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IDENTIFICATION

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

PRODUCT NAME: BMB73 - UNIVERSAL RESTRRT ROM LORDER

DATE RELERSED: 21 NOVEMBER 1975

MAINTARINER: DIAGNOSTIC GROUP

DIGIT& EQUIPMENT RESPONSIBILITY FOR ANY ERRORS
T MAY APPEAR IN

TI-E SOFTHARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A LICENSE AND

M“‘“&M 78 % eom i ENY BY pI1TAL EouLPrEnt coRpdRarion.
m

Y ONLY BE USED OR COPIED IN RCCORDANCE WITH THE TERMS OF SUCH A LICENSE.

DIGITAL EQUIPMENT CORPORATION RSSUME IB LITY FOR THE USE OR
RELIBILITY OF ITS SOFTWARE ON EQUI NT Tl"l-'i IS NOT SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1975 DIGITAL EQUIPMENT CORPORATION

SEQ 0001



PRODUCT CODE:

PRODUCT NAME:

DATE CREATED:

MAINTRINER:

RUTHOR:

REVISED BY:

DOl

PROGRAM HISTORY

MAINDEC-!11-DZBMD-F-D

BMB73 - UNIVERSAL RESTART ROM LOADER
JULY 1973

DIRGNOSTIC GROUP

JOHN EGOLF Y%, YA

BOB MISNER 10/21/74 YB
FRY BASHAM 3721775  YC,YD
JIM KELLY 7721775  SYSMAC
JOHN EGOLF 11,21/775 YF

COPYRIGHT (C) MARCH. 1374
DIGITAL EQUIPMENT CORPORATION
MAYNARD MASSACHUSE

TTS 10754

SEG 0002



RBSTRACT

€"é:IWh'IJEC a?s mgTa FOUR m TWO lﬁ}&m
W&S 1) T&EO VERIFK THE DATA IN

OUT TRAP
WHEN mim:n INTO (EXCEP

AND ALERT 70 WHA OFFSET mssxmzu)
M&xrnmﬁm ISHE'ED
NOTE: FOR NORMAL cornmnons THE ou.v PROGRAMS
NECESSARY FOR ACCEPTANCE or Agg PROGQM?
ONE AND FOUR. PROGRAM TWO I rcce Y ron ANDARD"™
SETUPS AND IS A MAINTRINCE . PROGRAM T

ALSO JUST FOR MAINTRINCE nm
REGUIRMENTS
EQUIPMENT

ANY PDP-11,40 CPU

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



STARTING PROCEDURE
CONTROL SWITCH SETTINGS
SWITCH 00 CLEMED INDICATES ONLY FIRST 128

PO WORDS
TO BE CHECKED IN ll'lICH CASE

SRR b, sem o swr, 4

STARTING ADORESS
STARTING ADDRESS 000200
OPERATOR ACTION

FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS)
1. LOAD STAR

TING (000200)
. SET SMITCHES RS PER 1. ( ru: )

4. DEVICE VERSION.

MHEN PROGRAM IS STARTED FOR THE FIRST TIME THE FOLLOWING

MILL BE PRI ouT:

MAl c-u-?

DEVI

Y
THE OPERATOR HILL THEN SPECIFY THE VERSION BEING RUN.
BMB73-Y IS ANY NON-STANDARD

VERSION.

NOTE: m THO MUST BE RUN FIRST.
M792-YR,MR11-08B, M732-YH

%@ IS G-I S RATETRS Y VBRBIG 3031
5. wmznmwmroxmcmvmxmm

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

(NOT NEEDED FOR NORMAL TESTING OF BMB73YB, BME73YC, BMB73YD, OR BMB73YF)
1. LWSTN!TIMFID 000200

P E Bl mae et cos e
NOTE: c?"m INSPECT

G’l N EXTEMI DLH’
IS YOUR RESPG‘ISIBILITY THAT DATA WAS
PLACED INTO SOFTWARE TABLE FOR TEST COMPARISON.




s.1.1

5.
6.1

GOl

OPERATING PROCEDURE SEQ 000S
SHITCH SETTINGS (APPLICABLE IN ALL PROGRAMS) '

SHIS = 1 OR UP ... HALT ON ERROR
SHi4 = 1 OR UP ... LOOP ON TEST
SHi3 = 1 OR UP ... INHIBIT ERROR PRINT OUT

SHi2 = 1 OR UP ... INHIBIT ALL PRINT OUT/ BELL ON ERROR.

SHil =1 OR UP ... INSTERD OF EXERCISING ERCH ADDRESS 10X DO IT IX.
SHOS = 1 OR UP ... LOOP WITH CURRENT ADDRESS

SHO8 = 1 OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERROR
ERRORS

ERROR PRINT OUT

ALL MILL HAVE A PRINT OUT.IF IT A ARISON
mosm SOFT ADDRESS ﬁon ADDRESS CTED DATA

(FROM' SOFTMARE MAP), AND THE FOUND DATA MWILL BE PRINTED

OUT. IF IT WAS A N0 TRAP WHEN MRITTEN" ERROR; THE

ADDRESS MILL BE PRINTED OUT. IF IT WAS AN "UNEXPECTED TRAP *
MHEN READING ROM THE RDDRESS WILL BE PRINTED .




ERROR RECOVERY

1. I1TS A GOOD IDER TO LEAVE SWiS=1 WHILE fTRLNS
TOPREVENTRRUNMY GOING WILD
F YOU LERVE T

B IN AN ERROR; Sﬂ 9“““&%‘&? %n?ru&n H)JDR )

i o0 T i e

3. NON THE PROGRAM IS RUNNING AND YOU MAY SCOPE IT.
RESTRICTIONS

STARTING RESTRICTIONS
SEE SECTION M.
OPERATING RESTRICTIONS
IF YOU HI?‘ PROGRAM TO TE
YOU MUST START RS PER SEI
#x2#d RUN PROGRAM 2 FIRS
(NOT APPLICARBLE TO

YOU MAY NOT ALTER THE SOFTWARE MAP UNLESS--
HREEEE YOU KNOW WHAT YOU ARE DOING i

THE ROM ADDRESS MUST START AT 173000 AND BE AT LEAST
128 WORDS LONG. (256 FOR THE BMB73YB, BMB73YC, BM873YD, OR BMB73YF)

MISCELLANEOUS
EXECUTION TIME

PROGRAM ONE WILL PASS AT APPROX. FIVE MINS.

PROGRAM THO HAS NO PASS; !JT HI%L HALT AT COMPLETEION
HIT CONTI 10 L IN THIS PROGRAM.

PRNRMTPREE(RU‘I)HILLPRS‘SFPPROX FIVE MINS.

PROGRAM FOUR WILL PRSS APPROX. FIVE MI




g
i
:

CONTENTS OF THE ROM ONTO THE
MULATED

CKED AUTOMATICALLY IF

wava BMB73YC, BMB73YD, OR BMB73YF IS TESTED.
PROGRAM 2

PROGRAM DESCRIPTION
WAS UP WHEN
28 WORDS WILL BE
256 WORDS WILL BE

wm

5.2
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gzt.m-c

CE

JO1
AT PRESENT 11K 1 IN CHAIN MODE UKDER AGT-11OR
e T rociin Co Y3, OF Y BY o A LR —
EROEE 1 ERD: Prockan LCBERORE NTERIWECTHE MONTOR,

ELECTRICAL PREQUISITES (HARDMWARE)

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

IF_FURTHER INFORMATION IS NEEDED

;E ni“émnc Rl"‘llm %T ANY INTEgER&QCE FROM

CKING THE PRESENT
'MLO" AND “DCLO" SIMS ON THE OPTION.
SEQ,LOC,BIN
HELLO

SEG 0008



MACYll 27(857) 1-0CT-7S 09:30 PAGE |
MAINDEC-11-DZBMD-F BMB73 UNIVERSAL RESTART LOARDER DIAGNOSTIC.

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

.SBTTL TRAP CATCHER

-
4

o
.

O
—
—

.=0
3&WLWTIMW‘G-WSCWTRNR'+EMT'
; ¥SE 0 CATCH ILLEGAL TRAPS AND INTERRUPTS
s #LOCATION O CONTAINS O TO CATCH IMPROPERLY LORDED VECTORS

.SBTTL STARTING ADDRESS(ES)
.=200

;

JMP SSRESTRT ;JUMP TO STARTING ADDRESS OF PROGRAM
.SBTTL BARSIC DEFINITIONS

-#INITIAL ADDRESS OF THE STACK POINTER ##% 1100 ###
§TACK=" 1100

Eouxv R %}8 &Eﬁiﬁﬂ%&' g ECOE CALL

mm

3
. “.2

smcx LINIT REGISTER
;PROGRAM_INTERRUPT REQUEST REGISTER
sSHITCH REGISTER

%
e

o

%GENERAL PURPOSE REGISTER DEFINITIONS
; GENERAL REGISTER
Rl= ,GE!ERFI. RE

S R

; GENERAL REGISTER

jag i

; STRCK POINTER
; PROGRAM COUNTER

REGISTER"™ SWITCH DEFINITIONS
00000

2;

i

JRJFREDRES

ENF

gg un

mm
<<
38

Wannhw e

IT

=

Bs e s = p s

e,

&
gt

8
g

ZBMDF
1
2
3
4
S
)
7
8
9

10
11
12
13
14
1S
16
17
18
19
20
el
ee
2
cb
27
c8
29
30
%
4C
41
42
43
44
45
Y&
47
48
43
S0
Sl
52
€3
)

=
i
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SEQ 0010
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EEEEEEEEEE

FINITIONS (BITOO TO BITI1S)

GUiAdIoids i

TTTTTTTTTTTT_

v

mmm mmmmmwmlqex

987.55“3210
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S8588L8858
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INSTRUCTIONS

RE
EPT
(I

S
AND
AND

; ¥BASIC “CPU™ TRAP VECTOR_ADDRESSE

B

(BPT)
T/?JTPUT TRAP (IOT) #%SCOPE¥*#
RIL
;EMULATOR TRAP (EMT) #*ERROR¥*#

; TTY KEYBOARD VECTOR
TTY PRINTER VECTOR

IME OU
RESERVE
T BIT
; TRACE TRAP
BREAKPOINT
PPU

=

BRGRGIZBBIBELBIRTRRELER R 808235 885853 F RRGERES5HBEEE5S

-l =g o —4

— g g g —1q
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MACY1! -0CT-75 09:30 PAGE 3 SEQ 0011

MAR 1975
DZBMOF.P11 BASIC DEF
109 000240 PIRQVEC=240 ;PROGRAM INTERRUPT REQUEST VECTOR

Ay
=5
&
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B s s pe s e e
P Pt s e Pt Pce pms Pt P P

OONOCNLEWN—-O

b @ bre hot Pt P ot Pt Pt Pt Pt Pt pa Pt P Pt s po ps pot po p—s

ESERES5 L SR BYRRPEHLERRNRRNIN
888888888888883888888888888
e R T T T T Sy =Lt o=t

NOl

-0CT-75 09:30 PAGE 4 SEQ 0012

3 5 SETETEIE 30 36 363600 00 008 36 36 36 36 36 90 3630 36 06 06 36 36 30 030 36 36 36 36 36 36 06 36 36 06 30 30 36 00 30 0 036 36 36 36 3690 00 0 6 36 36 20

.SBTTL COMMON TRGS
;!THIB‘ TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
; #USED IN THE PROGRAM.

000046 =46
014774 SENDARD ;LOGICAL END OF PROGRAM
001100 .=1100
SCMTAG: ;START OF COMMON TRGS
000000 $PASS: .WORD O ;CONTAINS PRSS_COUNT
000 $TSTNM: .BYTE O ;CONTRINS THE TEST NUMBER
GO0 $SERFLG: .BYTE O ;CONTRINS ERROR FLAG
000000 SICNT: .WORD O ;CONTRINS SUBTEST ITERATION COUNT
000000 SLPADR: .WORD O s CONTRINS LOOP
000000 SLPERR: .WORD O s CONTRINS RETLRN FOR_ERRORS
000000 SERTTL: .WORD O ;CONTRINS TOTAL DETECTED
000 $ITEMB: .BYTE O ;CONTRINS ITEM ROL BYTE
001 SERMAX: .BYTE | ;CONTRINS MAX. ERRORS PER TEST
000000 SERRPC: .WORD O ;CONTRINS PC OF LAST ERROR INSTRUCTION
000000 SGDADR: .WORD O ;CWTRINS OF 'GOOD' DATA
000000 $BDADR: .WORD O ;CONTRINS OF 'BAD’ DATA
00000C $GODAT: .WORD O ;CONTAINS *GOOD’ DATA
000000 SBODAT: .WORD O ;CONTAINS *BAD’ DATA
000000 000000 000000 .WORD 0,0,0 s RESERVED--NOT TO BE USED
177560 $TKS: 177560 s TTY KBD STATUS
177562 $TKB: 177562 s TTY KBD BUFFER
177564 $TPS: 177564 ; TTY PRINTER STATUS REG.
177566 $TPB: 177566 s TTY_PRINTER BUFFER REG.
000 $NULL: .BYTE O CMTQI% NULL CI-KIRRCTER Fm FILLS
002 SFILLS: .BYTE @2 ;CONTRINS # OF FILLER CHARACTERS REQUIRED
012 $SFILLC: .BYTE 1l2 s INSERT FILL CHARS. AFTER A "LINE FEED"
g% $TPFLG .BYT§ 0 ;“TERMINAL AVAILABLE™ FLAG (BIT<07>=0=YES)
$QUES: .ASCII /% iQUESTION MARK
015 $CRLF: .ASCII <15 ; CARRIAGE RETURN
000012 SLF: ASCIZ <12 ;LINE FEED
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MACY1l %7( 57) 1-0CT-75 09:30 PRGE S
COMMON

s
O
-
L=

HH

.SBTTL ERROR POINTER TABLE

21%51%?%“}"505%1%“97 TN e TRbeR NoMBLR
; SLOCATION SITEMG u@:ﬂ INDICATES

s #NO T&: If sx%m % 07

: ¥NOTE2: EACH ITEM IN THE

EM ;POINTS TO THE ERROR MESSAGE
OH :POINTS TO THE DATA MEADER
i) :POINT Tg TIIE DATA

OF 'POINTS TO THE DATA FORMAT

T T

SERRTE:
;ERROR TRBLE ITEM FOR ERROR MESSAGE O
EM1 ;;mn READ DATA COMPARISON ERROR"

8‘# "
0

'% PRINT ALL NUMERIC DATA IN OCTAL
:ERROR TABLE ITEM FOR ERROR MESSAGE 1
;*WRITTING ROM FAILED TO TRAP"

FHEDR

o
~

oo
P 0 e
E’ﬁ
-
e
T

55

8TE ;PRINT ALL NUMERIC DATA IN OCTAL.
;ERROR TRBLE ITEM FOR ERROR MESSAGE 2
EM3 ; "UNEXPECTED TRAP WHILE RERDING ROM™
&
;ERROR TRBLE ITEM FOR ERROR MESSAGE 3
EMy ;"FRATAL TRAP. ROM PC ON STRCK."

