602 016767 175620 000176 MOV ALLEND, DERD :SET DEAL END POINTER

3356 012610 104400 014344 TYPE  ,MSGH : TYPE HERDER

3357 0126!4 104400 012050 TYPE  .DH.2B :TVEE AODRESS ADD+XX

3358 012620 012767 000007 166374 IS: MOV k7, TEMPS :GET counren FOR nccnoss PAGE

3353 012626 011067 166374 MOV (RO) , TEMPY :GET D

3350 012632 010067 166366 MOV RO, TEMP3 'GET nooasss

3361 (01236 00S720 18T (RO)+ : UPDATE ADDRESS POINTER

gggg 012640 104400 014560 TYPE  ,MCRLF

33c4 Cl12e44 016746 166354 MOV TEMP3, - (SP)

gggg 012650 104402 TYPOC

gggg 012662 104400 014551 TYPE  ,MSPACE

3360 012656 (016746 166344 MOV TEMPY, - (SF)

gg;g 0i26be 104402 TYPOC

gg;g 012664 104400 014551 TYPE  ,MSPACE

3374 012670 011087 166332 28: MOV (RO), TEMPY :GET onrn

3375 012674 0.0067 166324 MOV RO, TEMP3 :GET ADDRESS

gg;; 012700 705720 ST (RO)+ upon*s POINTER

3378 012702 016746 166320 MOV TEMPY, -(SP)

3379 012706 104402 TYPOC

ggg? 012710 104400 014551 TYPE  ,MSPACE

3382 012714 016703 000066 35: MOV DEAD,R3

3383 012720 005723 157 (R3)+ : UPDATE POINTER

3364 012722 020003 cHP RO,R3 :LIMIT DONE 27

3385 012724 001404 BEQ c§’ 'BR IF YES

338t 012706 005367 166270 4§: BEC TEMPS 'DEC DRTA COUNTER

3387 012732 001356 BNE 28 :BR IF MORE DRTA TO GO




MRR 1975
DZBMDF P11

3388 012734
3389 Q12736
3330 012736
3391 (12744
3392 012746
3333 (12750
33 012754
333 Q012756
3386 012762
3337 {12766
3338 012772
3399 (013320
3400 01300¢
34C1 013006
3402

3433

3404

3405

3406

3407

3408 (13010
3409 013010
3410 013016
3411 013024
J4i2 £1303C
34!3 (13036
3414 013042
3415 013250
346 013054
3417 013C68
418 013082
419 013364
3420 013C70
3kl 013072
322 013074
34c3 (013100
J4cq J1310M
34 013110
3426 013114
3qg7 013122
34e8 Ql3led
3429 213126
3430 013134
3431 013136
3432 013140
3433 013142
3434 013146
3435 013180
3436 013152
3437 013184
3438 013156
3439 013164
3440 013166
3441 DI13174

MACY11 27(£57)
ERROR POINTER TARBLE

00C73!

032767
001416
005743
026703
0Qlu412
104400
104430
01€200
016767
00C707
003167
00J0a0

000001

178456

014410
012050
175436
175434

177400

014676
000500
173000
0130C4
175362
175370
000005
173024

173224

0003901
17377¢

Ja7

1-0CT-75 09:30 PRGE 78

1649624

0000%%

00000
186174

166050
176170

166104

164434

164404
1760

3 ¥

63:
DERD:

J
0

1
$BITO, SWR
33

=(R3)
EXTEND,R3
6S

, MSGS

DH. 2B
EXTMAP, RO
EXTEND, DERD

13
XHOLD

;TYPE THE ADDRESSS

:EXTENDED SOF TWARE OUMP?
'BR IF NO DUMP
:PUSH POINTER

:BR IF ALL DONE
:TYPE EXTENDED MAP:

; SET POINTER
;SET DERD END POINTER
;00 IT RGAIN SAM.

-NOW YOU ARE HEPRE BECAUSE YOU WANT TO RUN THE PROGRAM
:REMEMBER NOM, YOU SET UP THE MAP.

sARE YOU SLRE YOU TYPED IN THE CORRECT DATR.?7?

+HERE WE GO

SRV.R:
RUNS:

RUN.3:
1S:
2s:

308

108:

118:

128:

158:

MOV
MOV
MOV
MOV

#NO. TRAP, 984
500, ICOUNT
2173000, R0
22§, SLPADR
TABLE, RY
LASTA LAST
%5, R3
8173024,R0
30%

(RO)+, (R4)+
#173224, R0
108

(RO)+, (RY)+
RY, $GLOAT
RO’ 3BDDAT
(ROY, TEMPHY
(RY) | TEMP3
TEMP3, TEMPY
118

1
2BIT11,SWR
12$

R3
e

s
LAST,RO
15%

{§0)+,(R4)+
#8170, SWR
33

2173776, LARST
33

:GET READY FOR UNEXPECTED TRAP
:D0 TEST 500(8) TIMES

:SET BEGGINING ADDRESS

‘TF SHI4=1: GOTO 2§ WHEN I WIT *SCOPE™
‘SET SOF TMARE RESUTS

:SET LAST ADDRESS

:D0 EACH ADORESS S TIMES.

:DON’T DO THE VECTOR ADD.

:BR IF NQT THE VECTOR ADD.

t UPDATE TO NEXT ADDRESS

:1S THIS THE SECOND TRAP VECTOR??

:BR IF NOT VECTOR

:UPDATE THE POINTERS !!

:READ THE ADDRESS
'READ THE SOF TWARE ADDRESS

; BRANCH IF 0K

: INCORRECT COMPARISON.

;QUICK PRSS.

:BR IF YES

+HAS THAT RDD BEEN RERD 10 TIMES?
;BR IF NOT 10 TIMES

:WAS LAST ADDRESS CHECKED?
;BR_IF YES

+LOCK ON THIS RDDRESS?

+ UPDATE THE POINTERS.
;CONTINUE THE TEST.

sEXTENDED WORD TO BE CHECKED?
+BR IF NO CHECKING,

+1S ALL THE TEST DONE?

+BR IF YES.

SEG 0086
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3442 013178
43 013204
444 013210
45 013212

MRCY1Ll 27(ES7) 1-0CT-?S 09:30 PAGE 79

ERROR POINTER TARBLE

012767 173776 176034
016704 175220

MOV
MOV
1S7T
BR

KO7

$173776, LAST

EXTMAP, RY
(RO)+
18

:SET LRST ADDRESS.
:SET EXTENDED MAP.
; POP_POINTER

;G0 DO THE TEST.

SEQ 0087




MAR 13975 MACY1l 27(8S7) {-0CT-7S 09:30 PAGE 80 SEQ 0088
CZBMDF .Pil ERROR POINTER TRBLE

446 + TEST THAT WRITING ROM RESULTS IN A TIME OUT

33:; : TRRF.

3449 013214 012700 173000 3s: MOV #173000, R0 ET ans ADDRESS

3453 013220 012767 013240 155680 MOV 5%, SLPADR F SWi4=1: GOTO 5§ AT SCOPE

3451 013226 012737 013274 000004 MOV 868, J8Y TIHE ouT 1Rnp GOTO &3

452 013234 012703 000012 4§: MOV #10. ,R3 :D0 EACH ADD 10 TIMES

3453 013240 022700 173024 53: CMP 8173524, RG :1S THIS AT THE TRAP VECTOR

3454 013244 001001 BNE 208 :BR IF NO

3455 013246 005720 TST (RD)+ ' UPDATE POINTER

4cE 013250 022700 173224 208:  CMP 173224, R0 t1S THIS AT THE SECOND TRAP VECTOR

45?7 013254 00100l BNE 218 ‘BR IF NO

3458 (13256 005720 78T (RD)+ :UPDATE THE POINTER

459 Q13260 Q12710 177777 218: MOV s-1, (RO) ‘WRITE ROM WITH A -1

3460 013264 000240 NOP ‘WAIT ONE INSTR. TIME

3461 01326 010067 165734 MOV RO, TEMPY

JuE2 013272 104002 ERROR 2 :WRITING ROM DION’T TIME OUT.

3463 013274 012706 001100 63: MOV $STACK, SP :RESTORE STACK

3464 013300 032767 004000 164262 BIT 8BIT11) SHR :QUICK PARSS?

34es 013376 001002 BNE 22§ 'BR IF YES

3ues 013310 005303 DEC R3 :D0 ERCH ADD 10 TIMES

3467 01331 001352 BNE 5§ 'NOT DONE WITH THIS ONE YET.

¥E8 013314 032767 000001 le4246 228:  BIT 88170, SWR ' 1S THE EXTENDED 128. WORDS TO BE TESTED??

4E9 013322 O0I40M BEQ 23% :BR IF NO

70 013324 022700 173776 CMP $173776,R0 : 1S THE EXTENDED LIMIT BEEN TESTED?

4?0 013330 001407 BEQ 73 ' IF YES; GOTO 7§

72 013332 000403 BR 24% IF NO; 'KEEP GOING.

3473 013334 026700 175376 23%: CMP LASTA, RO LL DONE??