[t o
o

o0
-

-

™ oo
[ S
o £O

&

TEMP3:
EMPY:

;ERROR FLAG
;s ITERATION COUNT.

1
1
1
i
1
1
1
1
1
I
1
1
1
1
1
1
1
1
!
1
1
1
1
1
1
1
1
1
i
!
i
1
!
1
1
1
1

BBYRR LIV 2B BBIRRBBARB I Yot A FINNITE

Gl g

888885888 8888 8888
8

KRS8

PORERIRAR BRER
5

8

O0O0000O000D00 D%g
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MACY1! 27(857)

1-0CT-75 09:30 PAGE

ERROR POINTER TRBLE

Mm

coe

b

(&) wera v

:#DIGITAL EQU

; ¥HAYNARD, . 01754

mocnm BY DZBMD

mus PROGRAM ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
wacxncs (MAINDEC-11-DZGAC-A1).

tm-

$SWR=160000 :HALT ON ERROR, LOOP ON TEST, INMIBIT ERROR TYPOUT

SEQ 0014



D02

SEQ 001S

e

,KL11

ONING ROMS:
PARAMETER LISTS
ROUTI
ADDRESS
ION
RK11 CONTROLLER

RESTART MODULE M873.

NDICATED LOCATION

T
T
DEPENDENT ON OFFSET TN DIODES FOR LINE 1

F

TRAP FOR PC11
ROM
ROM
ONS

TORAGE 5001
TTE BOO

T8 RAP

;REGISTER DEFINITI

THE

; PROCESSOR SWITCH REGISTER
T0
RVICE
INSTRUC
SET POINTER'FO P%NETER
{ WORD @% R?GI T
ION
TION. IT TRANSFERS TO RDORESS

DEV g
DEV

L
REGISTER
GO TO I

GNED FOR T

mxmnamnnm SPERE

ING nw?gss FOR BOOTSTRAP
LY
H?‘E-Yﬂ - PAPER _TAPE

TAll

OCATI
T
MORD 1
WORD S
SIST pg

T

WORD 1
WORD S
NT

J#SR

= aad
.H.T .Tm..r Wm mh. —— mm MR o o
m CRECANALALAL BE  ET mw g =8 3

S
R

P o K R Rt Rt Rk Rt §

% S

T8 SUBSPYES

rrTr rryrx

OR COMPARI
FOR

B R
mmwmmm : mwmm

e smamew s T T A AT TN, O~

g 8559

o e R R | —t e -t e o o—g ) o=l ol g

8 8388 88888888

mm EESHS RIS SR R £ AR T T A

0

l
;173024 173000
; 173026 000340

3 |
31
31
el
sl
H
3|
el
1
’

’

ROM 'F;Rocnm FOR
AND
=173000
73000
! 173006
: 173010
£
14
16
P30
AND

1-0CT-75 09:30 PRGE 7
G.LWIM IS A REPRODUCTION

06
1707

482 177570
;NOTE

MACY11 27(657)
ERROR POINTER TRBLE

1420 Ol

001410 010702
0014le

QOI4IN 1774

001416

00
00
00
00



REGISTER
g SERVISE RTN
TO READ/TRANSFER ROUTINE
IN RO
T TIME.

ER_TO_MEMORY OF DATA

3

VICE WORD COUNT ADDRESS
DONE FLAG

WORLD

i
T BR INSTRUCTION
COMMAND TO DEVICE

WORD COUNT REGISTER

'DEVICE RERD COMMAND
.
m:::rz

RN

A

PO 27%2 TO PRARAMET %I T

mm
S88Y 8

ey
O RRRR P P

TR RN
vt BERE ERES

P TWO

T
RIN

s THEN OBTAIN LARGE MORD COUNT

AT FOR

:DEVI
THE ACTUAL
S
E§§P

'THEN GET DEVICE WORD/BYTE COUNT ADDRES

;AND SET TO -1

;AND THEN ISSUE COMMAND TO DEVICE

:
3
:
:
-
r
:
:
3

Sof, BT mmmmmmmm
| PEuling uBnRECuE

2l !

. —

el b DD B L
mmmmmmmmmmmm e A T Rt Tt B hiR BB DB e

Ll R R B e R L e L R e ] R Rk R K R Bt T R R R R SR Ry P b K R L R D L L R |

-(R1)
1
RF ORMS

ST
THERX: g&%ﬂﬂl*

-
C
+

RO)

MOV 2(R2),RI
MOV $-1000, 3R1

MOV a!ol-(au

THHAT: TSTB @R

S IS THE START LOCATION FOR THE RP11 CONTROLLER

1-0CT-75 09:30 PAGE B

ERROR POINTER TRBLE

Sl B Bl U TS

PUORISPBELRE G AN LI AT R AHRACHES

ol ol o ) o o4 o4 o of v o~ of Qo goqoqdoge §o-dogoQo—qo-Qo-Qo§ o @ - v=d oo o= v v ) v o= ==

888888888888 88888888888838 8888888888

SN MMM SR SR R R eI S R R e R

MACY1l 27(6S7)

-4

MAR
DZBMDF .P11
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1-0CT-75 09:30 PAGE 9
RBLE

for Sale  ifeN TEST FOR Emon
BEBER iR TRREFER 1o zem0

TH!S IS THE START GI%?S FOR THE PCl11 PAPER TAPE CONTROLLER
KL11: MOV HT’SSE.?‘I ; OBTAIN lei%( RDDRESS
BR CKDEV ;AND TRANSFER TO RERDER SERVICE ROUTINE

- THIS IS THE CASSETTE DEVICE COMMAND TABLE
taBLE: ~.BYTE 240 COMPARE WORD NOT A COMMAND

% 15 ﬁs&m BLOCK+GO

@ §§§ 85

Eﬁﬁﬁ

x +END FLAG
ou OFFSET tn DIODES FOR LINE 1
1S AN TIONAL T RE DEVI
#a&zs aog; ”ﬁé&&%&%‘x‘m eoormpce
:PRIORITY LEVEL 7
m1§ IS THE smmmc mo% FOR THE CRSSETTE DEVICE %0
DEVICE unasn 0 IN RY
RESTX: nov nmoo RO ;GET DEVICE RDOTESS
RESTRT: RESET : ISSUE RESET INSTRUCTION
MOV RY, 3RO :LORD DEVICE WITH UNIT NUMBER
MOV 8TABLE,R1  ;GET FUNNY TRBLE OF INSTRUCTIONS
MOV $375,R2 :AND LOAD UP TRANSFER COUNTER

55{31 } [OR0 DEVICE RECTCTER BITH COMMAND

gm ;HAS comm COMPLETED
mrtﬂmx
au L 3! TIVE %%m
HS) 3R2 MJ S?Q oh'm AMAY
— %Lgm T Agsm BYTE

ADDRESS AND TRANSFER ADDRESS

Pt Pt P s e Pt s Pt et s et o P s et ot s

LI TR TR LR LB TR LR A T L LA T A0 TR T8 1] - - - L] . . L - -

AN ERROR
m TE AND ERROR FOR BULK STORAGE

 THIS xs THE ST Locanou FOR THE PC11 CONTROLLER
PC11: 17555"34 ORD DEVICE RDDRESS

DZBMDF
%
g‘?
329
3
0
.
39
J4e
3
§
g
A
g
=
%
368
%2
71
3
it




MAR | ; mlpglt?g) ﬂT-?S 09:30 PAGE 10 GOE

1@8 D100 CROEV: R 1160000,R1 | THEN SET UP MEHORY TEST LINITS

% ﬁ MOV #6,R2 ;AND SET UP POINTER TO TIMEOUT LOCATION
1271 MOV 8340,8R2  ;AND SET UP VECTOR TO RETURN TO NEXT

0

@ HOV 834,65 IRND LOAD U STACK POINTER
gvg gl;:-il:u ;AN g&rga END OF MEMORY
MOV gll.az

E % &Jons FOR DATA INSERTION
*AND START DEVICE
aRY :THEN MAIT FOR mrm AVAILABLE
T HANGING THERE IF NECCESSARY
MOVS 'g'('m' '),az :STORE AMAY DATA BYTE

>
b

-
’-

%

OO

B -

n
’-.—h

L ol 2l =T T S S Y
P
141 ]

8388888
EERARIL NN EE LA D R >

=== OO 0O00Q00Q00
r— [ STy [ [
- - [y

P~ Il t—e

n -B-CBO-'F-O—

gﬁa‘v‘é,m ;HAS BRANCH OFFSET BEEN STORED

ooie

gg
g.—

BESRRESE LS BEBHSRREHITY §
&

.
Ll el e el e e el e el g S o A e e Tl ol

:
:

%LW ;NO
I (R2)+ ;YES, ALL DONE
JWP -(R2) ; THEN TRANSFER TO RTN

8
8288RRRARRRRRREEER

Prapeoh s Ppaf-ep—sps Pt s pos P st pd pod pod pm oo

-

S
8
5

&
5
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MRCY1l 27(B57)_ 1-0CT-75 09:30 PAGE 1l
ERROR POINTER TRBLE

BOOTSTRAP MACY1l 27(6SS) 1-0CT-74 14:50 PAGE |
;DATE: AUG 23, 1974

ING I 11

Pnosgm FOR %ﬁ?g

FOR COMPARISON TO THE
FOR REFERE

;THIS IS THE Lm TO TFE r%w
;M792-YA

MRLI-
732~ YH TTE ¥5Tl¥l’ ROM
: COMBINAT Ion

; PREPHERIAL EXTERNAL PAGE REGISTERS ASSIGNMENTS:
REG.

5

G.L

Rl r
e
3h30

8%

i

3he T

BORUED ERUORBLERER 4

; CONTROLLER REG.1 FOR RH
; CONTROLLER REG. 1 FOR R

:

=F
s
55

B
:

-
ge&::g

i

IR IR T TR T R A T TR T T8 1]
“

i IURI'IJFimE
(NT ERROR

IT

i

g'
'gggg
3

o
'
’
.
'
'
.
’
.
’
.
'
.
’
.
’
L
’
E3
’
.
’
s
’
-
]
-
’
-
’
-
’
-
’
.
’
.
’
.
L]
.
’
-
’
-
’
.
’
.
’
-
’
-
’
.
’
.
’
.
’
-
s
-
’
o
’
.
]
.
.
.
’
.
’
.
’
.
’
L d
L
.
’
.
’
.
’
.
’
.
’
.
)
.
’
.
’
.
’




102

:
3

)_ 1-0CT-75 09:30 PAGE 12
TABLE

18ELECT THE UNIT NUMBER OF THE DEVICE 10 BOOT FR
.=173000

R e

T
9 10;L0AD UNI

g

w -

‘o
3
o9

5
:

é

e
G

8

=

gh
-

-
e 0 s Pt Bt P p—o = P Pme

3
b1

3358

,RO;SET CONTROL STATUS REG

:
5
% 338 23

:

:
g

R

:
58

=
223
=5
2
&

gD
: ¥

ADDRESS FOR RX11
: CT UNIT O
T CT ALL UNI

- : RETRY ROORES
8CSM,RS;SET POINTER TO PARAMETE
BIS $10,RS ;SET POSITION BIT
sSHIFT Ig 8 70 BIT 13-
.aautw;mé IN TO RKDA REGI
gsg NEXT INSTRUCTION
ERROR RETRY RODRES

.
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5
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=

460
461
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FOR_TC11 (DECTAPE)
;Sﬂ\lé RETRY ADDRES

&
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'TM11 STARTING ADORESS
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-
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SEQ 0021
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MIPg’(‘?g)TigT-E 09:30 PRGE 13

P11

MAR 1

0

& ‘hla

33T 0; REWIND TapE- >
Fmsx
2,
P
6/TM02
CONTROL STATUS
;ASSUME UNIT O

THil
Tﬂlé
géx
T
ki
FOR_RH/TUL

#TUMODE, 32(R0) ;SET 800 BPI NORMA
CTED. THE VAL
18-ThE FosiTio

#-1,6(R0);LORD FRAME COUNT
$TUSPAC, (RO) ; SPACE FORMWARD

M% FOR RC11 CONTROLLE

TUIGRE: MOV  SRHPRST, (RO);REMIND TAPE CLEAR E

: :

: :

. 7] m
 pidpld il iRl
B Baiiiid ogs 2 mmm : 5 3bes mmmmmm mmm ; o
SRR B A TR e i

SUTOANAARNS 89 T¥ mmm&m&mmmmmmmmmmm mmmma mm.
POPRPPPROPR PR RO PPRRRR Spgen
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&
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v A I I E Y e e VPR RS R SR SR
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MACY1l 27(657) 1-0CT-75 09:30 PAGE 14
ERROR POINTER TRBLE

tHle Salt (nfie 1o B Hﬁs&“&ﬁa&ﬂ"sﬂé

bnmus : 173230 RH11A: %E UNIT O
um p

Sk 170 s 0 S R Re B i
51%32 Peg
A

010703 il
S$TUTAPE,26(R0O) ; TRPE UNIT?

sl
% l%s Rggo TAPE LOGIC

1 $ 4
#14000,32(R0);SET 16 BIT FORMAT

.§§§
238

il
040000 ; 173254

gie

;

—
—
-ew
oo s

s

§

£
00
e

(o= ]
o n
>
o

S

$DRCLR, (RO) ;CLEAR DRIVE ERROR

[0 T 18,98 o o

SRHRERD, 984

o
—
3
—
= ]
g
e

Qg. g
—

>—
—

§

g =
;
B, 28 3 3 33

5

oRg ;FOR FLAG AND POINTER TO

.... g o
8

e

2.
n
A
-
2

TING aoonsss FOR RH11/RPOM DISK
Pc R3 _ IENTRY 10 SELECT ALL UND
ankmmm L%E UNIT & k'r‘cs

g
%
i

8 333 ggg

g
L] .

o
$70
%
ST
S75
576
%
%
58S
586
cg87
588
589
S90
s9l
o9
$93
S94
595
S96
597
$98
S99
601

——

——)

2
22
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s

g
AN
RPCOMN
(i T e g v

G
o
LL IR )

N

00

BRSRRE

iR 1.

LR
1

THIS IS THE STARTING ADDRESS ron RPll CMT

:m%;g?amm Hov gna ; ng.eg

ovorororororor oo
s m s Boe e Pa et e Bme
NN LW

R
8
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SEQ 0023

Eﬂg&l I&%)T&T-n 09:30 PAGE 1S

Pl1

MAR 1
0

s
ET 8 WITH CoM
Rl);ufé:‘l" ERROR AND

GET UNIT & INTO HIGH BY
: ! angz
PRONT
Se ru16?

; POI

(

COMBINE

;MRS IT CALLED BY MASS B

;HAIT UNTIL COMPLETE
:no
,26(R1

1);ARE WE READ A SHORT

;NO_ERROR
SGKE OTHER ERROR

 '0RD RE
:NO. ERROR

m mamsmmmm mmmmm 82 Tup®2 88 8o
g Sazomadt ToUBE LB DRE B MO

mmw%mmm mmnommwmmmmmwmmm mmmmm

Tl rdrietrdododod o—d omd o ol o Tmf o o) o o ) o T vl Sl ) Tf o) T ol of =g v
LR L R L L Rl L NI T WY WY N RN IR IR IR IR IR IR IAIRAIP IR IR IRIR IR IR IR IRIR I s o

R
SR mmmmwwmmmmmma mmmwwwm

LR A b e

THIS IS_THE TAPE DEVICE

[+ 4 o ~

] - LT — ]
T2t -

L e e T Y en Lan) —~—

B BPTERRVERE

et Nt Nt Nl it et 0t et )

%mmmmﬁmmmm

mll —4 —d —d

;ERROR RETURN

(R3)

002506 000113 ;173506 000113

ADDRESS FOR PC11 PAPER TAP
MOV #KLCS,R4; 0BTRIN CONTROL REG.

THIS IS THE STARTING

% KL11:

co vul) e
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CENEMIREL RS AR
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CEEEEESE
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Pt p—a ot pat pn p s~ Pt pa P2

n
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MACY1l

B =
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2
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-0

ey oy =
P ps ) e
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—
o8

eV
o

o

s

ST

'S05 "l ““Ev“'r? -

MO2

CKDEV  ;AND TRANSFER TO READER

1LBS+ +G0
SPRCE FORMARD BLOCK+GO
5 RERD
" 24 :READ +ILBS
BYTE 224 RERD+ILBS+ENJ FLAG

: THIS IS THE STMTIM ADDRESS FOR THE CASSETTE D
: BR 1§ ;SELE

CT UNIT O
JUCSH, R4; SELECT I.NITS
RY
EESETX
#TACS,RO; GET CONTROL REG.

R4, (RO) :SELECT UNIT

$TABLE,R]
#375,R2 ;LOAD TRANSFER COUNTER

(R1)+,R3:LOAD COMPARATOR
(R1)+, (RO);LORD COMMAND
gorc

3, (RO) comnm COMPLETE?
LodP2 NAIT

Re mcnm:m ADDRESS CTR.
LOOPI :IF ( csr COMMAND
2(R0), (R2); sront DATA

L
(

NG ADDRESS FOR THE PC11 CONTR
tPELS, R

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

27(657) 1-0CT-75 09:30 PAGE 16
ERROR POINTER TABLE
000443 ;173514 000443 BR
: CASSETTE
240 ;173516
037 ;173517
024 ;l% 024
224 ;173583 224
i1 000404 ¢BOO
'l 11 caoora MOVE
;173530 1
'] 000304 SWAB
il 000401 BR
i1 00S004 1§: CLR
2173540 012700 RESETX: MOV
1173542 177500
;i735’-ﬂ omus1 0 RESTRT: %357
]
;1%"5'3 012701 MOV
1173552 173516
;173584 012 MOV
:173556 (000375
11 112103 MOVB
;1%22 112110 LOOP1: MOVB
2173564 100407 BMI
.1 130310 LOOP2: BITB
2173570 001776 BEQ
1173572 105202 INCB
2173574 100772 BMI
;insn 116012 MOVB
1173509 000771 o
2173604 00S710 DONE:  TST
:173606 100756 BNI
:173610 00S002 CLR
:173612 120312 CMPB
1173614 001377 BNE
2173616 000112 ERROR: JMP
:THIS IS THE STARTI
173620 012704 PCLI: MOV
1173622 177550
‘1%52 00000S CKDEV: RESET
‘i ?12701 MOV
51;325‘5 012702 MOV
1173634 000006
1173636 012712 MOV
1173640 000340

SEQ 0024

; COMPARE WORD NOT A COMM
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(R2);SAVE THE DATA

);SAVE PC

-(Re
,SP ;LW UP STACK POINTER

:
1mmr)rh aaa A A e i A e

58 pupeeint of “xjmmmmmmngmmmmmmmmmmmmmmmmmmmm

W w v LILTULILIUIIWILILILIVIL LTI ILYILNLILILILILNIL

'lf&fl""'&"fl"f&T&f‘f&f"‘?‘f""‘f"l .T&TLYIT‘TLYI

XX XXX
e i e e P e P e e e i EEE

ShEE e mmmmwmmmmmmmmwwmmmmm :
R R R SRR AR R EE L COSORRE RSN |

1111111111111111111111111111111111111111111111 1
R AT AR IR IR IR IR IR IR IR IR PR IR IR R IR R IR IR IR IR PR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IRIRIRIG IR I IR IS

S e
R R

R R R R R R R R R L E R T T R PRIt PR3 e e BB eRRRER

;THIS AREA IS UNUSED

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

ERROR POINTER TRBLE
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WIIPSNSS?) &?T-?S 09:30 PARGE 18

: m%ﬁ F Igﬁmﬂéﬂs

P—
’1.3
[
Y

E

,ngTIM SS _FOR BOO
,nlﬁ DESIGI"ED FE RESTART MODULE M873.

7 Ve - %gupcu KLl
:MR11-DB §u.x aoor TRap_ROK
NP8a- Al 3

R oermmons

733

Sﬁﬁﬁﬁm.’.‘.é

.
erhaew

; PROCESSOR SWITCH REGISTER

RS B
;DEVICE WORD mT RODRESS
;OEVICE RERD INSTRUCTION

Rl(ll CNTRG.LER

HE
=

o

-
Beo b o pro p—s

B

T
=
7
780
]
i
i
787
i
%
:
4
g
&
809

-
B

THIS ISA ?P“E smnm LWRTIW IT TRANSFERS TO ARDDRESS
CWTAI?ED N TI-EP?ITCH gG
;173020 O} 70 INDICATED LOCATION
;1173022 177570
TTQJE‘INDWE"NEDEPENINTWUFSET IN DIOCES FOR LINE 1
:THIS 1S THE POMER UP VECTG? RE DEVICE AND
3 RF11 &RE?I

;173024 173000 TION IN ROM
; 173026 000340 .WORD 340 STQTUS L VEL 7

# ,rnﬁs IS ’3’: ag;%nm nnogse?s FOR rcu (oecmps) cmrf%xfzn
% 8604 BR T +AND mﬁgr T0 rz TINE
17:!:34 177344 .MORD | .nevxcs uoﬂg'2 M
1%35 .WORD 4 iFIND PREVIOUS aL

0 100% ’ : 3 DONE INDICA on
: 173042 024 : : ERROR INDICATOR/TEST FLAG

-
§g

D00 OO OD OO OO 0D OO 00 D'
Pt Ps s e B fn e s oo e
WO U £ W=
—
m

R B EE
:

:

BRERTERER
—

;.




SEQ 0027

co3

; THEN TRANSFER TO NEXT ROUTINE

;DEVICE READ COMMAND

HERX
S

-WORD

BR OT

1-0CT-7S 09:30 PAGE 19

DOO44S
00000S

il
3

ERROR POINTER TARBLE

MACY1l 27(657)

=(R1) ;
(R1)

—q [}

ART LOCATION

2 : ‘ .
- m m . b 2 £ o m g

gaE R 8 M, 5 BB B S48
a2 mm ot of g E Eou 3
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Lt R gl e o e |
) BF B ] 1 e |
WeRARBESREE shefnk Bualel einedee fnfns (uhs B
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i ]

s AND
; AND
WAIT FOR
:THEN TE
:THIS IS THE STARTING ADDRESS FOR RC11 DISK CONTROLLERS

010702 kCT
ek
.
]
i

' THIS IS THE TAPE DEVICE SERVICE ROUTINE.

mam 22 umn. u,m,muu,. mnm 22 M m.
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MACY1l 27(BS7)
ERROR POI
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1-0CT-7S 09:30 PAGE 20
RBLE

MOV &R0 - (R1)
OTHHAT: ?IB ﬁlﬂ

BMI mon
CLR PC

MIT PUT COMMAND TO DEVICE
l'h‘ghg IN L@

&ﬁ PRGBLEN

: FNJ TRANSFER TO ZERO

:THIS IS THE STARTING ADDRESS FOR THE PC1l PAPER TAPE CONTROLLER
KL11: MOV #177560,R4 ;OBTAIN DEVICE ADDRESS

BR CKDEV ;AND TRANSFER TO READER SERVICE ROUTINE

- THI IS THE CASSETTE DEVICE COMMAND TRBLE
t .BYTE S;o : COMPARE NOT A COMMAND
.am ;ILBSM
15 FORMARD BLOCK+GO
ES +eo
.BYTE 24 nsam
b e
msoemoeu 0N OFFSET N DIODES FOR LINE 1
: THIS xs wmm POMER VECTOR ADDRESS REQUIRED BY DEVICE

; ADORESS OF BEGINNING OF BOOTSTRAP
sPRIORITY LEVEL 7

! THI TART
; IS THE s ING moa% 023 THE
nssrx nov umoo RO :GET oevxcc ADDTESS
RESTRT: RESET .1 RESET INSTRUCTION
MOV RY,3R0 :LOAD DEVICE WITH nmm;n
MOV 8TABLE,Rl  ;GET FUNNY TRBLE OF INSTRUCTIONS
MOV 8375,R2

;AND LOAD UP TRANSFER COUNTER
(R1)+,

(R1)+,
:m :HAS COMMAND COMPLETED

aso L iNO, MAIT

r«fs & :THEN INCREMENT ADDRESS CTR

BMI L :1F NEGATIVE, GET COMMAND

MOVB 2(R0),3R2 ;AND STORE DATA AMAY

LOooP2 ;G0 GET ANOTHER BYTE
DONE : TST ; ANY ERRORS

1 TRT ;
ER :IT MUST

i vsns
ERROR: ?n‘v 3R2 ;&m‘. m?rs AND ERROR FOR BULK STORAGE

EYHIS IS THE STARTING LOCATION FOR THE PC1l CONTROLLER

LM MVI& %GISTER WITH COMMAND

MSS AND TRANSFER RDDRESS
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:
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PCll:

CKDEV:

:
-

33
CE

T-75 09:30 PAGE 2!
R TRBLE.