}74 013390 001463 BEQ 7S xr YES: GOTO 7%

3475 (013342 000004 24$:  SCOPE ‘GO CHECK SWIN: (FREEZE !')

3476 013344 005720 18T (RO)+ 'UPDATE 10 NEXY RDDRESS

77 Ci3346 000732 BR 4§ :G0 DO IT AGARIN

3478 013350 005367 165644 78: DEC ICOUNT :CHECK ITERATION COUNT

3479 013354 001004 BNE 13 :MORE TO GO

B0 013356 004767 001354 JSR PC,EOP :G0 TO END OF PASS ROUTINE

81 013362 000167 177422 IMp RUN3 G0 DO TEST RGAIN

g:gg 013366 0006167 177432 8s: IMP RUN. 3 :

3484 013372 000000 RDDRESS: g




MAR 1975
DZBMOF .P11
3485
3486
3487
3488
3489
3490
9]
342
3433
434
3495
3496,
497 013374
3498 013402
3493 013406
3500 013412
3501 013420
3502 013424
3503 013426
3504 013432
3505 013436
3506 013442
3607 013450
3508 013486
3509 013462
3610
311 013466
3512 0i¥72
3513 013474
3514
3E]C
3516 013500
317 013504
3818 01350
3519 0135)¢
3520 013520
3%21 013529
3522 013526
3623 013532
3554 D13EH
3525 013544
3Tk
3527 013552
3528 013556
3523 013562
3530 013564
3231 013570
3532 013574
3233 0{3600
3534 0613606
3235 X
3R 01361F
337 C13616

_ s

MO7

MARCYL! 27(657) 1-0CT-7S 09:30 PARGE 8!
ERROR POINTER TABLE

; PROGRAM Y

:PROGRAM 4 CHECKS THE TRAP VECTOR ADDRESS.
:THE PROGRAM SIMULATES ACTIVATING THE BUTTON
iFOR ERCH CHANNEL AND THEN READS

; THE_CONTENTS OF THE ADDRESS.

:ON THE FIRST PASS THE CONTENTS WILL

:BE TYPED OUT FOR YOU THE

:USER T0 VERIFY. AFTER THIS THE PROGRAM
:DDES A COMPARE TO THE PREVIOUSLY FOUND DATA

tAND_REPORTS AN ERROR IF DIFFERENT THAN
i MHAT WAS FOUND BEFORE.

012767 013374 001272 PRGY: MOV #PRGY,PRG.NO  ;SET FOR POWER FAIL

005067 165610 CLR LSTERR :PREPARE ERROR CONDITIONS
012706 001100 MOV $STACK, SP 'SET THE STACK POINTER
012767 020000 165600 MOV $20000, ICOUNT  iSET ITERARTION COUNT TO 20000(8)
005767 000544 ST FLAGY :HAVE 1 BEEN HERE BEFOR??
001106 BNE TAG.A :BR IF NOT FIRST TIME HERE.
005167 000536 CoM FLAGY 'SET THE FLAG

012705 000002 MOV 82 RS +SET RS FOR SWITCH |

012704 014160 MOV ¢L0C1,RY :SET STORAGE LOCQTION
012737 014676 00004 MOV ¢NO.TRAP, 384  :SET FOR TIME QUT TRAP
012767 000001 165646 MOV sl TEMP3' :SET FOR MESSAGE ON CHANNEL NO.
104400 014172 1$: TYPE  ,MEHAN : TYPE MESSAGE ABOUT CHANNEL
104400 Q14551 TYPE MSPACE

DIE746 165532 MOV TEMP3, -(SP)

104402 TYPOC

104400 014551 TYPE  ,MSPACE

104400 014206 TYPE  ,MACTV : TYPE REST OF MESSAGE

104400 014221 2s: TYPE  'MAODI :TYPE ADDRESS MESSAGE

012700 173024 MOV k173024, RO

005037 173024 CLR 9%173024

010537 173024 MOV RS, 98173024 sWRITE ROM WITH SWITCH
000240 NOP :MAIT ONE INSTR. TIME

012706 001100 38: MOV #STRCK, SP :SET THE STACK POINTER
012700 173024 MOV #173024 . RO *SET FOR ERROR MESSAGE
012737 014676 000COH MOV #NO.TRAP, 344  ;SET FOR NO MORE TRAPS
013767 173024 165454 MOV d#173024, TEMPY :READ THE RDDRESS

104400 014551 TYPE MSFACE

016746  LBSHUY MOV teMPy, - (SP)

104402 TYPOC

013724 173024 MOV d8173024, (R4)+ ;STORE THE INFORMATION FOUND
104400 014255 TYPE MADD2 s TYPE THE SECOND ADDRESS MSG
012700 173224 MOV b173224 RO :SET FOR ERROR CONDITION.
013767 173224 165420 MOV 94173224, TEMPY :STORE ROM DATA

104400 014551 TYPE  ,MSPACE

016746 165410 MOV TEMPY, -(SP)

1049402 TYPOC

SeG 0089
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DZBMOF .PL1 ERROR POINTER TABLE

3539 013620 005267 165400 INC TEMP3 :GET READY FOR NEXT SWITCH SETTING

3540 013624 00024) cLe :CLEAR THE CRRRY BIT

341 013636 006105 ROL RS ' UPDATE RS

3842 013630 022705 0COO4O CMP %40, RS ‘ALL SIMULATED SWITCHS DONE?

343 01363M 001310 BNE 13 'BR IF NOT ALL DONE

3233 01363t 000167 177532 IMP PRGY tJMP- AND DO TEST RGAIN WITH OUT TYPE OUT

3546 013642 012703 000002 TAG.A: MOV 82,R3 :SIMULATE SWITCH I

%47 013646 012794 014160 MOV sL0C1,RY :GET LOCATION WHERE DATA IS STORED

3548 013652 013737 014676 000004 1S: MOV #NO.TRAP,d84  :PREPRRE “OR TIME OUT TRAP

3549 013660 005037 173024 CLR 38173024

3650 013e64 010337 173024 MOV R3, 9%173024 :MRITE THE ROM

3551 013670 0CO240 NOP WAIT ONZ INSTR. TIME

3552 013672 012706 001100 2§: MOV $STACK, SP :GET THE STACK POINTER.

3653 Q13676 012737 014676 000C0Y MOV #NO. TRAP,9#4  :SET FOR NO MORE TRAPS.

3554 013704 012700 173024 MOV 173024, RO ‘SET FOR ERROR MESSAGE

3555 013710 011401 MOV (RY).RI :SET FOR COMPARISON

3656 013712 013705 173024 MOV 3%173024,RS :GET THE DATA FROM THE ROM

3557 013716 012767 OI4160 165200 MOV $LOC!, SGODAT

358 013724 Q12767 173029 165174 MOV #173024, SBODAT

3559 013732 016767 00022 165264 MOV LOC1, TEMP3

3560 013740 013767 173024 165260 MOV Jr173024, TEMPY

3661 013746 020105 CMP R1,RS :1S THE DRTA THE SAME??

35e2 013750 GOI401 8EQ 308 'BR_IF GOOD DATA.

3563 013752 104001 ERROR | 'ERROR, DATA READ FIRST TIME NOT THE SAME

354 013754 012700 173224 308: MOV $173224,R0 :SET FOR ERROR MESSAGE

3565 013760 013705 173224 MOV 3%173224 RS 'READ THE ROM

Xe6 013764 012767 173224 165134 MOV 8173224, $20DAT

3667 013772 013767 173224 165226 MOV 34173224 TEMPY

3568 014000 020105 CMP R1,RS :1S THE DATA THE SAME?

3569 014002 001401 BEQ 314 BR IF GOOD DATR

3570 014004 104001 ERROR 1 ‘ERROR, DATA NOT THE SAME RS BEFORE.

371 0I4C0e 005724 31%: 187 (RY) + +UPDATE DATA POINTER.