MOV #177550,R4

COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., MAYNARD,MASS. 01754
THIS SOFTWARE IS FI.RN

EA¥ B8 COPTED (ulTi 1

GHT

EQ3

KILL

re St

;LORD DEVICE RODRESS

DEVICE ACT
UP MEMORY

,HD SET UP POINTER TO TIMEOUT LOCATION
;AND SET UP VECTOR TO RETURN TO NEXT

*gET LIMITS

;ﬂE THE PC

LOARD UP STACK POINTER
1o
ND STORE IN IT

;AND L
; THEN

; THEN

MEMORY

OR DATA INSERTION

"" % g@;rm AVAILABLE

m’*‘i’l&"ﬁ“

DATA BVTE

;HAS BRANCH OFFSET BEEN STORED

NJTI

IN THI

AS R MI#NT'?’TIIS%IT& E

S NO RESPONS

AT R

VERSION Ol

YHH

STUART WECKER 01/22/75

%ﬁum
' THEN TRANSFER TO RTN

STNCLE CORPUTER SYsTEn o
MERATSE B PROVIDED IN BRETING

S L

TY FOR THE

ON EQUI

IHICH
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MACY1l 27(857) 1-0CT-7S 09:30 PAGE 22

ERROR POINTER

TABLE

A A L R L LA LR LR LI LR TR T I LI T I T R A ey

QL SR, g o
DOWN-LINE LORDING PROGRAM
COMPUTER MEMORY FROM DATA SENT OVER

g TR S e
A e ol TS Pt
CURRENT VERSION DOCMP: 3.0 - MAY 7,1974
THE BOOTSTRAP MESSRGES ARE OF THE FORM:
SYN,SYN,DLE,CNT,F,S,FILL FILL,ADDR,CRC1,DATA,CRC2
ALL ITEMS ARE B-BITS LONG UNLESS OTHERWISE SPECIFIED

E&*}E BU0T HEADER CHRRRCTER-OLTAL 525 @

CNT-THE 14-BIT COUNT F LD-LENGTH OF DﬂTR FIELD
F-THE FINAL BIT-LII'K

S-Tl{-RS%ECT BIT-LINK :g‘l
-TFE g# | noon PTOCQO PT.=1

CRC1-THE 16 I -16 ?PUIED ON DLE THROUGH ADDR
DATA-THE DATA RS F

ou.v THE rou.t&mc CODES ARE USED BY THE

%Vlg TYPE, gﬂggxon nog&ss
gﬂ%lm

%&&no“”ﬁ‘“'&%a“im’“?ﬂnﬁ“&n
0CK L
':EKDRE Cgl.lﬂ )‘l TES- -LOW BIT FIRST
CRCZ-% I%IT -16%?5 ‘%IE DATA FIELD ONLY
OPTION SWITCHES:

R g o

REGISTER DEFINITIONS
;BLOCK LORD ACDR




GO3
{QENICE (S8 poORESS
B S Coun

T

-t e e pe Pt g
38353 S

0CK R L0
:ST %
;LOCATION COUNTER
LITERALS

1 $STRDR=1 :STATION ADOR
§SUR=177570 : SHITCH Rscxsrsn ADDR
=226 ,%cpmncrs
=220 DLE CHARACTER
§STRIP=400
THE STACK IS USED RS FOLLOMS:

TACK-2:FOR J?R TO GET ROUTINE
TACK-4: TEMP FOR CALCULATION

STRART OF BOOT PROGRAM
ART1-DEVICE UNIT O-NORMAL CONFIGURATION

TARTZ SlITCH REG ﬂS DE CE DISPLACEMENT
. #0-0,81-10,

FRTERTEZRIPRTTNE

Ll N T N e el T R R e R N el ol el S Y
N

06
069

:

.c??ifsg VALUE TO RO

E
RE svs MEM MGT, ETC...
17776, 5P T 4K-2

=

;

FIND THE DU-11 IN THE FLORTING ADDRESS SPACE

5e0%ne-. re  IBEVIGE TRSLE ADOR

#6,R3 ; TRAP PS ADOR

=
3
S

BN BB
:

%
Shhe. 2 82

Py BB
, (R3)

I . sgmsJ

(R1) é
(R2) R4 VI NT T?CE“

T
I B
T FOR DONE

TESTY&ITCH REG USE

B

g
s
(o = 1=
gh @

—
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Lol = 1o
—
wn
-

g
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Sies
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—4 D

3

U e—e
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l
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1
1
1
1
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1
1
1
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1
1
1
1
i
1
l
l
!
l
l
l
l
l
1
1
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;DATA TERM RDY AND REG TO SEND

; TEST CLEAR TO SEND
MOVE PTR TO XMIT TSR
; REQUEST gG RDOR
;CHAR TO XMIT REGISTER
;O0NE YET ?

NO

;RESET PTR TO RCV CSR

' DECREMENT COUNT

;NO SWITCH REG
;RDD SHR VALUE
s CURRENT

; ONCE MORE

:DROP SEND

;SET FOR CLEAR AND STRIP SYNC

;CLEAR CRC VALUE

GET MESSAGE HEADER AND CHECK IT

;CLEAR SEARCH SYNC

;LORD HOR AT LOC. !

ac
i
(&
i
5
%
g
8
-

(RO)+,2(R1)

%, (R1)
$20000, (R1)
L3

(R1)+, (R1)+
%20, (R1)

=(R1),-(R})

PC, RO
#20, (R1)
422, (R1)
#1,R0

(R1)

LS

RY

LY

820, (R1)

SET UP DEVICE FOR OUTPUT

SEND SECONDARY PGM REQUEST MESSAGE
-.,RO
$ROMSGE-RQMSG, R4 ; COUNT

MOV
RDD
MoV
Move
TSTB
BPL
B
BIC
cHP
BIC
MOV
CLR

MoV
MOV
BIT
BEQ
CMP
BIS

MOV
MOV

sEEs BT 3 R
e G S B

LA L L Rl L L R T R NT WYY N OB IR AR IR IR I IAIR IR I I LR L L L L

e ST B TRl
meciie N 0E e

&8585 BaE RS S N L A AT BRI ER AN RSHAR RS RE P F T P PSP Rl

11111111111111111111111111111111111'.11111111111111111
Tdedrdrgoederdodorgrdrdrirdordrdcdrdrdrdrdrdrdrdrdodrdrdrdedrdrd—dordododrdmtrdordrdrirdederdrdrtrdrdr4—d —d =4 —d 4 -4

1 LY
11 LS:

%
gﬁ

1-0CT-75 09:30 PAGE 24

ERROR POINTER TRBLE
001
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SEQ 0033

103

1-0CT-7S 09:30 PAGE 25

MACY1l 27(B57)
ERROR POINTER TRBLE
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MACY11 27(657) 1-0CT-7S 09:30 PAGE 26
ERROR POINTER TRBLE

0
> =
o

—

R3, (SP) sNOT PARTIAL AND POLY
sPOLY.R3 sNOT POLY AND PARTIAL
(SP)+,R3 :POLY XOR PART
gsmop 50:0&:&1 BIT COUNT
RY E&cﬁngﬂcm COUNT

GET : MORE

PC s RETURN
SECONDARY PROGRAM REQEST MSG

$SYN, SSYN, SSYN, SSYN
$OLE,4,0,0,0,1

16

G

IAL

Fearanan o
- B Bhy
an SRS

mg
n
—

:REQ SEC PGM CODE

;sDEVICE CODE
TADR ‘?}&Im ADDR
.BYTE 242,60 :FOR STADR=1
NOTE:NODEV AND DEVTRB MUST BE IN THIS ORDER
DO NOT SEPARATE THEM

. EVEN
c1Pe (R2)+,-(R3) ; INC PTR-DEC CNT
RTI ;RETURN FROM TRAP

ﬁaﬁ%: 'END OF MSG-USE JUNK RS PADS
DE : .BYTE sDJ-11

.BYTE ;DH-11

.BYTE :DQ-11

.BYTE sDU-11

S

S5, 120
10

.—PQ—P"H.‘HH.—”MP’-HM””.—”“

i

1150 BREE

R e =
n
$me

DEER

003770
003772
003774

END:
.END
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MACY1l 27(657) 1-0CT-75 09:30 PRGE 27
ERROR POINTER TRBLE
MAP. YD:
,ncnfg.hgxga Eg A 11
:?; IS HERE F commxson T0 THE

ROM AND
m;g P11 » KL%FE%I) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(857) 1B8-DEC-74 11:59 PAGE !

; TH}? %E IB‘W? 8E &R&ED INTO PROMS ou TI'E Brmgﬂvo BOARD.

sREGISTER DEFINITIONS

#3212 RS

GISTER

esm:@m%fgm,

TER (REGISTER R7)

Mo

;SYMBOL DEFINITIONS

:
:
;

SARRPRg

NOCOUN LW 0O —4

GISTER
REGISTER

22

I

SRS
2333332333

BBV BDB D

mmmmmmm

L

28
88

IR TR IR IR T L DA LB T L LA A LB LA LB LB LB LA LA T LB TR T R LB 1)

B

1271
1

l

1274
1275
1276
i?‘ﬂ
1573
1280
1281
1282
i283
1563
1286
1287
1268
1289
1290
1291
1292
1293
1294
1295
12%
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MAR | MACY1l 27(657) 1-0CT-7S 09:30 PAGE 28 SEQ 0036
DZE'IN?’;H ERR& POINTER Tﬂf

1297 ;amg—m = KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17
: -YD.P11

17)  MACY1l 27(657) 1B-DEC-74 11:59 PAGE 3
12% BUTTON 81 - BOOTSTRAP USING THE PDP-11 SMITCH REGISTER

173000 ROMORG = 173000 ;SET_ROM ORIGIN TO 773000
173000 . =ROMORG ; BM873-YD 1ES 773000-773777

BUTONL: BIT J4SkR, #BITO ; IS RIGHTMOST BIT ON?

HEEYR

8
33

g'i-

8
-
o
—a
(== o

BNE LOMBIT . IF nc BIT IS ON, BRANCH
MOV J4SWR, PC :JUMP TO THE ADDRESS IN THE SWITCH REGISTER

;WITHOUT HAVING TOUCHED ANY OF RO - R6
(PC) R4 II"DICRTES THAT BUTTON #3 WAS PRESSED
Rl ; T0_ZERO

T _NUMBER
RS ; LOGICAL SWITCH REGISTER™
TCBOOT ; DEFAULT BOOT STRAP FROM DECTAPE

ROMORG, PR?

e
;
3

5

&

:

bt bt pa pms s p s s p s P pa
DDNOC N EW—O

TwIwswIBIwI WeBs W B
P Pt Pt ot Pt Pt Pt ot s Pn Ps [y — [Ty ST

J4SHR, R ;R1 IS A COPY OF THE SWITCH REGISTER

Rl ;LEFT-ALIGN SPEED FIELD IN RIGHT BYTE
816%#20,R1 ;IS THE SPEED 16 OR 17?

——
.—§.—.

%5
i

—
o
5

UNITNO
#3#20,R1
UNITNO
Rl
Rl

; IT_IS_POSSIBL Y SET DESI

: INTO THE RIGH%HOST THF!EE BITS OF Rl, gE PANEL

; SMITCH REGISTER, AND THEN JUMP INTO'THE ROM CODE AT THIS POINT.
BIC $tC7,R1 ; ISOLATE UNIT NUMBER IN Rl
MOV J#SkR, RS ;RS IS NOW THE “LOGICAL SWITCH REGISTER"
CLR RY iR4=0 INJICRTES THAT BUTTON #1 WAS PRESSED
TSTB RS SHOULD WE BOOT FROM DECTAPE OR RH11/RPO4?

BMI RPBOOT :1F BIT 7 WAS ONE, BRANCH OFF TO THE RH11/RPO4
:OTHERMISE, FALL THROUGH TO THE DECTAPE

3
3

:

e

Sy ey
o
o
P
e

3

Beavesa S R
:

2

i

A AAE AR
B

S

| ol

l
1
l
1
l
1
1
1
l
l
l
l
i
l
l
l
l
l
l
l
l
l
1
1
1
1
1
l
1
1
l
l
1
1
1
!
l
1
l
l
l
1
l
l

e
W
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MAR 1975 MACY1l 27(657) 1-0CT-75 09:30 PAGE 29 SEQ 0037
DZBMDF .P11 ERROR POINTER TRBLE

1 ;ggg-vo - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 18-DEC-74 11:59 PAGE 4
} YD.P11 DECTAPE BOOTSTRAP AND DUMP ROUTINES
1
1 : 177394 TCMC = 177344 :TC11 DECTAPE WORD COUNT REGISTER
1343 : 000001 TCGO0 = 1 :7C11 »G0” BIT
1350 : 000002 TCRNUM = 1%2 :TC11 "READ BLOCK NUMBER™ FUNCTION
1351 : TCREAD = o%p rgu “READ DATR" uucqo«
1352 : 000014 TCHWRIT = X TC11 “WRITE DATA" FUNCTI
{3333 : TCREV = 4000 *MOVE DECTAPE IN REVERSE DIRECTION
1355 BOOTSTRAP (FROM DECTAPE) PARAMET
1356 : 000400 TCBWDC = {0256 uoag FOR THE SECONDARY BOOTSTRAP
%g : 000000 TCBEND = 0 s WHICH Ero OF THE DECTAPE (0 = FRONT; 1 = BACK)
1359 . DUMP (TO DECTAPE) PARAMETERS
1360 070000 TCOMDC = {pese72 :WORD COUNT FOR THE CORE DUMP TO DECTAPE
i 1 000001 TCDEND = 1 :WHICH END OF THE DECTAPE (O = FRONT; 1 = BACK)
1363 GENERAL (BOOTSTRAP AND DUMP) DECTAPE PARAMETER
%%; : 000024 TCRTRY = }o0 sNUMBER OF RETRIES IN CASE OF ERROR
{3"9 004074 012700 i% 012700 TCBOOT: MOV $<TCBEND*TCREV) ! TCRERD! TCGO,R0 ;SET UP DATA-TRANSFER COMMAND
1 ommlncmE uu1na'7n:eDECE +173100 01 MOV #-TCBMDC, R2 :SET WORD COUNT TO 256 (512 BYTES)
1369 004102 177400 ;173102
1370 004104 me% 173104 012703 MOV #<<1-TCBEND> #TCREV> ! TCRNUM! TCGO, R3 :SET UP POSITION COMMAND
1371 004106 004003 ;173106 004003 v

| 1372 004110 000301 ;173110 (000301 SWAB R! :BRING UNIT NUMBER INTO THE LEFT BYTE
1373 004112 0S0102 ;1;3112 050103 axg m na LPUT uun NUMBER INTO POSITIONING COMMAND
1379 004114 0S0)%0 ;173114 050100 Bl sPUT UNIT NUMBER INTO DATA-TRANSFER COMMAND
1375 00411 012701 ;173116 012701 TCSTRT: MOV néuc Rl :R1 NOW POINTS TO TC1l WORD COUNT REGISTER
13'% 004120 1 :173120 rg&
1377 00Mi22 01 1173122 0! TCLOOP: MOV S$TCRTRY, SP : INITIALIZE RETRY COUNT IN SP
1378 004124 000024 ;173124 m
1300 204150 Toouom 1731 Yoalos OB BN MRReer | BRANCH 1P E'%EE NTTE RETRY™ IS ENABLED

1 1% 004132 005306 ;1 1% 00S306 DEC SP CREMENT RE éoun%
1382 omxg 100002 ;173134 100002 BPL TCRSET ,amucu IF nzmv COUNT NOT EXHAUSTED
1383 004136 000000 ;173136 000000 TCHALT: HALT ;nsm oouu IS Exmusm ron oscmpc OPERATION
1384 004140 000770 ;173140 000770 2R TCLOOP JHE_PRE SO TRY AGAIN
1385 004i42 00000S ;12142 000005 TCRSET: RESET :STOP nmmmg n mocﬁsss roa NEXT TRY
1386 004144 010341 ;173144 mogu MOV R3,-(R1) nmnrs os APE Posxomu& OPERATION
1387 004146 005711 ;173146 005711 TCWAIT: TST (R}) ,TES
1388 004150 100376 ;173150 100376 BPL TCHAIT : LOOP urmL AN "ERROR" 1S DETECTED
1389 004152 00S721 ;173152 005721 ST (R1)+ *MAKE R1 POINT TO THE WORD COUNT REGISTER
1330 004154 005761 ;173154 005761 8T -4(R1) : IS THE ERROR “ENDZONE™?
1391 004156 177774 ;17315p 177774
1362 004160 600352 '] 13 600352 BPL TCBGIN : g NOT, BRANCH BACK TO TRY AGAIN
1333 004162 010211 ;1731 10211 MOV Re, (R1) *SET UP'WORD COUNT FOR DATA-TRANSFER
1394 004164 010041 ;173164 010041 MOV RO’ -(R1) :INITIATE THE DATA-TRANSFER OPERATION
1395 004166 105711 ;173166 105711 TCOONE: TSTB  (RI) :TEST FOR "DONE™
13% 004170 100;76 :173170 10 BPL TCOONE :LOOP UNTIL THE "DONE™ BIT SETS
1397 004172 005721 ;173172 005721 ST (R1)+ :WAS AN "ERROR" DETECTED?
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ER TRBLE

(6S7)
NT

(44
POI

11

MACY
ERROR

11 LOCATION ZERO
COMPLETION OF A “NON-READ"™ OPERATION
SSING “CONTINUE™ WON’T GO ANYWHERE

TOP

ShT

BNE
JMP

GOTOO:
TCSTOP: HALT

S

L4V = o
et

o~

—y g ] ) o o > —§ 4
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e
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o
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Uty

333333885
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MACY1l 27(BS7)_ 1-0CT-75 09:30 PAGE 31 SEC 0039
ERROR POINTER TRBLE

: -YD = KL10 (PDP-é#R;SB BongRW ROM VERSION 2(17) MACY1l 27(e57) 1B-DEC-74 11:59 PRGE S
; -YD.P11  DECTAPE BOOT AND DUMP ROUTINES

010037 %ﬁ % TCOUMP: MOV RO, J8ROTOR? :GAVE RO IN POP-11 MEMORY LOCATION 40
: TCCONT :BRANCH AROUND REQUIRED INTERRUPT VECTOR

il
;173224 ROMORG, PR?

: 173226

i

11

PC, RO : TINE RETURN ADDRESS

REQSAV 9 &'RE ISTER SAVING™ SUBROUTINE
8<TCOEND¥TCREV> ! FCRRIT! TCGO. RO :SET UP (WRITE) TRANSFER COMMAND
8-TCOMDC, R2 :SET WORD-COUNT TO 28K MORDS
#<<1-TCDEND> #TCREV> ! TCRNUM! TCGO, R3 :SET UP POSITION COMMAND

RS ;CLEAR “INDEFINITE RETRY™ BIT
TCSTRT :BRANCH INTO DECTAPE ROUTINE

%

g e Dg
gt—r—t— —
P—y
noo
AR L E T T T LR T FRE-TE T

Pt Bt Pt Pt P Pt P Pt Pt P
o
P

APPSR
s

5

THE FOLLOWING SUBROUTINE 1S USED TO SAVE THE PDP-11 GENERAL REGISTERS
IN POP-11 MEMORY LOCATI 40-57.

THE CALLING SEQUENCE IS RS FOLLOMS: MOV RO BIROTW

MOV
gTLRN FERERESA

R1,38R0TOR742  ;SAVE R1 IN MEMOTY LOCATION 42
;R1 NOW POINTS TO MEMORY LOCATION 44
N MEMORY LOCATION 44

- e ar e

DDDDQO%

Pe be o P § e

LI R TR TR TR IR TR LR L0 T T T 1)
Bt Bt Bt B Pt §t Bt ot et Pt Pt Pt

PC
RETlRN TO THE CALLING ROUTI

BN
Sde
3223332 g &

=
E

EFEE:
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MACY1l 27(657) 1-0CT-75 09:30 PAGE 32 SEG 0040
ERROR POINTER TRBLE |

= KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 1B-DEC-74 11:59 PAGE &

3 3-YD
: 3-YD.P11 RH11/RP0OY BOOTSTRAP AND DUMP ROUTINES
%% gRTL§ REGISTER |
STER
EE RADORESS REGISTER

3
5

&

&
2
g

176700 RPCSI
000002 RPHC

SQeHE

STATUS REGISTER ¢

ELETEE (EONTRINIM FMT22)
YLIPIIR REGISTER

RPCS
PARITY émon' BIT IN RPCSI

; CWOSITE E RPDS
; "FMT22" (16-BIT WORDS) BIT IN RPOF

; RERD-IN PRESET
;MRITE Dﬂ;ﬂ

r—o-.—-o—-r—o—-r—-o—-o—-o—-:wur—o—.—o—o—-
(1))
0
no
muumnuenn
o * Ad AV ]
wmo

SEEFRELATE
NN R EE

SNV DO

s oo p-o L L I L T ]
— -4
b=t s pa b= = b=
nNLEU—-W L

:BOOTSTRAP FORMAT (0 = 18-BIT WORDS; 2 = 16-BIT WORDS)
*MORD COUNT FOR THE SECONDARY BOOTSTRAP FROM THE RPOY
EOOTgTRm %&m NUMBER

:BOOTSTRAP NUMBER

:BOOTSTRAP SECTOR NUMBER

CWT (0 'éB-BIT uonos E ‘1 -BIT IIROS)

%

O 0O0-+-+0O

3
S

Q000N
040000
004

160000
816660
000C21
000061
000071
0004%
000626
000000
000000
070000

04
THE rof.Loa ng%o nssxcmsms PUT THE DUMP AT THE VERY END OF THE CYLINDER

}me-«npuoé -1>7¢<1020 MT>#$D256)> :DUMP TRACK NUMBER

1D1S+RPDFMT (< CRPDMDC-1>710256) -< < 1D18-RPOTRK) #< tD20+RPOFMT) > >

omg

it
-
3

52883 ees

és:(:),m SET-L:;;%&TMT BUT‘Ir(sIlTEa_E WAS PRESSED
$<RPREAD*400> ! <RPBSCT#10> ,RO

#-RPBWDC, R2

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

R1,RO :PUT THE UNIT NUMBER INTO RO
$RPCS1,R! :SET Rl TO THE LOWEST ADDRESS USED BY THE RMIl

%!?.!.‘.!
&%

NN
et

D el i =l i Sl S S [l B

ERRRR

oL O

SR L L TR L LR L LA 1J
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MACY1l 27(657) 1-0CT-7S 09:30 PAGE 33 SEQ 004!
ERROR POINTER TRBLE

-YD - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 1B-DEC-74 11:59 PAGE 7
-YD.P11 RH11/RPQY4 BOOTSTRAP AND DUMP ROUTINES

e LI, o
042706 BIC ut?fsp ?Esa.n'f T UNIT NUMBER

10661 SP,RPCS2(R1)  ;TELL THE RH11 THE UNIT NUMBER
S$RPDVA, (R1) s TRY TO SEIZE THIS RPOY UNIT

RPLOOP ;BRANCH IF WE HAVEN'T SEIZED IT
SRPPRST, (R1)+ ;DO A "READ-IN PRESET™ FUNCTION

R3,SP :GET THE CYLINDER NUMBER INTO SP
2t(1777 5P :ISOLATE THE CYLINDER NUMBER

SP,RPDC-2(R1)  ;TELL THE RPO4 THE CYLINDER NUMBER
SP GETTFEFORMTBITWTRQO(WRITOSP

:BRANCH IF 20 SECTOR (18-BIT MORDS) FORMAT
cnprm RPOF-2(R1) ; ESTPBLISH 22 SECTOR (16-BIT WORDS) FORMAT

e
n
e

BEasRaE
¥
:

]
%
3

3

=
:
:

—0—
oelcd
2K

m

-

i

8
Q
m
o

S

uuuunvunviviunu

B e et Pt Pt Pt Pt ot Pt e
ODONON LW
L = )
§
———y

Born
3
S

a2 2

OO0
H§

P
.g

g

RIGHT ALIGN THE TRACK
NUMBER IN THE LEFT BYTE
CLEM THE RIGHT BYTE

P?T TI-E}&CTOR NUMBER INTO THE RIGHT BYTE
: SECTOR NUMBER IN
THE RIGHT BYTE
,RPDA-2(R1)  ;TELL THE RH1l THE TRACK AND SECTOR NUMBERS

R2, (R1) TELL THE RH11 THE WORD COUNT
RO, SP UNC

BRI
i

[
LA R LR TR TR LR TE TR TR TR L R L L e R ey
.—b—.—..—”.—.—..—-.—-.—p.—.-..—.—..-.-—.-—.-H.—-.—..—.“’—“.—.
RBe TR

oL

ARtk
3
BERERRRRAARR

:
"§g§§§ 3332088 393 &

SSEIWRIRR
:

-(Rl)

o
&K
-5
P

'TE
Blhe LTSN SR o
'RPMCPE, (Rh rtsr roa RH11 ERROR BITS

BRANCH BACK FOR RETRY
mg?P A!RPERR, npoécmE) ? EST FOR RPO4 ERROR BITS

l
1
1
l
l
!
1
1
l
1
1
1
1
1
1
l
l
1
l
l
1
l
l
1
1
i
1
l
1
1
1
1
1
l
1
l
l
1
l

"o

gy ¥

&io=
o-gc

[

[—

:
o-o-e
Lo
=+ s
m

g%
e
- "
P o p—m s p 0Bt it po B Pt Pt s pma pa B b P -

s

;

:
g

SENHEEE
8

g
:

RPLOOP -rr ERROR, BRANCH BACK FOR RETRY
8RPREAD, SP NAS THE FUNCTION A “NORMAL READ™?

TCSTOP IF NOT, BRANCH TO A HALT INSTRUCTION
000240, 340 Was “000240" READ INTO LOCATION ZERQ?

8

RESRE
PRI

22 32

8

GOTOO ; IF SO, BRANCH TO LOCATION ZERO

—
L
[ -
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MAR 1975 MACY1l 27(857) 1-0CT-7S 09:30 PAGE 34 SEG 0042
DZBMDF.P11 ERROR POINTER TRBLE |

1557 004S02 000000 ;173502 000000 HALT :*000240" MAS NOT READ INTO LOCATION ZERO

iEE% OO4S0ON 0008M1 ;173504 0O0ENI BR GOTOO *BRANCH TO LOCATION ZERO

1560

1561 004S06 010037 ;1 010037 RPOUMP: MOV RO, 38ROTOR? :SAVE RO IN PDP-11 MEMORY LOCATION "ROTOR7"

1562 004510 000040 ;173510 (0OOQNO0

1563 004512 010700 ;173512 Ol MOV PC. RO :USE RO FOR A SUBROUTINE RETURN ADDRESS

1564 %w mg% 1173514 BR REGSAV :G0 TO THE "REGISTER SAVING™ SUBROUTINE

1565 16 0l ;173516 0Ol MOV 8<RPWRIT#400) ! T#10),R0

1566 004520 030500 ;173520

1567 004822 012702 ;173522 Ol MOV $-RPOMDC , R2

1568 004524 1l ;1%32 10000

1569 004526 (012703 ;1 12703 MOV #CRPOFMT#40000> ! <RPDTRK#2000) 'RPDCYL ,R3

1570 oazs;é ;1% 032631

ié%é 000676 : 1 0006 BR RPSTRT
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MACY11 27(657) 1-0CT-75 09:30 PAGE 35 SEQ 0043
ERROR POINTER TRBLE

:gg;g‘w KL10 (POP-11) WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 1B-DEC-74 11:59 PAGE 8
; -Y0.P11 DTE DEVICE REGISTER AND BIT DEFINITIONS

2
§

174400 DTEBAS=174400 ;BASE OF (FIRST) DTE20 DEVICE REGISTER BLOCK

DTERAaq D0 jSPACING BETUEEN CONSECUTIVE OTESO'S ||
190" SPERIF1C 10/11 TNTERFACE RAM LOCATIONS ANG REGISTERS.