357z 014010 000241 cLC 'CLEAR THE CARRY BIT

€73 Q14012 006103 ROL R3 ' UPDATE THE SIMULATED SWITHCH SETTING

3574 014014 022703 000C40 CMF #40,R3 *HAVE ALL SETTING BEEN DONE

3575 014020 001314 BNE 1§ 'BR IF NOT DONE

3576 014022 005367 165172 DEC ICOUNT : TTERATION COUNT DONE

3577 014026 001305 BNE TAG.A tBR IF NOT DONE

3578 014030 012737 177777 17322M MOV $-1 Ju173224  ;WRITE SECOND TRAP VECTOR WITH -1

3579 (0i4036 005037 173024 CLR 4173024 : ZERO THE FIRST VECTOR

3580 0iNCH2 012700 173024 MOV £173024,R0 ‘SET FOR TYPE OUT IF ERROR

3c8l 014046 016701 000106 MOV LOCI,R1 :SET FOR TYPE OUT ROUTINE

3B2 014052 G13705 173024 MOV 9%173024,RS :SAME RS ABOVE

3583 014056 012767 173024 185042 MOV 173024, $BDDAT

3684 0i4064 013767 173024 165134 MOV 31173024, TENPY

3685 (014072 020105 CMP R1,RS +1S DEFAULT LINE SELECTED =TO LINE 1

3586 014074 001401 BEQ 32¢ 'BR_IF DEFRULT EQUALS LINE 1

3687 014076 104001 ERROR 1 :DATA NOT EQUAL TO LINE I

3588 O0I4100 012737 177777 173024 32%: MOV #-1,98173024  :WRITE A -1 TO FIRST VECTOR

35BS 0I4106 00S037 173224 CLR 3¥173224 : ZERO SECOND VECTOR

3630 0INil2 012700 173224 MOV 173224, R0 +SET FOR TYPE OUT IF ERROR

3631 014116 016701 00063e MOV L0C1,Ri +GET DRTA

3692 (14122 013705 173224 MOV 33173224,RS ‘READ ROM
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Cl4126 012767 173224 164772 MOV $173224, SBODAT
SIN1N 013767 173294 16506 MOV de173224, TEMPY
J14142 020105 CMP Rl .RS 1S LINE 1 DEFAULT LINE
014144 001401 BEQ 33¢ ‘BR IF OK
01446 104001 . ERROR | ERROR LINE | NOT DEFAULT LIME
014150 004?67 000S6E 338: ISR PC, EOP : TYPE END MESSAGE.
014154 000167 177214 JMP PrEY :GOTQ FROGRAM 4 AGAIN
Ci4160 0020020 LoC!: 0
014162 0072000 to€2: 0
cl4i64 0CCO90 to¢3: O
Ci4lE6 0COCOD LoC4: O
014172 0050090 FLAGY: O
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DZBMUF.PLL ERROR POINTER TRBLE
07 018172 00S01S OMIMI2 CHDSI0 MCHRN: .ASCIZ (1S <¢12>(12)/CHANNEL /
014206 041501 O494S24 (040526 MACTY: .ASCIZ/RCTIVATED./
ol422l CIS Q40412 042104 MADDL: .ASCIZ <15><1c>/QDDRESS 773024 CONTARINS: /
014255 01S 0Q40dic D42104 MADDE: .RSCIZ <¢15)<1e>/RDDRESS 773224 CONTAINS: 7
3608 glyale EVEN
3509 14312 J0501S 081120 Qu43S17 MSG3: LASCIZ <1S)<¢12>/PROGRAM NO. (1,2,3,4) 7/
gl4344 (0OEYIM Qle4le 077437 MSGM: SASCIZ (19 <1 (12> €I A (12D 127> (177> /SOF THARE MAP 15 AS FOLLOWS:/
Qly4!10 0O0S01S 020012 0S41CS MSGES:  .ASCIZ «1S»<l2r 12>/ EXTENDED SOF THARE MAFP FOLLOWS./
DI44E3 QiS 025012 000 MASTER: .ASCIZ <«1S)<12)/7%/
8%3133 J07 006407 0M424i2 gﬁg?gz LRSCIZ (X< <15)¢<12Y/7END PASS B8MB73-Y/
=] .
Si4504 QCSCIS 0€3520 Q20ige LASCIT <1SX(12)/7PHR UP RFTER/
QI4EZ2 (£0S01S8 (042622 (46101 LRSCIZ (IS ie)/REAL PWR FRIL/
214842 033044 M.COL: .RSCIZ /%/
D14S44 DCE2!S 037477 000 M.GM: LRSCIZ IS ¢1ar7??/
014581 040 000040 MSPACE: .ASCIZ 7 7
G14584 (020040 000040 SPQCES: RSCIZ 7 7
GI4EEQ QCSC1S 00C MCRLF: .ARSCIZ (IS <¢i2»
0145£3 Cle 000 MLF: RSCIZ I
CiUSEs .EVEN

3tiC
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3611 0l4566 005067 1E4424 .PFRIL: CLR LSTERR

3612 014572 013746 000004 MOV 14, -(SP)

%13 014576 012737 0i462e 000704 MOV 818’ and

3614 014604 00S737 173000 78T 38173000 E THIS PF REAL?

3615 014610 DGI240 NOP - TRAP 1S CAUSED BY LOAD

316 CQI4612 012737 0I463t 000024 MOV krur. UP, 384 nnmpmmmwmw

%17 0O!4e20 012637 000004 MOV (SP)+, 384

3618 014624 000CO0 HALT

3619 014626 005726 18: TST (SP)+  ;POP THE STACK.

3c20 014630 012637 00000H MOV (SP)+, 944

3621 0I4634 00000C HALT  :HRRDWARE ERROR. BOOT DIDN'T FORCE

k22 {HIGH_ADDR LINES AND LORD BUTTON WAS ACTIVATED

3623 014636 012737 (014566 000024 PHR.UP: MOV s.PFAIL, 3824

3624 014644 012706 001100 MOV lSTﬂCK QP

3625 0i4650 005000 (R R -SET DELAY

3626 014652 062700 000001 18: A0D ¢l R0 'HAIT FOR TTY

3627 0I4€56 001375 BNE 13’

%28 0146B0 104400 014504 TYPE MFAIL : TYPE FRILED.

3629 0l4664 005067 163106 CLR s :GET STATUS TO ZERO

3630 014570 0OCI77 00O0OCO M 3PRG.NO

3631 0I4674 002000 PRG.NO: 0O

3632 DINE?S NO. TRAP:

%33 0l4676 011667 000032 MOV (SP) , XSTORE

3634 014702 032716 100000 BIT sexrls (SP)

3635 014706 OGI4I0 BEG 13

3836 014710 011600 MOV (sp) RO

3637 014712 104004 ERROR

338 014714 012706 001100 MOV osrncx SP

3639 014720 00SCe? 163052 CLR PS

€40 014724 000177 1777494 Jee 3PRG. NO

3E4] 014730 104003 13: ERROR 3

342 014732 200002 RTI

ggig 014734 000000 XSTORE: 0

3645 DIN736 00S067 164254 EOP:  CLR LSTERR

3E4E 014742 109400 (0I4457 TYPE  ,M.END

3647 014746 104400 015004 TYPE | VERSON

3648 014752 (013701 00DC42 MOV 9842, R1

43 014756 0DI41] BEG X1

3650 014760 022767 GI0ESO 177706 CMP $PRG1,PRG.NO

3651 0l47ee 001002 BNE .+6

3652 Q14770 000167 178400 IMP PRGY

3683 Ci4774 $ENDRD:

3€E4  01s774 0O047IL L06IC: JSR PC, (R1)

3655 Diy776 000240 NOP

3656 015000 000240 NOF

&7 015002 000207 X1: RTS PC

3cS8 CIE804 0C0:I0I VERSON: 101 :SEVEN BIT ASCII FOR DEFAULT “A”

-]
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3259 1 005015 041520 020072 MERRPC: .ASCIZ <I1S»«12>/PC: /
352? 015014 000

018016 .EVEN
3662 MCALL (SEOP, .STYPE, .STYPOCT, .SPOMER, .SRERD
gséga o s AR R R R R R R
gggg LSBTTL TYPE ROUTINE
367 s#ROUTINE TO TYPE ASCIZ MESSAGE., MESSAGE MUST TERMINATE WITH R O BYTE.
3668 . ;#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER R LINE FEED.
3569 ;#NQTE ! . SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
670 ; ¥ENOTER: SFILLS CONTAINS THE NUMBER OF FILLER CHRRACTERS REQUIRED.
gg;é ;:NOTE3: SFILLC CONTRINS THE CHARRCTER TO FILL AFTER.
3673 s #CALL ;
3674 :#1) USING R TRAP INSTRUCTION
38;5 ;:OR TYPE , MESADR :MESADR IS FIRST RDDRESS OF AN ASCIZ STRING
B ;
3577 < TYPE
3578 g MESADR
3679 H
3680 ;%23 USING R JSR INSTRUCTION
368! o MOV PS,-(SP) +PUSH PROCESSOR STATUS WORD ON THE STACK
3682 2 JSR PC,STYPE ;CALL TYPE ROUTINE
3£83 3 ; "ESADDR +FIRST ADRESS OF MESSAGE
JeBS QISQ1e 105767 164127 $TYPE: TSTB STPFLG ;IS THERE & TERMINAL?
3686 015022 100002 BPL 8 3 :BR IF YES
3687 (015024 000 HALY +HALT HERE IF NO TERMINAL
3588 (15326 000407 BR 39 ‘LEAVE
3683 (15030 (10046 18: MOV RQ,-(SP) :SAVE RO
390 015032 017600 000002 MOV BElSP),RO +GET ADDRESS OF RASCIZ STRING
3691 018036 112046 c3: MOVE (RO)+,-(SP) ;PUSH CHARACTER TO BE TYPED ONTO STACK
82 018040 001005 8NE 4§ sBR IF IT ISN'T THE TERMINATOR
3693 018042 005726 187 (SP)+ s IF TERMINATOR POP IT OFF THE STACK
3694 01S044 L£12600 - MOV (SP)+ RC :RESTORE RO
¥ 01504 062716 000002 3s: ADD 82, (SP) tADJUST RETURN PC
369 (015052 000002 RTI ;RETURN
397 01S0S4 004767 000026 4E: JSR PC.7% +:GO TYPE “HIS CHARARCTER
398 015060 126726 164064 c¢: CMPB SFtLLC.(SP)+ +IS IT TIME FOR FILLER CHARS.?
3693 015064 O0OC13E4 BNE =6 :IF NO GO GET NEXT CHAR.
§700 01SC66 OlE746 164054 MOV SNULL,-(SP) sGET 8 OF FILLER CHARS. NEEDED
3701 'AND THE NULL CHAR,
3702 015072 10S366 0000C! 6s: DECB 1(SP) ;DOES A NULL NEEC TO BE TYPED?
§703 0183076 002770 BLY % :BR IF NO--GO POF THE NULL OFF OF STACK
3704 015100 004757 000002 JSR PC,7% :G0 TYPE A NULL
;705 gIS108 000772 BR (2} 1 ; LOOP
3706 015106 105777 164030 7%: 1878 ;STPS +WARIT UNTIL PRINTER IS RERCY
3707 0iSlle 100375 BPL s
3708 01S114 1le€77 0000C2 1&4022 MOVE 2(SP),d8TPB :LORD CHAR TO BE TYPED INTO DARTAR REG.
37CS Q0iSlze 000207 RTS PC
33;%? 5 S I I I I I U