; THE FIRSDE 12 REGISTERS ARE NOT INIYIFI.%ZED BY "INIT" (BECRUSE THEY ARE IN RAMS

{ DEPOST OR EXGHINE WORD
 DEPOSTT IN WORD (RODRE

176 ADDRESS WORD | FOR D (RODRE
: }0 WORD (RODRE
: 701
; T01
: 101 aoonsg
101 T8 MoRD
1ot Th HORD
: THE LAST 4 REG ARE INITIALIZED BY "INIT" (BECAUSE THEY ARE IN FLIP-FLOPS

-

;DI m
075 INTERFACE ETATUS MORD (RDORES§S 000)
:DIAGNOSTIC (RDDRESS :oooas)

ot vl

A
o5

OR
OR

v—mo—-r—-o—o—o—o—w-—no—r—ho—uumo—u
A
B0 S BBERADEE

-y

LR T ERE- T TR TR TR R TR T

i S

Nt

1593
1S
1595
15
15
1598
1599
1600
1601
602

THE FOLLOWING ARE THE ADDRESSES OF THE DTE20 INTERRUPT VECTORS

8TEIV1=?7'~| ; INTERRUPT VECTOR FOR % :é
TEIngm NTERRUPT VECTOR FOR DTE
DTEIV3=764 ERRUPT VECTOR FOR DTE2O 83
DTEIV4=760 INTERR!.PT VECTOR FOR DTE20 #4

BIT ASSIGNMENTS FOR VARIOUS DTE20 REGISTERS USED BY THIS ROM CODE

;BIT ASSIGNMENTS FOR TO108C
INT11=BIT1S ;SET DONE AND INTERRUPT BOTH 10 AND 1l

;BIT RSSIGNMENTS FOR TO11BC
ggwczng%" 10 AND 1!

oogroroo oo
Bt Bt Bt Bt fms st Bt
OO LW

N ol N =y S Sy N N N N S S R

SRS S
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MACY1l 27(657)

GO4

1-0CT-7S 09:30 PAGE 36

ERROR POINTER TRBLE

$BHB7I-YD. P11

: 000100

LA R IR TR IR LA TR IR A IR TR IR T TR TR 1)

EI R TR T T T T T DA D L L L 1

s

-
=
te
&

-
-
-
-
U
-

=

00C00!

- KL10 (PDP-11) 256 WORD BOQTSTRAP ROM VERSION 2(17)
DTE20 DEVICE REGISTER AND BIT DEFINITIONS

;BIL@%I TS FOR DIARG2 (WRITE)
; PERFORM DI TIC CLERR

DRESET=BIT6
-BIT ASSIGNMENTS FOR DIAG3 (RERD)

DUPE=BITY :DATO UNYBUS PARITY E

DURE=BIT2 :DATO UNIBUS RECEIVE ERROR

NUPE=BITI NPR UNIBUS PARITY ERROR

;BIT ASSIGNMENTS FOR DIRG3 (WRITE)

%EBIT‘! ;CLEAR DUPE AND Dl.ﬁ‘E.ém FLAGS
=BIT} ;CLEAR NUPE ERROR F|
TO108M=BITO ;BYTE SIZE FOR TO-10 BYTE TRANSFER
;BIT ASSIGNMENTS FOR STATUS (WRITE)

DON10S=BITIS ;SET TO10 DONE
DON1OC=BIT1Y4 ; CLEAR Olgng&f
i
%lls;g%‘nl ;s‘f& TPS WS DOORBELL (INTERRUPTS THE ~11)
INT11C=BIT10 1 STOP_RINGING POP-11' L

=BIT9 ;CLEAR -11 MEMORY PARITY
&g‘l "BIQ ;RING_THE POP-10°'S DOORBELL (INTERRUPTS THE -10)

115=8B1 ;SET 7011 DONE
DON11C=BITE ;CLEAR TO11 DONE
INTRON=BITS ;ENRBLE DTE20 INTERRUPTS TO THE -1l
W*IT“ ;CLEAR * PARITY ERROR™
NTROF=BIT3 ; DISABLE PDP-11 INTERUPTS
EE.ISP";'B{TE : “EBUS PARITY ERROR"
ERRI1S=BIT] :SET TO*I ERROR
ERR11C=BITO : 011 ERROR
;BIT ASSIGNMENTS FOR STATUS (READ)

TOIM—"BIU% ;7810 DONE
TO10ER=BIT1 ;7O 10 ERROR (NPR TIMEOUT OR BUS ERROR)
RAMISO=BITIe ; RAM WORD RERD gs ALL ZEROS
TOHMITI& il =7 él' MLLGIé RINGING
DXWRD1=BIT1 ; 1 INE WORD
MPEL1=BITY ; PARI Ew WITHIN PDP-11_ MEMORY
T0100B=BIT8 ;1 = THE POP-10’'S LL IS RINGING
TO11DN=BIT? ;7011 DONE
EBSEL=BITE ;E BUFFER SELECT
BPBRER=E1 T4 iEas Bn

=BITY $ ITY
RSTRCT=BIT3 ; THIS POP-11 1S "RESTRICTED"

-gITe ;DEPOSIT OR EWIP? DONE

11ER= %Tl ;10 11 (NPR TIMEOUT OR BUS ERROR)

INTSON=BITO ;OTE20 INTERRUPTS (TO THE -11) ENRBLED

SEQ 0044

MACY1l 27(e57) 1B-DEC-74 11:53 PAGE 9
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MACY1l 27(ES7)
ERROR POINTER TRBLE

;BMB873-YD
;BM873-YD.P11

HO4

1-0CT-7S 09:30 PAGE 37

SEQ 0045

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) _ MACYll 27(657) 18-DEC-74 11:59 PAGE 1

DURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PDP-11

T R B TR A RIS ™ oo

1. CLEAR THE DTE20 AND INITIATE A TTON %4 BOOTSTRAP OPERATION
NG T TR A

SR11BICL1IPT O!PILDENI]
2. WAIT TO SEE PDP-11 POMER FARIL (RC LOW = TRUE) - CONI [DERDIL1] =
3. WAIT TO SEE PDP-11 POMWER RECOVER (RC LOW = FALSE) - CONI [DEADLL) = O

4. WAIT AT LEAST ANOTHER 150 MILLISECONDS AND THEN CLEAR THE RELOAD -11 BUTTON
- CONO [CR11B]

S. SET BYTE COUNTER TO A SPECIAL CODE (136S OCTAL) - DATRO [1365]
6. RING PDP-11'S DOORBELL - CONO(TOL1DBI

7. WAIT UNTIL “-10 RINGING -11'S DOORBELL"™ IS_TURNED OFF BY THE -1l
(I.E. UNTIL CONII[TO1108] BECOMES ZERO).

8. ENABLE THE DTE20 7O USE FI O INTERRUPTS
(I.E. SET CONO[PILDEN!PIOENBI]).

9. SET UP THE TO-10 BYTE POINTER (IN THE EPT) FOR THE FIRST 3.5K.
10. SET UP THE BYTE COUNTER FOR THE FIRST 3.SK, INDICATING

“INTERRUPT -10 ONLY" - DATAO (1000}
11. WAIT FOR “TO-10 DONE™ OR “TO-10 ERROR® - CONI [TO1ODN'TOLOER]
12. NOTE MHETHER THERE WAS AN ERROR (cou; (10 1 n AND THEN TURN OFF
TOLODN AND TOIOER - CONO [CLTOL0]. IF ERROR, GO TO STEP 17.

13. IF END OF 28K, GO TO STEP 17,
14, SET UP TO-10 BYTE POINTER (IN THE EPT) FOR THE NEXT 3.SK.

1S. SET UP THE BYTE COUNTER FOR THE NEXT 3.S5K INDICATING
“INTERRUPT -10 G'I.Y“ (DR RO (10001), UNLESS THIS IS THE

L N WHICH CASE INDICATE "INTERRUPT
“?u ramoccssons (OATAO [TO10IB! 10001).

16. GO TO STEP 11.
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MACY11 27(8S7) 1-0CT-7S 09:30 PAGE 38 SEG 0046
ERROR POINTER TRBLE

; BM873-YD = KL10 (PDP-11) 256 WORD BOOQTSTRAP ROM VERSION 2(17) HﬂCYll 27(657) 18-DEC-74 11:59 PAGE 1
;BMB73-YD.P11  PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PDP-1

oo

17. SET UP_TO-11 BYTE POINTER (IN THE EFT) FOR "PDP-11 BOOTSTRAP".
@T; THAT_THE FIRST WORD OF THIS “PDP-11 BOOTSTRAP™ MUST
HE BIT PATTERN 000240 (AR POP-11 INSTRUCTION).

18. RING THE PDP-11'S DOORBELL - CONO [T0l11DB]

19. WAIT FOR EITI'ER TO1108 TO GO OFF (CONI[TO1iDB] = 0),
OR TO100B TO COME ON (CONILTOLODBI = 1).

20. IF no ERROR WAS NOTED IN STEI;g%:A TQ1108 SHOULD G()J OFF

2dgd5a9

Pt Pt Pt Pt P Pt
-

22

LLEREERE .

AND THE -11
TTER CASE THE -10 MUST RESTART FROM STEP 1.

. IF TO11DB MENT OFF, WAIT FOR “TO-11 DONE™ OR “TO-11 ERROR"
- " CONI [T0110N'TO11ER]

. NOTE WHETHER THERE WARS AN ERROR - CONI [TOllER]

. TURN OFF TO11DN AND TOI1ER AND RING THE POP-11’S DOORBELL
- CONO [TOL110B!CLTOIL]

. WRIT FOR EITI-ER TO1108 TO GO OFF (CG*II[TOUDB] =0,
OR TOL0DB TO COME ON (CONI[TO100B] = 1).

. Tou%eogngmm TROL 70 THE CODE WHICH MRS 1087

VED FROM THE -10. IN THI CRSE THE -10 SHOULD START
FG.LGIIM THE PROTOCOL OF THI

. TO1ODB COMING ON INDICATES THAT THE PDP-11 HAS m AN
ERROR (OR THAT THE rmsr uono TRANSMITTED THE
BIT PATTERN 000240) gg POP-11 IS muso AT LOCATION 173766.
IN THIS CASE THE -10 MUST RESTART FROM STEP

RN

Pl

1758
1759
1760
1761
1762
1763
1764
i?&S
%
1768

ERRRENNARRNT,
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ERROR POINTER TRBL
10 (PW-U ION 2(17) 11 27(657) 1B8-DEC-74 11:59 PAGE 1
nf ﬁngW INITIgTED BY TI'EVS&-IU (THROUGH DTEZ20)

N Lo T

S& THE -10
DTEBO PRE DBUTTG'{ ﬂ (NOTSTRRP INITIATED
SRVE RO N ;ggll MEMORY LOCATION "ROTOR7™

5E RO_FOR A SUBROUTINE RETURN ADDRE
Tgsﬂf “REGISTER SAVING” SUBROUTI

;?f:xa

§
!

EEFEEREERE
oA

b b s po P p—o P B

3
23
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s
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533 33 33333093 T3
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ooso
o

?ETRDDR%? FOR W-EX-HEH TRAP
RB POINTS T0 TI-E fEXT DTE20

P
P
o
m
w
Lol
5

SR

S
55
e

—

START LOOKING FROM THE BEGINNING AGAIN
1108, STRTUS(R:‘.') ; IS THIS -10 RINGING THE -11'S DOORBELL?

118 F IT IS NOT, GO LOOK FOR ANOTHER -10
Tomacmem (PC) cuec.c FOR A CODE (1365) FROM THE PDP-10

; INDICATING THAT IT WANTS TO BOOTSTRAP THE -11

BNE 118
i NOTE THAT AT THIS POINT R2 CONTAINS THE ARDDRESS OF THE DEVICE REGISTER
BL“FM ISDT%EEORSMTB z 4, NO?I'SGTSP- I

(RS) TORE THE CONTENT
' RESTORE T E

[seleelesloaleales]
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,~(RS)
,~(RS)

: AT THIS TI
#DTECOR, RO

R2,RY
(R4)+, (RD)+ 20 REGISTER IN CORE
#<DTEREG¥2> +DTEC mvs WE mesn:o YET?

78 ;LOOP UNTIL WE HAVE FINISHED
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MACY1l 27(657) 1-0CT-7S 09:30 PAGE 40 SEQ 0048
ERROR POINTER TRBLE

: YD - KL1O (PDP-11 TSTRAP ROM VERSION 2(17) 1§ 27(657) 18-DEC-74 11:59 PAGE 1
BMB7I-YD.PLL  BUTTON #4 - B0GTSTRAP INTTIATED BV THE POP-10 (THAOUGH DTE2D)

&g;gi i gg' o&% ggg I:St néa,m sR1 = DTE20 DEVICE REGISTER BLOCK

B3
-

e
it

5
gi’é..

3

MOV #ORESET, (R1)+ ;00 R "DIAGNOSTIC CLEAR™ OF THE DTEZ20,

B R I T v e

DTE20 F N#
romnoma) :START uﬁmm -11 r:nomr INTO THE -10.
BIT $TO11DB,(R1)  ;HAS THE -10 RUNG THE -11'S DOORBELL?