3712 .SBTTL TTY INPUT ROUTINE
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DZBMOF.Pi1 TTY INPUT ROUTINE
13
;314 #INPUT A SINGLE CHRRACTER FROM THE TTY
715 ; #CALL :
g71§ ™ Rggun énpg zxmg CHAR *EP rnon THE TTY
71 L RETURN HERE HARACTE ON THE
L
720 GISi24 Olle4e SROCHR: ngg (SP),~-(5P) PUSH DOMN THE PC
72, 015126 016666 000004 DOOOCR M wtspi, 2(SP) :SAVE THE PS
grae 015134 10S777 16377t 18: 1STB  J$TKS :WAIT FOR
723 0158140 106237 . BPL 1§ ‘@ CHARRCTER
3724 ClIS1<42 117766 163772 00000 MOVB asrxs 4(SP) ‘READ THE TTY
3725 01E150 042766 177600 GOO004 BIC 21CC177),4(SP) GET RID OF JUNK IF ANY
3726 015:S6 000002 RTI GO0 BRCK TO USER
377 il!i*iii*!!*lll!lil!iiii!*lili*!!l!iili!*lﬂl&liﬂi!ii!ﬂii*i!i
3728 ixnpur R STRING FROM THE TTY
3725 : #CALL :
3730 L% RDL IN :INPUT R STRING FROM THE TTY
3731 o RETURN HERE noonsss Of FIRST CHARACTER MILL BE ON THE STACK
g;gg ¥ : TERMINATOR WILL BE R BYTE OF ALL C'S
3734 015160 010346 ) SROLIN: MOV (SP) :SAVE R3
373 (15162 012703 015266 1§: MOV ss?rvxn R3 +GET ADORESS
373 OISiee 022703 01527t :S CMP s$TTYINSS. R3 BUFFER FULL?
3737 015172 1GIN3S BLOS 4§ :BR IF YES
3738 015174 104410 RDCHR :GO RERD ONE CHARACTER FROM THE TTY
3739 016176 11261 MOVE  (SP)+, (R3) +GET CHARARCTER
3740 015200 128713 000177 cPe #177, tR3) :1S IT A RUBOUT
3741 015204 00i2 BNE 3% SKIP IF NOT
72 015206 104400 091152 48: TYPE $QUES ;TYPE R **'
3743 0l52i2 000783 BR is CLEAR THE BUFFER AND LOOP
744 015214 111367 00004 8. MOVE  (R3),8% :ECHO THE CHRRACTER
3745 015220 104400 015264 TYPE  ,8%
I7ve 015224 122723 00001S CMPB 15, (R3)+ -CHECK FOR RETURN
3747 015230 001356 BNE 2¢ :L00P IF NOT RETURN
3748 015232 105063 177777 CLRB  -1(R3) :CLERR RETURN (THE 15)
749 015236 104400 DO0115H4 TYPE §LF TYPE A LINE FEED
3750 015242 (012603 MOV tSPi+,R3 'RESTORE R3
3751 015244 O1i646 MOV (SP), =(SP) *ADJUST THE STACK AND PUT ADDRESS OF THE
3752 015246 0!6666 000004 000002 MOV 4(SP),2(5P) : FIRST ASCII CHARACTER ON IT
3763 015254 Q12766 015266 (0000CM MOV s§TTYIN, 4(SP)
3754 015262 000002 RT1 : RETURN
3755 015264 000 8s: EYTE 0O :STORAGE FOR ASCII CHRR., TO TYPE
3756 015265 000 BYTE 0 s TERMINATOR
3757 015266 000010 STTYIN: .BLKB 8. 'RESERVE B BYTES FOR TTY INPUT
3?5837Sg li*i**ll*“!!ll!!*!*iiH»l*l*!vl!**li*l*iii**l***llii!!iii*H!i**
g;gg JSBTTL BINARY TO OCTAL (RSCII) AND TYPE
g;ES :g;ypos---zn'sp HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
3764 3 MOV NUM, -(SP) :NUMBER TO BE TYPED

g TYFQS CRLL FOR TYPEQUT
37eE e BY'E N 170 & FOR NUMBER OF DIGITS TO TYPE
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DZBMOF. P 1 BINARY TO OCTAL (ASCII) AND TYPE
¥4 . .BYTE M M=l OR O
768 L& 1=TYPE LERDING ZEROS
3;?3 ;; 0 SUPPRESS LEADING ZEROS
3771 !STYPON~---ENTER HERE TO TYPE OUT WITH THME SAME PARRAMETERS AS THE LAST
3772 ¥$TYPOS OR STYPOC
3773 »cnu.
3774 S MOV NUM, - (SP) :NUMBER TO BE TYPED
g;;g ;: TYPON ‘CRLL FOR TYPEOUT
3777 : #§TYPIC---ENTER HERE FOR TYPEQUT OF A 16 BIT NUMBER
3778 +#CRLL:
3779 ¥ MOV NUM, - (SP) :NUMBER TO BE TYPED
33790791 Ly TYPOC :CALL FOR TYPEQUT
3782 015276 017646 00C00C STYPOS: MOV a SP),-(SP) :PICKUP THE MODE
3783 015302 118667 000701 000211 MOVB  1(SP) SOFILL :LOAD ZERO FILL SWITCH
3784 015310 112567 000207 MOVE  (SF)+ SOMODE+! *NUMBER OF DIGITS TO TYPE
3785 0IE314 0R2?16 000002 A0D 82, (&) :ADJUST RETURN ADDRESS
3785 015320 000406 BR STYPON
3787 015322 112767 1 000171 STYPOC: MOVE 8], SOFILL :SET THE ZERO FILL SMITCH
3788 (015330 112767 000006 000165 MOVBE 86 SOMODE+1 :SET FOR SIX(&) DIGITS
3789 (015336 112767 00CO0S OO01SH STYPON: MOVE &S SOCNT +SET THE ITERATION COUNT
3790 GIS3¥4 010346 MOV R3.-(SP) :SAVE R3
3791 015346 010446 MOV R4, -(5P) 1 SAVE RY
3792 015350 010546 MOV RS -(5P) :SAVE RS
3793 015352 16704 000INS MOVB soﬁoo£+1 RY :GET THE NUMBER OF DIGITS TO TYPE
3799 015366 00SHOM NEG
3795 015360 062704 000006 ADD us R4 SUBTRACT IT FOR MAX. ALLOKED
379% 015364 110467 000132 MOVE  RY. SOMODE :SAVE IT FOR USE
797 015370 116704 000125 MOVE  SOFILL,RM :GET THE ZERO FILL SMITCH
3798 015374 D1ee0S 000012 MOV 12(5F) RS :PICKUP THE INPUT NUMBER
3799 (015400 00S003 CLR R3 :CLEAR THE OUTPUT WORD
3800 015402 00&10S 18: ROL RS :ROTATE MSB INTO ~C*
3801 015404 000404 BR 3 :G0 DO MSB
3892 015406 00610 28: ROL RS ‘FORM THIS DIGIT
3803 015410 006105 ROL RG
3] 0l5412 006105 ROL RS
3805 0I54{4 010503 MOV RS,R3
3806 O0154le 006103 3s: ROL R3 GET LSB OF THIS DIGIT
3807 015420 10S3e? 000O76 DECB  SOMODE :TYPE THIS DIGIT?
3808 0i5+24 100016 BPL 73 ‘BR_IF NO
3809 (01842p 42703 177770 BIC #177770,R3 !GET RID OF JUNK
3810 018432 001002 BNE 4§ : TEST FOR O
3811 0iS43% 0OE704 15T R4 : SUFFRESS THIS 07
3812 015436 001403 B8EQ 5§ :BR IF YES
3813 015440 00204 4§ INC RY :DON'T SUPPRESS ANYMORE 0’S
3814 ClS442 052763 000060 815 s'0,R3 sMAKE THIS DIGIT ASCII
38ic Oit446 0S2703 000040 5%: 818 2’ 'R3 ‘MAKE ASCII IF NOT ALRERDY
381 Cl5452 110367 000040 MOVE  R3,88 :SAVE FOR TYPING
3817 015456 104400 015516 Tvee 8% :G0 TYPE THIS DIGIT
3818 DlE4kz 105367 9000032 73: DECB  $OCNT :COUNT BY 1
38i9 0lB4ee 003347 86T 2$ :BR IF MORE 10 DO
3820 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 C15474 000744 BR 2$ :GO DO THE LAST CIGIT

3823 718476 012605 BS: MOV (SP)+,RS :RESTORE RS

3824 015500 012604 MOV (SP)+ R4 :RESTORE RY4

3825 015502 012603 MOV (SP)+ R3 :RESTORE R3

26 015504 OlEEEb 000002 002004 MOV 2(5P) '4(5P) :GET THE STACK FOR RETURNING

3827 0I5512 012616 MOV (SP)+. (SP)

3828 015514 000002 RTI : RETURN

3829 05516 060 8s: JBYTE O STORAGE FOR ASCII DIGIT

3630 018517 000 BYTE O : TERMINATOR FOR TYPE ROUTINE

3831 (015520 000 SOCNT: .BYTE © :OCTAL DIGIT COUNTER

|3 01552] 000 §OFILL: avre 0 :2ERO FILL SWITCH

3833 (15622 000000 $OHODE : :NUMBER OF DIGITS TO TYPE

3834 !!iilll!l*!l!*l!llilii!!“l!l!ll!iii!iill*l!ii*!!!*l!llll!iii!*

%% .SBTTL SCOPE HANDLER ROUTINE

3838 . #5W14=] LOOP ON TEST

3839 #THE TEST NUMBER (STSTNM) IS INCREMENTED AND DISPLAYED IN DISFLAY(7:(>

333? ‘#AND THME ERROR FLAG (SERFLG) IS DISPLAYED IN DISPLAY(IS:08>

3842 015524 $SCOFE :

3843 015824 006137 177570 ROL JSHR :LOOP ON passznr TEST?

3844 0i5530 100425 BMI SOVER YES IF SWl4=

3845 - $4888START OF CODE FOR THE XOR t STER#s#us

3846 015532 000416 §XTSTR: &R BS xr RUNNING ON THE "xon~ TESTER CHANGE

3547 1THIS INSTRUCTION 7O A "NOP™ (NOP=240)

3848 0ISS3 013746 00%00M MOV S¥ERRVEC, - (SP) SAVE THE CONTENTS OF THE ERROR VECTOR

3849 015540 012737 015560 0OGOOM MOV #5§ , JAERRVEC :SET FOR TIMEQOUT

3850 (15546 005737 177060 ST 3177060 TIME OUT ON XOR?

3851 (015552 012637 0000 MOV (SP)+. 3$ERRVEC 'RESTORE THE ERROR VECTOR

3852 (015556 OJCONOM BR ¢SvLRD GO TO THE NEXT TEST

3853 015560 022626 5§: CMP (5P)+, (SP)+ 'CLEAR THE STACK AFTER A TIME OUT

3854 015662 012637 000004 MOV (SP)+, QRERRVEC ‘RESTORE THE ERROR VECTOR

3855 015566 000406 8R SOVER' :L00P ON THE PRESENT TEST

3856 015570 BS: BuS88END OF coos FOR THE XOR TESTERwss#s

3857 015570 105267 163306 SSVLAD: INCB  STSTN - COUNT TEST NUMBERS

38€8 015574 011667 163306 MOV (SP) SLPRDR +GAVE SCOPE LOOP ADDRESS

38S3 015600 105067 163277 CLR8  SERF(G :ZERO THE ERROR FLAG

380 015604 016737 163272 177570 SOVER: MOV $TSTNM, 38D ISPLAY :DISPLAY TEST NUMBER

3|€1 016612 016716 163270 MOV $LPADR, (SP) *FUDGE RETURN ADDRESS

3BE2 015616 000002 RTI :FIXES PS

33323 i!*li“!i*{*i*!i!*l*i!illil!*ii*lﬂ'*ﬂ'h"li**!!li!i!i!il*i"li!l

v

gggg .SBTTL ERFIR HANDLER AUUTINE

3867 ; ¥SH15=1 HALT ON ERROR

3868 - #SH13=] INHIBIT ERROR TYPEOUTS

38%2 :%G0 T0 SERRTYP ON ERROR

3871 015620 $ERROR:

3872 015e20 105267 163257 7%: INCB  $ERFLG :SET THE ERROR FLAG

3873 015624 001775 BEQ 78 :DON’T LET THE FLAG GO TO ZERO

3874 01S6ce 016737 163250 177570 MOV $TSTNM, 3sDISPLAY :DISPLAY TEST NUMBER AND ERROR FLAG
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005267
0li6E7
162767
117767
032737
001004
004737
104400
005737
120001
00as00
Co000z

104400
010046
00S000
153700
001004

016746
164402

104400
000207

013046
104402

163252
163252
000002
163240
020C00
015712

CO1.53
177570

0011583

00114

163162

0011S3
000004

001153

0C1183

108

1-0CT-7S 09:30 PARGE 30
ERROR HANDLER ROUTINE

INC SERTTL

MOV (SP), SERRPC
SUB 32, SERRPC

MOVB  3SERRPC,SITEMB
BIT $SW13, 3SR

BNE e
JSR PC, #SERRTYF

TYPE $CRLF
2%: ST J¥SKR
BPL 3s
HALT
38: RTI

L OO
.SBTTL ERROR MESSAGE TYPEOUT ROUTINE
- #THIS ROUTINE USES THE “ITEM CONTROL BY
: #ERROR 1S TO BE REPORTED. IT THEN OBTAI
: #AND REPORTS THE APPROPRIATE INFORMATIO
SERRTYP:

TYPE SCRLF
MOV 58,-tsp)
BISB  S#3ITEMB,RO
BNE 18

MOV SERRPC, - (SP)

TYPOC

BR [ 3
18: DEC RO

RSL RO

ASL RO

RSL

RO
ADD $SERRTB, RO
MOV gou,at

SEQ 0098

NC THE ERROR COUNT

ET RODRESS OF ERROR INSTRUCTION
T

K

IP_AND SAVE THE ERROR ITEM CODE
TYPEOUT IF SET

SKIP TYPEQUTS
GO TO USER ERROR ROUTINE

:HALT ON ERROR
;SKIP IF CONTINUE

+HALT ON ERROR!

+RETURN

$ 3R E R R

VO

TE* ($ITEMB) TO DETERMINE WHICH
NS, FROM THE “ERROR TABLE™ (3ERRTB),
N CONCERNING THE ERROR.

; "CRRRIAGE RETURN™ & “LINE FEED"™
;SAVE RO
;PICKUP THE ITEM INDEX

-IF ITEM NUMBER IS Z2ERQ. JuST
:TYPE THE PC OF THE ERROR

:GAVE SERRPC FOR TYPEOUT

:ERROR ADDRESS

:GO TYPE--OCTAL ASCII(ALL DIGITS)
:GET OUT

tADJUST THE INDEX SO THAT IT WILL
; MORK FOR THE ERROR TABLE

;FORM TABLE POINTER
;PICKUP "ERROR MESSAGE™ POINTER
;SKIP TYPEQUT IF NO POINTER

TYPE :TYPE THE “ERROR MESSAGE™
28: JWORD O s“ERROR MESSAGE* POINTER GOES HERE
TYPE $CALF +*CARRIAGE RETURN“ 8 "LINE FEED"
33: MOV tRO)+, 4S :PICKUP "DATR HERDER™ POINTER
BEQ 5§ 'SKIP TYPEQUT IF 0
TYPE :TYPE THE “DATA HERDER™
4§: JWORD O :"DARTA HEADER* POINTER GOES HERE
TYPE $CRLF ' *CARRIAGE RETURN" 8 "LINE FEED"
cs: MOV trRO),RO :PICKUP "“DATA TABLE™ POINTER
BNE 78 :GO TYPE THE DRTA
BS: MOV (SP)+,RO :RESTORE RO
TYPE §CRLF s “CARRTAGE RETURN" & "LINE FEED"
RTS PC : RE TURN

78:
MOV o(RO)+,-(SP)