&$ :LOOP UNTIL IT HAS.
$DUPE ! DURE ! NUPE, DTAG3(R2) :*FATAL* ERROR?

5
006100 ;1

:
;

o
S

NI GIWNI CI VI DI DI VI BI G WO WO W B
Lo e e e el e el el e e el el el
Pomn

SR |

o

3
@* 8 =L

8s ;BRANCH IF NO “FATAL" ERROR
#701008, (R1) ;SIGNAL "FATAL"™ ERROR TO THE PDP-10

‘HALT m.c 7 -rm
#DRESET,DIRG2(R2} ﬂba SOSgRaLE POP-11

PARIT OR NON-EX-MEM ERROR, AND ALSO TURN OFF
RIMIM -11’S DOORBELL".
TO11RD(R2) ;START INPUTTING AT LOCATION O
SINT10! <<-DTEWDC>87777>,T011BC(R2) ;READ IN 256 WORDS

o
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S
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St e EE L 2R
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=N
2

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

18 LOOP UNTIL IT HRS.
$T011DN! TO1LER, ckn :1S THE TRANSMISSION FINISHED?

gg LMP UNTIL IT IS FINISHED

sTF *TOL1DN" ISN'T ON, "TOl1lER™ MUST BE ON
8000240, (RS)  :CHECK FOR BIT PATTERN IN LOCATION ZERO

V101008, (R1)  (ETGNAC THE 10 THAT THERE WAS AN ERRGR
HIS ERROR HALT IS BECAUSE EITHER "TOLIER"

o, S5 BEPYTED 1T PoTEE 00,1500 (o104 58 T ooz

(RS) ;JUMP TO LOCATION ZERO
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MACY1l 27(857)

AN’T EXECUTE BOOT PROTOCOL
BROKEN

Y ERROR

EEEETTOOCH

IEK ==

=50 mmmmmmmm

DIRECTIVE
DTE INTERRUPT

EMT
EMENTED FUNCTION

INSTRUCTION TRAP
'TEN ST
 IRNRL
' TLLEGAL GUELE

' TRAP T0 4

W FUNCTION

OPPED

;OTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS
BE TION CODE
D?mWFL?WuﬁM

;NOT ENOUGH ENTRIES IN CLOCK QUEUE
;CAN'T EXIT PERMANENT TASK
; LOAD REQU%T NOT IMPL YET

;£ BUS PAR

' ILLEGAL TRAP (UNKNOWN TRAP)
'INPUT TTY OVERFLOW

' INCORRECT VALUE IN .SERFG
'NOT ENOUGH ENTRYS FOR DTE20

DTE FUNCTION CODES (LOW ORDER BY BYTE)
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nlaaqss uleaqpbsol
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mun —. : mnn ] = .- |1} .- nmnn mn = .—ﬁ
aiihaiaaiay  EYRERYionsies SERY £t
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000001 bnors:x.
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MACY1l 27(857)
ERROR POINTER TRBLE
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MACY1l 27(657) 1-0CT-7S 09:30 PAGE 43

ERROR POINTER TABLE

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

AL AR LA LR LA LA LA TR TR LB L TR TR LA LN TR"T]

GENERAL PROCESSOR DEFINITIONS

BRI7=340 : PROCESSOR PRIORITY 7

DTE20 REGISTER DEFINITIONS

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

POMs 200-200-012-00

.bLYCNT:l?WOO ; DELAY

]
elelalelela]
-
%0—-
nmuawn
Ll e e e e e
e P Pt e
(s o of ¥ T ]

— s —
—
-0 -4-'l§

:

88
TOFIII
AL

21

&

; DIAGNOS
; STRTUS WORD
;OIAGNOSTIC WORD 3

— =
=)
e
"

=174436
EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS)
DTE DEFINITIONS

REGISTER BIT DEFINITIONS

T
T
T
T
D
D
S
D
:
;
:

TENAD1 DEFINITIONS

beP=010000 :DEPOSIT (BIT 12)
PRTOFF=004000  .EXAMINE/DEPOSIT PROTECT OFF
PHYS=100000  .PHYSICAL EXAMINE

: T011BC DEFINITIONS
{FLOP=100000 ;I FLIPFLOP BIT

ZSTOP=040000 ; 2STOP
T011BM=020000 ;7O 11 BYTE MODE

SEQ 00s!

MACY1l 27(8S7) 22-AUG-75 10:30 PRAGE 1
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MAR 1973 MACYLl 27(6S7)_ 1-0CT-7S 09:30 PAGE 44 SEQ 002
DZBMOF .PLL ERROR POINTER T

;BMB73F - KLID (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(857) 22-AUG-7S 10:30 PARGE |
DIARG! DEFINITIONS
;KL CLOCK ERROR STOP

-
&
-

THALT
E%POSIT OR EXAMINE MAJOR STATE
MAJOR STATE
oxmgsa &Kgix INTERFACE
:gé%nc m&""& ITCH
TAGNOSTIC COMMAND START
DIAGL FUNCTIONS

=0 ;STOP_THE KL CL%K
.STRCL=01#1000 iSTART T
=02#1000 I&E g EP THE M BOX CLOCK
.SECLK= 03!1[130 TEP TI‘E EBOX CLOCK. LERVES THE

bN

IONALLY ISSLE m EW CLOCK IF THE EBOX
o 11 m’%?si"%s&%‘m

ﬂ T G-' THE CLOCKS. THE NUMBER
) _HAS BEEN
VIOUSLY BY FWTIMS LDBRR, LDBRL

;CLERAR MASTER RESET STATE
hﬁTKLNlISTER RESET STATE. RUNNING THE CLOCK WHILE IN THIS
e 1000, CLEAR THE RUN FLOP. MAKE THE MICRO COCE GO TO

.serm-lluooo ssr THE RUN FLOP. ALLOW REPEATED INSTRUCTION EXECUTION
.cmer-mmm THE CONTINUE FLOP (MOMENTARY). ALLOW THE
% CODE TO Ltnve THE HALT LOOP
LIRLTC=14%1 :UNCATCH THE IR AND LOAD IT FROM THE AD.
.DRLTC=15#1000 :UNLATCH THE DRAM REGISTER AND ALLOW IT TO LORD FROM THE

.
’

2
8

e

5

LA AR LA LI IR TR IR TR T T T

B R

2048
507
028
S
e0ss
027
02
2060
2061
c0b2
2063
2064
206S
c06b
2067
2068
e063
072
2073
2074
e07s
57
078
2073
2080
2081
g

2084
208S
2085
2087
c088
2089

LR LR LR LA LI LR LB LB LB LE LI LR TR LR T LR TR TR TE T T T I T I T
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SEG 0053

MACY1l 27(857) 1-0CT-75 09:30 PRGE 4S

ERROR POINTER TRBLE

qu?gll

MACY1l 27(857) 22-AUG-75 10:30 PAGE 1

xh R

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

DBRR:‘IE!IDOO

(DSEL=4441000 _
'
-%

043000 .Loem.-.-uéfaiﬁgo

042000
044000

)t =
-.I

r .mmmmm m

s mn

HMN&&ﬁ&

85385 1E5BY,

o
3 G
£
s | .ox
S o EE

2u £3 o2

g i BEg

=SSR > > S

o3gges  ER mrmm

85,085  wo padhe

memmm LEERS ummrmw

DDD

’’’’’’’’’

.Locm:%

046000

.mwmrm 3y nm m

wwww

a8 MMMM L
mim & Im

B DD e ﬁnww WS

c"'o””a oooooooooooooo

]
:

oML AN AT RN

b b bt iie b b b b b b b b b b b b b b bt b b b e b e L ]
MU OUOU U (UL U U U U U AU U U0 U AU U Y U U AU U CU U Y



1-0CT-75 09:30 PAGE 46

MACY1l 27(857)
ERROR POINTER TRBLE

Pil

MAR 1

2e-AUG-7S 10:30 PAGE !

MACY1l 27(857)
,» EVEN RDDRESSES
EVEN ADDRESSES

JO1-04

i

Ste
Cgtsﬂ JO? (NOTE -- JOS,6 DO NOT EXIST)

RDDRE

FUNCT!
;E‘é'lg ogam
EVEN RDDRE
SPECIAL DE?GJE OF OFPCODE 4, 7XX
IR AC QUTPUTS .-
KL STYLE DECODING OF CODES AND AC’'S

;12-14 DRAM R00-02

'15-17 JoB-1

PARIT axfrl

: INIT CHANNELS
;WRITE M-BOX

TROL RAM LOAD

057000 :LCRHI-'-S%WO

-35 56-59

,LCRMY=54% 1000
IR, DRAM CONTROL FUNCTIONS

’ DS10J=65%1000

#1000

; 10
; 14
16
;20
;¢
ek
%B

’
9
’
’
’
’

DRAM LOAD FUNCTIONS

.LCROL=52#1000
.LCROR=51#1000

’ INICL=70%1000
' WRMBX=71%1000

‘ LCRHS=55

]
’
.
’
L

0S4000
053000
052000
051000
060000
065000
070000
071000

3
5
&
s
B
X
=
g
8
3
3

’
’
’
L
’
y
L]
'
L]
’
L]
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’
’
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’
’
’
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MAR 197; MACY1l 27(657) 1-0CT-75 09:30 PRGE 47 SEQ 00S5
DZBMOF .P1l ERROR POINTER TRBLE

;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(BS7) 22-AUG-75 10:30 PAGE 1
; 076000 .MEMRS=76#1000 ;SET KL10 MEM RESET FLOP
147000 'RCRM1=147%1000 ;READ C-RAM BITS 0-19
SRR CREe-EG IR O iR
144000 .RCRM4=144#1000 ;READ C-RAM BITS 60-79
141000 RCSPF=141#1000 ;READ SPEC FIELD OF C-RAM
135000 !Romzxguooo sRERD JO7-J10 OF D-RAM
1

134000 .RDJ14=134#1000 ;RERD JO1-JO4 OF D-RAM
33000 .ROMAB=133#1000 ;READ R & B FIELD OF D-RAM

furRROMRP D PDrOMPYNDNYrYVNY
Pt s ot Pt P Pt s ot Pt Pt ot Pt Pt Pt P8 P
BSBIRRLOC28BBIRRE

’ CSHRG=164#1000
.GFNR=102#1000

' :NOTE CONSOLE SOFTWARE MUST PERFORM THIS AS R PART OF
'MASTER RESET GODE

LORD AR FUNCTION |
' LDAR=77%1000 :LORD THE AR FROM EBUS 0-35
IPcnexgxsouooo :PC-ADDRESS BREAK REGISTERS

5

SRR

DIAG3 DEFINITIONS

T=100000 Slﬂ’ SELECT LEFT
4=040000 PARITY
'0([10‘40 SHIFT CAPTURED DATA

000020
DL 000000

CNJPE
T0108M=00C001

Bt Bt Bt et et (s s s ot ot
OOMNOTNLEWMN-O

e
4
e2
e2
:
ee
ee
ee
ce

o2 :
2226 :

ik

DRESE T=000100
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;BMB73F - KL10 (POP-11) 256 WORD

FO5

SEG 00Se

BOOTSTRAP ROM VERSION 3(23) MACY1l 27(657) 22-AUG-7S 10:30 PAGE 1

; STAT DEFINITIONS

+0100N=100000

BON18R=4008

2
§

aeg!
%

£
32
i
%

il

88
23
g,
88

AR AR LR LA LA LR IR IR IR IR IR IE TR TR T I T FREEEE TR TRl TR L R T T g e

.-.-l!..'.'.qiE o

LI TR L LA TR T LA R LB LB LR LR LR LA 1

n—o
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un 9
e b
one

onNnLswn—0
nn

; 70-10 NORMAL TERMINATION
P RS T8
Ew ?Eummsmou STA?‘US
Sl
-10 EQESTS I%YINTERRLPT STATUS
-11 mY m&&;m FLAG STATUS

=001000 .-u
e PR
oum :T
nonuszam-agoem ,10—1

- T STAT
SEST iSRS
1 uonm. TERHIMTION FLAG STATUS

$0-11 m ERHIMTIW FLAG STATUS
s NULL

000040 NULSTP= : n?
000040 INT i1 ERRUPT ENABLE
000020 BPARE }EBUS PARTTY ERROR
000020 E : PRRIT ERROR
000010 RM=000010 :RESTRICTED MODE
000010 INTROF=000010 ;DI PDP11 INTERRUPT
000004 .oes'os'x,m /sxm" INE oo:\cT
% 5115- :tf'gl-?x MEE T
000002 ERR!1S= 7011 mgn rsnmmnon anc STATUS
000001 INT 1} INTERRUPTS ON
000001 ERR1IC 1 ;CLEAR TO-11 ERROR TERMINATION FLAG STATUS
; DTE20 COMMUNICATION AREA OFFSETTS (MORD NAMES)
000000 PIDENT=0 : PROCESSOR IDENTIFICATION WORD
% T=1 :POINTER TO COMM AREA OF NEXT
3:2 :CLOCK CPS COUNT
000003 T nrt OF DAY
000004 DATE=Y4 ;
000005 1=5 : g% gm WORD 1
000006 s PROCE TATUS WORD2

%% "g =
e s
e el iy

PROCESSOR

PROCESSOR (CIRC LIST)
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8!‘873" KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(857) 22-AUG-7S 10:30 PAGE 1

000017 STRTL%EW

B e e Salum

i &%mewwmm
ks ) gy

HE PROCESSOR ASSOC WITH THIS BLOCK

WORD FOR NON-QUEUE PROTOCOL
WORD

EPT ADDRESSES AS DEFINED IN BOOTS FOR USE IN THE
SECONDARY PROTOCOL

000444 DTEFLG=444 opsnmon COMPLETE FLAG
DTEF 11=450 1
DTECMD=45] 0 11 COMMAND WORD
ormo-qss normon TTY OUTPUT COMPLETE FLAG
DTEMTI=4S6 sMONITOR TTY INPUT FLAG