;SAVE J(RO)+ FOR TYPEQUT

TYPOC ;G0 TYPE--OCTAL ARSCII(ALL DIGITS)
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DZBMDF.P11 ERROR MESSAGE TYPEOUT ROUTINE
3929 (016030 005710 ST (RO) :1S THERE ANOTHER NUMBER?
3930 016032 001770 BEQ 6$ ‘BR IF NO
3931 015034 104400 016042 TYPE 8s TYPE TWO(2) SPACES
3932 016040 000771 BR s :L00P
3533 016042 020040 000 8s: ASC12 7 7 :TMO(2) SPACES
3934 016046 .EVEN
gggg HK 222212223222 ALSSI L2222 RIS 2
gggg .SBTTL RERD RN OCTAL NUMBER FROM THE TTY
33839 s #CALL :
33949 L RCOCT -READ AN OCTAL NUMBER
394! ‘% RETURN HERE :.OM ORDER BITS ARE ON TOP OF THE STACK
gg:g . & :HIGH ORDER BITS ARE In SHIOCT
3944 016046 011646 SRDOCT: MOV (SP), -(SP) :PROVIDE SPRCE FOR THE
3945 (016050 Cleebe 000004 000002 4(SP} . 2(SP) : INFUT NUMBER
3946 (016056 010946 MOV RO, -(5P) 'PUSH RO ON STACK
3947 016060 010146 MOV R1,-(SP) :PUSH R1 ON STARCK
3548 0ib0k2 010246 M R2,-(SP) ‘PUSH R2 ON STACK
3949 016064 104M12 18: ROLIN *READ AN ASCIZ LINE
3350 015066 012600 (SP)+,R0 :GET ADDRESS OF 1ST CHARACTER
3951 016070 005001 CLR Rl 'CLEAR DATR WORD
016072 (005002 CLR R2

3953 016074 112046 28: MOVE  (RO)+,-(SP) ‘PICKUP THIS CHARACTER
3954 016076 001412 BEQ 38 1r ZERO GET OUT
3955 016100 006301 ASL R1 T
3366 016102 006102 ROL R2
3357 D0I6!04 0CB301 ASL Rl %Y
3958 (16106 O0QEl02 ROL R2
3959 Q16110 006301 ASL RI - 48
3860 Olelle 206102 ROL R2
3961 016114 042716 177770 BIC §4C7, (5P) -STRIP THE ASCII JUNK
3962 01620 062601 ADD (SP)4+,R1 noo IN THIS DIGIT
3963 (016122 000764 BR 2% + L OOP
3964 016124 00E726 33: TST (5P)+ CLERN TERMINATOR FROM STACK

&5 016126 010166 000012 MOV R1,12(SP) ‘GAVE THE RESULT

£6 016132 010267 000010 MOV R2.SHIOCT
3967 016136 012602 MOV (SP)+,R2 :POP STACK INTO R2
3568 016i40 012601 MOV (SP)+ Rl POP STACK INTS Ri
3969 016142 012600 nov (5P)+.RO 1POP STACK IWTO RO
3970 016144 000002 RTI * RE TURN
3971 016146 000000 SHIOCT: .WORD O :HIGH ORD-R BITS GO HERE
gg;g *iilillii*i*!!!!!!**i**!l!i!**l*iiilﬂilii!!{!i 336 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
3877 ' #AND USE 1T TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
3578 *%0F THE DESIRED ROUTINE. THEN USING THE ADORESS OBTAINED IT WILL
3333 ' #G0 TO THAT ROUTINE.
3981 016150 010 STRAP: MOV RO, -(SP) s SAVE RO
3382 O0l€:52 O0lb suo 000002 MOV 2(SP) R0 :GET TRAP HDDRESS
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DZBMOF.P11 TRAP DECOOER
o83 016156 005740 57 -(RO) :BACKUP BY 2
e DlEles OleDa0 016170 Mov.  $IAPAD(RO) RO e 30 TaGLE T
g l ' ;
T fitle BRI R PR AT
3988
gggg .SBTTL TRAP TRBLE
3981 : #THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
3932 , ' ¥BY THE "TRAP" INSTRUCTION.
3933
3934 : ROUTINE
3335 D ealelal
3636 016170 $ TRPAD:
3337 016170 015016 STYPE - CALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE
3938 01p172 015322 $TYPOC : CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (MITH LEADING
3393 01pi74 015276 STYFOS : CALL=TYPOS TRAP+4(104404) TYPE OCTAL NUMBER (NO LEADING ZE
4000 016176 015336 STYPON : CALL=TYPON TRAP+6(104406) TYPE OCTAL NUMBER (RS PER LAST C
4001 016200 015124 $ROCHR : CALL=RDCHR TRAP+10(104410) TTY TYPEIN CHARRACTER ROUTINE
4002 0le202 015160 $ROL IN : CALL=ROL IN TRAP+12(104412) TTY TYPEIN STRING ROUTINE
4003 016204 016046 SRDOCT : CRLL=RDOCT TRAP+14(104414) RERD AN OCTAL NUMBER FROM TTY
yO0O4 016206 00S0I1S 047522 020115 EMl:  LASCIZ <15>¢12)/ROM READ DATA COMPARISON ERROR./
016250 005015 051127 052111 EM2:  .ASCIZ <15)<12>/WRITTING ROM FAILED 10 TRAP./
016307 01E GS2412 092516 EM3:  .ASCIZ «15)¢12)/UNEXPECTED TRAP WHILE RERDING ROM./
016354 005015 040506 Q40524 EM4:  .ASCIZ «15><12)/FATAL TRAP. ROM PC ON STACK.”
016414 005015 041520 020040 OWI:  .ASCIT «15»<12>/PC SOFT  ROM/
01644] 018 Quf4I2 042124 .ASCIZ  «15>¢12)>/ADDRESS RDDRESS ADDRESS EXPECTED FOUND /
016513 0i5 0S00!2 004503 DH2:  .ASCII <15»¢12>/PC ROM/
016823 015 040412 042104 "ASCIZ  <15>¢<12)>/ADDRESS RDDRESS/
016545 015 050012 020i03 OW3:  .ASCIT «15><12)/PC OF  PROGRAM /
016SL7 axegig 052012 040Z22 FVEN "ASCIZ <15)<12>/TRAP  ADDRESS/
4OOS 016612 001116 001124 0Q!126 DTI:  .WORD  SERRPC,SGDDAT,SBDDAT, TEMP3, TEMPY,O
gggg 016620 001224 001226 0000GO
4008 (16626 001116 001226 000000 DT2:  .WORD  SERRPC, TEMPY,O
4009 016634 001116 OI4734 COCO00 OT3:  .WORD  $ERRPC,XSTORE.O
40i0 016702 Sz, +40
4011 016702 CORMAX:
4012 000001 JEND
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ADDRES 013372 3297% 3315 3334#  33MSE  J4BNx
AL_END 010426 2976% 2989% 3002 3010% 3018% 3035 3041k 3047% 3053%  3059%  30eG# 3032k 3365
BITO = 00000! 95y  3i43 3074 3242 3390 3B 3468
BITOO = 00000] 85y 95

BITOI = 000002 gis 94

BIT02 = 000ODH 83t 43

BI703 = 000010 g2s 92

BIT04 = 000020 Bls 4l

BITOS = DO00YO 80s 90

BITOH = 000100 , 798 @9

BIT07 = 000200 78s B8

BIT28 = DOOYO0 78 87

81109 = 001000 768 86

BIT1 = 000OC2 g

BIT1O = 002000 758

BITI1l = 0040CO 74 3132 3163 3429  34eM
BIT12 = 010000 73t

EIT13 = 020000 724

BIT14 = 040000 7%

BITIS = 100000 708 3634

BIT2" = 0000GY 3%

BIT3 = 000CLO 324

BITH = 000020 3[4

BITS = 0DOOOHO 0%

BITe = 000IOQ 89y

BIT7 = 000200 B8t

BIT8 = DO0H00 874

BIT3 = 001000 BE4

BM.ERR 011317 3071 31914

BME73X 011242 3028 3191

BPTVEC= 00CG14 1024

CONT 010046 2959 3025a

CORMAX 016702 yolis §0I2

DERD 013006 3355% 3382 3338 3401s

DH.2 011750 3204 3279

DH.2A 012162 3246 32798

DH.28 012050 3205 3047 32791 337 33%
DHL ~ Olb41d 170 4004a

DH2 016513 177 130 4004

DH3  016E45 184 40048

CISPLA= 177570 278 3860F 3874k

DTl OlBE12 171 4G0Ss

LT2 016626 176 191 008

T3 016634 185 40098

ENTVEC= 000030 1058  2943% 2944k

EMl 016206 1E3  40QHw

EM2 016250 176 40048

EM3 016307 83 40044

EMY  DIE3E4 183 4004s

END.YR (001776 Dis 2976  30M

ENC.YE 002776 7738 2984 3047

END.YC 003776 12418 3902 3053

END.YD 004776 1883 3010 3053

END.YF 005776 2516y 3018 3085
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DZBMDF.P11 CROSS REFERENCE TRBLE

END.YG 006256 29261

END.YX 007256 29308 3094

END.Y. 00B656 29288 3035

EOP ~ DI4736 3186 3480 3599 3645k

ERRVEC= 0000DY 98s 3848  3849% 3851k 3854«

EXTEND C10432 3094s 3327 3393 3398

EXTMAP 010430 30338 3198 3295 3397 3443

FLAGY 014170 2956% 3501  3503% 36064

GRS = EEEEEE U 10 3997 3398 3939 4000 4001 4002 4003

ICOUNT 001220 _ 1358 3ijo 3184 394i0%  3478s 3500k 3576k

INITFG 010434 2948% 3025  3027¢ 30358

T0TVEC= 009020 103t 2941  2942#

LAST 011240 3117¢ 3137  3[45  3147% 3189% 3200% 3201% 3236 3414 3433 YN0 3442

(ASTR 010438 2977% 2985* 3003* 30[i¥ 3019% 3036% 3042% 3048% 3054%  3050%  3066%  3096% 3117
3179 3200 14 3473

LOCl  OI41ED 3505 3547 3657 3553 3581 3591 36028

LOC2  0l41B2 36034

LOC3  QI4164 36044

LOCY  BI41EB 36054

LOGIC 014774 36548

LSTERR 001216 I348 2951k 3498% 3bllk  3J64GH

MACTV 014206 3516 36074

MADDI 014221 317 36078

MADG2 014255 3531 36078

MAP.YA 001400 2178 295 2975 3040

MAP.YB 002000 osw 2981 2983 3046

MAP.YC 003000 775¢ 2989 2993 3001 3052

MAP.YD 004000 l246e 3007 3003 3058

MAP.YF 005000 ieges 3015 3017 3084

MAP.YG 006000 29254

MAP.YX 00G660 29298 3093 ,

MAP.Y. 006260 2327s 3034 3210 322

MASTER 014453 3298 3609w

MCHAN 014172 3508 36078

MCRLF 014560 3214 3253 336 3330 33}k2 3609

MERRPC 015006 36594

MFAIL 0194504 3609% 3628

MF 014563 36098

MSG3 014312 3073 36098

MSGH  G14344 3355 36098

G5 014410 3335 35098

MSFACE 014S5) 3218 3231 3257 3,5 3321 337 3372 3380 3503 3513 3527 35 3609

M.COL 014532 36004

M.END 014457 36098 3646

M.GM  DI4SdH 3089 3312 333 36098

NMATCH 010540 3023 3100«

NOROM  §10940 2361 30974

NOROMS 010450 3097 31004

NO.TRA 014676 3113 3199 3409 306 3524 3548 3553 3632w

PC’  =%000007 39% 3I86* 3480 3599% 3EC4k  3657* 3637 3704%  3709%  388l¥ 3925k

PIRG = 177772 25H

PIROVE= 000240 103

PRG.NO 014674 2353% ¥ 3198% 3295% 3497% 3630 363l% 3640 3650

3
FRG.1  0106eN 31i3s 3




MAR 19
DZBMDF

PRGI
PRG2
PRG3
PRGY
PS

PSH
PRRVEC
PHR. UP
RCCHR
ROLIN
RDOCT
RESTRT
RESVEC
RUN.3
RUNS
RO

Ri

& R/

R4

RE
Rb

SAVRO
SAVR1
SAVRY
SHVRS

SPHCE3 (014554

75 MACY11l 27(657)

Pll CROSS REFERENCE TABLE
C10650 2979 2387
011370 3082 31988
012370 3085 3295
013374 3088 3497+

= 177776 ol | c3

= 177776 234

= 000024 1048 _
014636 3616 3623

= 104410 3738 4001#

= 104412 ) 3029 3074

= 104414 3323 3344
007260 14 2935S#

= 000010 9q¢
013024 34118 3482
C13Cl10 34098 3481

=%000CCo 308 3114x
3160 3161
3ced JceM
3276%  3354#
3419 3421
3461 3470
3636x 3689
JS11! 3916
3984x 3985k

=#£00000! 318 3207%

3326 3327
3947 395 %
=4000002 328 3030%
3301 3302
=%000003 338 3076#%
3o4S%  3252%
3550 3573#%
3799%  380SH
=40C0004 48  3116#
3436 3443+#
3811 3813%
=%000005 358 3504#x
3792 3798%

=7%000006 364 38

=%000007 3748 39
001233 1994
001232 2004
001234 2018
001236 2024

=4000006 388 2940%

3030 75

3345 3364#%
3619 3620

3638 3700%
376538 3782
3827%  3848#%
3945%  3946#
3981% 3982

3609

3005
3278

3544
369

1-0CT-75 09:30 PAGE 9IS

3013

3600
3633#%

3949

3021

3652

40024

NO8

3073 3iils 3187
3124 3126 3127
3176 3179 3182
3c44e 3249 3250
3374 3375 3376
3436 3444 J449%
3523%  3532% 3554
3897 3898%  389%#
35929 394t 3950#
3c49% 325} 361
3561 3568 3581 #%
3962% 3965 3968%
3044 3050 3056
3948 3952%  3956#
3086 3118%  3134#%
3384 339¢ 3393
3736 3739% 3740
3815% 3816 3825%
3128 3140 3146%

3650

3140
3207
326!
3397%
3455
3580%
3907%
3969

3296
3591 %

3068
3960#%
3171#%
J431%
3746

3418

3149

3262
J4ii%
3456
3590%
3908%
3981

3297
3596

3075%
3966

3203#
J452%
3748%

3421

Stq 0103




MR 1975
CZBMDF .P.L
SPV.A  (!2SEM
Skv.D (l24be
SRv.L 01257%
SRV.R 013010
STACK = 001100
START 007362
STKLMT= 177774
SR = 177570
S0 = 00C0CI
SWOZ = 000031
SHO. = 00000z
SWC2 = 000304
SHC3 = 000210
S04 = (003020
SHCS = 000040
SiO6 = 002100
SHC7 = 000200
SNC8 = 030400
SH09 = 0CL100C
SWl = 0000302
S¥:0 = 002000
EHI; = 004200
ie = 010900
SHi3 = 020000
Sdls = Q40000
SMiS = 100000
Sie = D00OOM
3 = 009010
S = 000020
S = 000040
S = 00CIOC
SW? = 000200
S8 = 00CH0C
SWS = 031000
TRBLE (10424
TRG.A 013642
TEITVE= 00CQIN
TEMP3 0O012eM
TEMPY  O01c22¢
TEMPE 0OC!ee?
TKVEC = 00C0&0
TPVEC = 02006M
TRAPVE= DCCOM
TRIVEC= OCCOIM4
TYPE = 108400

Yil 27(657)
CROSS PEFERENCE TRBLE

33:1
33C

295C

332

3839
146

3863
2947

3879
3843
3883

)

Qg3

R
N At

WLt
’,Jo—- Noe—
VN)e—-Ty

(Vo L RV 1)

1
3=C0%
3238#
co4E#

397
3265

3742

1-0CT-7S (09:30 PAGE %6

3168

3143

3857
24?

3875
3833

3483

3188

3887
3857

3009
32ck

3216

3559#%
3209
J3Eq#
3584#
3273%

3089
3312
3<08
3749

B0S

3499

3174

32c4#

3358+

3522

3242

3034#
3354

3250%

3225#
3374*
400¢

J385#

3204
3321
3513
3882

3sE2

33%0

3b24

3429

3863

3046#

3cb2#

3251#
3424#

3&38

3438

3863

30S2#

J350#

3258
3426

J4b

3885

3058+

3364

3cb3*
46l

3234
3357
3531
3918

3468

3064»

3375+

3267
3c25+

3246
33¢€2
3534
3320

SEQ 0104

3843+

324?
3367

3924




MRR 1975

CZBMDF .PLL
TYPOC = 104402
TYPON = 104406
TYPOS = 1044CM4
VERS 011343
VERSON (015004
X400 012406
XS7 014734
X.X. 0I1033%
Xi 015082
$B0ADR 00l]22
T D01ileb
SCMTARG CO11CC
$CM3 = 000000
$CRLF (031183
SENDRD  01N77M4
SERFLG (001133
StRMAX OCL1IS
SERROR 015620
SERRPC 001116
SERRTB DC1156
SERRTY 015712
SERTTL (Cllle
SFILLC 001150
SFILLS 001147
$GDRAOR 001120
SGDOAT 001124
$HD = 020003
$=I0CT (lbi4e
SICNT 001108
SITEME Q01114
F DOl1sH
SLPROR 001106
S PERR 00:210
SNULL  QO0lINE
SOCNT  D15Se0
0155¢2¢
SOVER 015604
$PHSS 001100
SQUES (001182
SROCHR 016124
SROTEC= BEEEEE
$SROLIN 015160
SRCOCT O1e04e
SRDSZ = 000810
SSAVRE = Skt
§SCOPE 015524
$SETUP= DCO0T7
SSTUP = 177777
§SVLAD (1SS70
$SWR = 60000
$TKR 201140
€TKS 00.136

MACY1! 27(657)
CROSS REFERENCE TRBLE

33217

HHHgo—-H:BQ—O——O—-HD
L LM m&:.cwruw
W £ D tNRDWr- (N
WEWW N NN

g

3222
3304

2986%
3313

36438
36578

Jick#
2336

3758

3234
3928

3004#%
3335
4009

3423
2943

3882
3859

3877

3087
3758
3!15%

3710
318

38608
37¢8

23

2lMs

3724
3718

1-0CT-75 09:30 PAGE 97

JesE 3259
3998s

30l2% 3020#
3337 3346
3558%  356b#
2347

3887 38%%
38e3 3872%
3878 3887
3557% 400
3839

3887

3154%  3412x
37%% 3807
3887

2945 2947
2947 3838
3883 3866
3722

3583#

3915
3887

J4ECH

3833

3839
3887

3319

3647

3533%

3320

400S

38c8

3843

3332 3385
36584

4005

3924

4008 4309
366! 38E3
3855 3857

3370

3859

3373

3863

Kle

3867

SeQ 010S

3529

3868

o



MAR 1375
OZBMOF . Pil

$TN
s$To8
S$TPFLG
3]
$TRAP
TRP
STRPARD
$TSTAM
STTYIN

S$TYPBN=
$TYPCS=

$TYPE

$TYPOC
STYPON
$TYPOS
S$XTSTR

SOFTi.

LPFRIL

MRCY11 27(6S7)
CROSS REFERENCE TRBLE

213¢
1418
145y
14Cs
48
8
3985
1248
3735
4001
<091
3685
37878
3786
37828
38464
3783%
Es
2933
3758
3ells

1-0CT-75 09:30

1€
10
3710

399391
3857%
3753
3397
4000
3797
12s

2958
3887

PRGE 98

40004

3860
37578

38328
1174

3C93

3334

40014
3863

1208
3131s
4004+

DO9

SEQ 0106

40028  4003s  4COu4s

149 clbs 29258 23268 2927¢ 290288 29298  2930s
35{3: 3607% 36098 365! 36bls 3710 3718 3757




MAR 197%
DZBMDF.PI1

s--u—-o-r-o--g Popa o fa s e
oo pa P p—e pme (LR L) 00 0t Pt st P
OOO0O0 HODDOI’.‘D

2

#e pomn et s P FLD 0= 40 pria 0 s Psn pn
Pt Pt (ot Pt Pt Pt ot Pt P @ et Pt Pt
O0OOUMINOOO0O0O0O

[ 4 3 X ¥ B 2 2 X 8 32 2 2 3 2 R & 2 3 §F 2 J A N ¥ X E X EEY FTRE

%

[
[N

U= bt b bn e ) 02 b= O

MACY1l 27(E57)

1-0CT-75 09:30 PRGE 99

CROSS REFERENCE TABLE

313i

3C3.
2368

3938

15
23

293¢

3
110
3863

3713

397¢
3663
3758

rif=y
O

3428
J43E

4000

3710

400C

3570

4003

3834

4003

3538 3




3

B
o3

SEoes  ®RE o

P

MACYLl 27(657)

CROSS REFERENCE TRBLE

3626
3378

338

3912

3809
3818

3143

695
309
194
434
3917

39%!

3169

$5s

146
39
3830

3174

%3
3457

3954
3242

2980

3387
£C1
4
3099
3705
2952
3838

2389
3119
3271
3440

3273

2910
3959
177
63

FO9

1-0CT-75 09:30 PAGE 100

3962

R T

M9 3438
3008 3016
3.23 3133
3420 3430
3699 3741
3150 3.78
3786 380!
2356 3275
3952

2397 3007
3122 3le4
3305 3307
3456 3470
3431 3466
3667 3885
3021 3073
3482 3544
3881

2945 2346
2977 2978
3010 3011
3046 3047
Jill 3112
3155 3156
3cle 321E
3254 3258
3324 3329
3382 3397
J443 J449
3511 3518

¥

3J4b4

3468

3C33

388

3634

3039
3162
3457
3880
3275
3852
359

3038
3140
3384
356!

3906

)
[N
Nl
~N(r

3879

3045
3170

3300

3313
3855

3579
3044

3145
33393
3568

3051
3172
3467
3922

3905
3589
3050
3158

3416
357+

3057
3185
3479

3399

1l

3056
3i6l

e
+—~ 0
Ne—

3062
3176
3419
3536

3278

2964
2935
3031

3125
3200
3244
3296
3359
J414
3497
3530

P

(g ]

J




MRR 1975 MACY1® 27(657) 1-0CT-7S (09:30 PAGE 101 SEQ 0109
D<BMOF.PIL CROSS REFERENCE TRBLE

332 3833 3536 3546 3547 3548 3550 3552 3553 3554 3555 3556 3557 3558 3559
3560  3%ed 3565 3566 3567 3578 3580 3581 3582 3583 3<84 3588 3550 359! 3532
3593 IEN 3t12 3613 Jelb 3el7 3620 3€23 3624 3e33 3636 3638  3e48 3€89 3690
353 3700 3720 3721 3734 3735 3750 3751 3752 3753 3782 3790 3791 3782 3798
3805 3823 3824 3825 3826 3827 3848 3849 3851 3854 3858 3860 3861 3874 3876
3897 39C2 3911 3916 3921 3923 3927 3944 3945 3346 3347 338 3980 39S 3966

3967 3368 3969 3381 3982 3385
3708 7

MOVE g%gé ey 78 IMH 3783  378M 3787 3788 3789 3793 3796 3797 3816 3878
NEG 37

NOP 2%63 2970 .65 3460 3521 3,51 315 WSS 36%H
ROL 4] 3573 3800 3802 3003 3|04 3|06 343 3956 3958 3960
RT] 42 K96 3726 375N 3828 3|62 3886 3970

RTS 357 3703 3985 3986

SUB

TRAP 3988 3998 3999 4000 4001 4002 4003

18T 2357 2962 2969 3025 3063 3148 3160 3163 3182 3213 3229 3326 33¢1 3376 3383
3332 3444 3455 3458 3476 350! 3571 3614 3619 3693 3811 3850 3883 3929 394

18718 3685 3706 3722

.RSCI1 146 147 3100 3191 3279 3609 4004

.gﬁﬁéz 3%;9 3100 3191 3279 3607 3609 3659 3933 S00Y4

-BLKN 2925 292t 232? 2928 2929 2930

.BYTE iy 125 130 131 142 143 144 145 678 679 680 681 gae £83 3755
3756 3829 3830 3831 3832

.ENABL

.END 401¢e

ENDC 1 20 % 11C 111 121 14§ 149 150 208 2336 2940 2941 2343 2945
2947 2375 2983 2991 3001 3009 3017 3664 3711 3727 3728 3735 737 3742 3757
3758 3759 3835 3841 3843 3845 3856 3857 3858 3863 3864 3870 3872 3876 3882
3883 3887 3888 3906 3935 3336 3972 3973 3982 3385 3997 39498 3939 4C0C 4001
40C2 4003 4004 4012

LEGQUIV 20 21 23 38 39 S8 59 60 bl 62 63 g4 £5 bb 67

86 87 88 g9 90 9l 92 93 94 95

LEVEM 3100 319 3279 3607 3609 3561 3934 4004

IF 10 18 68 36 110 120 146 149 204 2336 2940 234l 2943 2945 2947
2967 2975 2383 2991 3009 3017 3663 3710 3727 3735 3736 3741 3757 3758 3834
3840 3843 3855 3857 3858 3863 3869 3872 3875 3879 388. 3882 3883 36886 3887
ag?g 3921 3335 3951 3972 398! 3385 3388 3398 3999 4000 4001 4002 4003 4004

.IFF i 111 120 146 150 2940 3664 3711 3727 3728 3737 3! 3758 3759 3835

3855 gggg 3863 3864 3868 3876 3886 3887 3888 3906 3935 3936 3973 3982

IF 10 149 203 208 213 2i4 24l 23 e34?7 3710 37i9 3750 3758 3838 3839
3859 3863 3867 3868 3869 3887 3903 3928 3997 33498 3999 4C00 4001 4002 4003

.LIST 1 10 110 146 2le 23S 2336 3100  3l91 3273 3607 3609 3727 3988 3997

?g 3191 3279 3607 3e09 3727 3988 3997




HOS

AR 1975 MACY!l 27(657) 1-0CT-7S 09:30 PAGE 102 SEQ 0110
0ZBMOF.P1L CROSS REFERENCE TABLE
PAGE 110 148 403 775 1246 1297 134N I407 1452 1S03 1573 1627 1680 173 178!
1833 1886 2931 3151 3446 3607
REw 1687 173
:§§¥E§ b 4 11 16 112 1Si 3665 3712 3760 3836 3865 3889 33I 39N 3989
“WORD 10 123 1% 127 128 129 132 133 134+ 135 13 137 ¥4 3919 3971
4005 4008 4009

ERRORS DETECTED: O

%DZBMDF , DZBMDF 7SOL /CRF «DZBMDF . P11
RUN-TIME: 41 31 3 SECONDS
CORE USED: 16K




108

Spaoler runtime 4 Segonds K DS disk readg, 1 digk writes, 110 p
;4 ¢
luno'lulnl’ll’i’l"’i’h’ln’i‘umn‘n ||’n||ulf"uununnnu.u"l”luhu

00AN 0011111 i" 1222222222 uTit“uf iviririviviy ssssszﬁi,% bE6E6 neeeqqqqqqqqqgogm
ou.,uwuao&ooooooﬁooooooﬁo m-m*mmrmm'... ﬁOOJDOGﬁOﬁUUUuUUDODDOOD UOOOUUJ\.«J 1111 1' 1'1!11"1
00000000111111111122222222223333333 33444444445 55555555566666666667777777777808888888899 ooooooomouuu