; STATUS DEFINITONS
t
T

otp=2 10 HIN TNDIRECT IN PROGRESS




HOS

MACY1l 27(657) 1-0CT-7S5 08:30 PAGE SO SEQ 00se
ERROR POINTER TRBLE

;BMB73F - KL10 (PDP-1!) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(8S57) @22-AUG-7S 10:30 PAGE 2

-
—

! DEFINITIONS . . .
ROTOR?= 40 +SAVE RO TO R7 IN 40 TO S6

6TESRV= 130 ;SAVE FIRST 12 DTE REGISTERS DLYCNT TO TO11DT
; IN LOCATIONS 130-156

AETRY= 10. ;DO 10 RETRIES BEFORE HALTING
ROMORG= 173000 ;ROM STARTS AT 773000

! ESTABLISH ROM ORIGIN

' ZROMORG

R &

2

Cadla

B

2336
2337
g;:aa
530
e34!
c34e




MACY1l 27(657)

1-0CT-7S 09:30 PAGE 5!
ERROR POINTER TRBLE

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

I0S

MACY1l 27(857) 22-AUG-75 10:30 PAGE 3

: EXTERNAL BUTTONS #1, #2, 3
: BUTTON #1 -- LOAD USING SWITCH REGISTER
010037 , mow ﬁutom MOV RO, ROTOR7+0 :SAVE RO IN LOCATION 40
0:1:: : ’mom um: MOV SWR, RO GET SWITCH REGISTER
17%93 : 173006 15%33 ' s
032700 ;173010 %530 BIT #8170, RO : 1S LOM-ORDER BIT SET?
ooogg; 1173012 oa%
001 ;1%14 001 BNE BUTONX vzs-- LOOK AT CONTENTS
000SS7 ;173016 000SS57 BR REGSAV NO-- SAVE R1-R7 IN 42-56, GO TO ADDRESS IN RO (FROM SWR
: BUTTON #3 -- LOAD BOOT FROM nxu FLOPPY DISK
005000 ;173020 00SO00 BUTON3: CLR RO :SAY LOAD FROM FLOPPY, UNIT 0
000404 ;173022 000404 BR BUTONX :GO TO COMMON CODE FOR 3 BUTTONS
: REQUIRED POMER-FAIL VECTOR
6%33 :173024 173000 .HORD  ROMORG,PR?
;173026 000340
: BUTTON #2 -- LOARD BOOT FROM RPO4 DISK
012700 ;1% 012700 BUTON2: MOV $8177,R0 sBIT 7 MEANS LORD FROM RPOY
000200 ;1 000200
: BR BUTONX :FALL INTO COMMON CODE
;Roxssnvsnmnsnsmpmgsnmmssmroaoor
: AND CONTRINS ONE OF THE FOLLOWING:
: BITO =1 IF FROM SWITCH REGISTER
: g{r 7:=0 LORD FROM Rx& FLOPPY DISK
: 1T7=1 LOARD FROM RPOY DISK
: BIT15 =1 INDEFINITE RETRY
: NOTE THAT IF BUTTON #4 IS PRESSED, RS WILL CONTAIN BIT 0 = 0, BIT 1§ = |
010005 ;173034 BUTONX: MOV RO,RS :SAVE PARAMETER FOR BOOT
1 : 17303 ASLB RO .Lsrr-mxcn speso rm.o IN LOW BYTE
12 : 173040 CMPE  #16¥BITY,RO s IS SPEED |
000340 ;173042 000340
101404 ;173044 101404 BLOS 108 s YES-= UNIT rm.o IS UNIT & TO BOOT FROM
122700 ;17304 122700 CMPE  #3%BITY,RO 1S SPEED 0, 1, OR 2?
000060 ;173050
101001 ;1%2 10100 BH1 108 ;ves-- UNIT x§ UNIT TO USE
005000 ;173084 CLR RO 'NO=- USE
000300 ;! los: swaB RO :GET UNIT # IN LOM an
042700 ;1;3323 oumeu;% BIC #4C7,R0 s TRIM T0 3 BITS 2,
177770 ;173082 177770

SEQ 00s3



J0S
BT R R 0 s gy e

2397 4
: UNIT & IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7

s:oo %gz g 4 105706 . 1ST8 sg u-;a; T FROM?
nm ; 10055 BMI BOOT =] -- aoo ROM RPOM4 DISK
; BR RXBOOT :BIT 7 = 0 -- BOOT FROM RXI1 FLOPPY DISK




0%9?;11

L

3

PERPPRRERRPREY
BB@NT i Twh—0

MACY1
ERROR

1 27(57)
ER TRBLE

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

POINT

177170
000000
-
000000
000002
000016
000001
000002
000001
000001
000073
000001

KOS

1-0CT-75 09:30 PAGE S3

e
RXCS=

AXBTRK=
RXBSCT=
AXDTRK=
RXDSCT=

MACY1l 27(857)

RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES
: RX11 REGISTER DEFINITIONS
177170 :EXTERNAL PAGE RODR OF FLOPPY

0

l.
1.

ss.
1.

E

P

RXERR= BIT1S
RXTREQ= gm
RXDONE= BITS

RXUNIT= BITH
RXFUNC= ang:anaeam
RXFILL= O

;OFFSET FOR CSR

i

3

RXEMPT= 2
&"&35 :
3

ano o
s MUL T I-PURPOSE Dﬁ$0 Surrsn REGISTER

&
g

Hﬁ

BOOTSTR“’ FROM TRACK 1
; SECTOR 1 (LOGICAL BL(K:K 0

DLH’ T0 TMCK 89
; SECTOR 1

rz r:gr THE BOOTSTRAP IS mmen m Locxcm. BLOCK ¢ mm .
&gg oﬁs Hs %%‘Eﬁs’ré ! m zvzmr %moé (PHYSI

REGISTEE USAGE :

RERO oa WRITE FUNCTION. BIT 1S SET IF WRITE
SS OF RXCS

RENT TRACK (HIGH BYTE) SECTOR (LOW BYTE)
RACK (HIGH BYTE) SECTOR (LOW BYTE)

DATA RDDRESS (TO READ OR WRITE)
PQRRHE %D SAVED FROM INITIALIZATION

SEQ 00el

22-AUG-75 10:30 PAGE 4




LOS

MACYLl 27(657) 1-0CT-7S 09:30 PAGE SY
ERROR POINTER TRBLE

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

il RXBOOT:
&l}gzg:ll :{730723 :8? MOV #<RXBTRK*BIT8) ! <RXBSCT*BITD> ,R3
B ES  m % ATy
8685% :i;gi %SB% MOV #RXUNIT,RO : NO-- IJSE UNIT & |
%pr :igi&l %20589 108: BIS #RXRERD+RXGO,RO ;SET READ FUNCTION IN RO
; BR RXSTRT ;FALL INTO START-UP

SEG 0062




MOS

MACY1l 27(657) 1-0CT-75 09:30 PAGE S5 SEG 0063
ERROR POINTER TABLE

:BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(857) 22-AUG-7S 10:30 PAGE Y4
! HERE TO START RXI1 ON A TRANSFER, EITHER DUMP OR BOOT
RXSTRT: MOV ®RETRY,SP sSET RETRY COUNT
MOV SRXEPA+RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX1l
BR RXRTRY sFALL THROUGH RETRY CHECK
: HERE ON ERROR TO RETRY
RXRTRY: TST RS < INDEFINITE RETRY?
BMI 108 vs
DEC 3=
BLT RXEHLT 'GIVE UP IF RUN OUT

{0S:  RESET :CLEAR THE WORLD
CLR RY ALWAYS START TRANSFER AT LOCATION ZERO
MOV R3,R2 *GET START TRACK AND SECTOR
208: BIT $RXDONE , (R1) *MAIT UNTIL READY FOR FUNCTION
BEQ 208 :NOT YET-- WAIT
ST RO s THIS WRITE?
BMI RXFLSL sYES-- FILL SILO BEFORE WRITE
BR RXPERF :NO-- JUST DO FIRST READ
: HERE TO PERFORM READ OR WRITE, AS SPECIFIED IN RO

hxpsnr MOVE RO, (R1) :D0 READ OR WRITE
1STB (RD) :RERDY?

BPL 105 ;NO== WAIT

MOVB  R2,RXDB(R1) ;SET SECTOR #

ESTB (R1) RDY ron TRACK?
L c0s WRIT

YE%-- GET TRACK #

oL
Gpmggen
—— o
b o e
oo
go

>

Hg

-

I
S

23

£

=
gﬁég

FECSYTRE DN
&

FESHIE HURD
93933343 3343

00S
00S
00S
oos
00S
005
00S
00S
005
00S
00S
00s

3

s
a8
B
— e

§§""

.a-g
~
L L

R2
R2,RXDB(RI)

i

RARRRARA AR

i
n R O Y ol N X o T S S Sy Wy

R2 RESTORE HIGH TRACK, LOW SECTOR
SRXERR! RXDONE , @Rl ; :DONE OR ERROR?

S ANSEERERENE
aadddddddddala

gmo—r—b—o—o—r—o—r—o—u—o—o—
SN A N A A H

-~
L
S
o
e

B0 B s P Pt Bt Pore P o w0 oot Bt om0 P =D Pron b o B o
(&
n
B

CL R TR LR R L R TR R T R TR DR TR TN "X

308 ;NO-~ WRIT
RXRTRY : YES-- ERROR IN FUNCTION

:




53
3

o g

OO
ODONO" N EWMN—D

R

0
—
| )

002216

pos212
005214

00S216
00S220
00Seee

00Sa4e

005250
00Sese

00S2sH
005262
00SeeM
005266

5270
00s272
00S274
005276

MACY1l 27(657)
ERROR POINTER

101816

TABLE

73238 100003
,17323‘4 116124
; 173236 000002
; 173240 000766

A

; ;173242
173242
1732'*2 122222
022704

173276 101516

NOS

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

! DISK TRANSFER COMPLETE WITH NO ERRORS

B
’

ST RO :THIS A WRITE?

BMI RXWDON sYES-- SEE IF DONE WITH DUMP
: BR RXEMSL :NO-- READ-- EMPTY SILO
: READ COMPLETED-- EMPTY SILO TO MEMORY
RXEMSL: MOV SRXEMPT+RXGO, (R1) ;START EMPTY

los: BITB
BR 208
: REQUIRED POMER-FAIL VECTOR

‘ MORD  ROMORG,PR?

$RXTREQ!RXDONE, (R1) ;READY FOR WORD, OR TRANSFER DONE?
; BRANCH AROUND VECTOR

dos:

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
Er 108 :MAIT FOR NEXT BYTE
: SILO EMPTIED-- SEE IF WE ARE DONE WITH BOOTING
RXRDON:
§$8=,
CMPB (R2)+,(R2)+
CHP $256. k2, R4 :HAVE WE READ ENOUGH?
BHI RXPERF

;NO-- RERD_SOME MORE
CLRPC: CLR PC ; YES-- GO TO LOCATION ZERO
; WRITE COMPLETED-- SEE IF DONE DUMPING

RXWDON:
§35=.
INC R2
CMPB  #26.,R2 s THIS LAST SECTOR ON TRACK?
BHIS 108 :NO-- KEEP ON GOING
CLRE Re :YES-- CLEAR SECTOR ADDRESS
ADD $8IT8!BITO,R2 ;BUMP TO NEXT TRACK, SECTOR 1
108: CMP #1024, #28.%2,R4 ;ARE WE DONE WITH 28 K?
BLOS  HALTD :YES-- GO HALT WITH RO= O IN DISPLAY
: ER RXFLSL NO-- FILL SILO WITH NEXT %Ecroa

SEQ 0064



BO6

E%IPH&?E%)T&?T-E 09:30 PAGE 57

! MRITE ANOTHER BLOCK-- FILL SILO
RXFLSL: MOV SRXF ILL+RXGO, (R1) ;SET TO FILL SILO

HY

A

=1

BITE SRXTREG!RXDONE, (R1) ;READY FOR ANOTHER BYTE?
108 ;NO-- WAIT SOME MORE
RXPERF ; DONE-- GO PERFORM WRITE
(R4)+,RXDB(R1) ;YES-- STORE ANOTHER BYTE IN SILO
108 ;WAIT UNTIL RERDY FOR ANOTHER
RFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT
SRXRERR+RXGO, (R1) ;D0 A READ ERROR REGISTER FUNCTION

SRXDONE, (R1) ;WAIT UNTIL ERROR ASSEMBLED

ELRREY

G oy

t

108 .
RXOB(R1),RO ;GET ERROR REGISTER
HALTED ;HALT AND DISPLAY ERRORS

e Wwe S GBI We B W
L ok Sl N TN SR SN N

! START -11 HERE T0 DO A DUMP TO RXI1 FLOPPY DISK

! NOTE THAT RO-R? ALREADY BEEN SAVED IN 40-S6
P e BUTTON 81 WA6 BUSHE
RXDUMP :

MOV SCRXDTRKBITE) ! (RXDSCT¥BITO) ,R3

es70
2571
278
2574
es7s
es7b
es77
27
&8
5283
e84
2S8S
£586
cs87
csB8
£583

SBITIS!RXWRIT+RXGO,R0 ;00 A WRITE

RS :CLEAR INDEFINITE RETRY BIT
RXSTRT :START DUMP GOING

AR RO
GRIRLO2S




COb

MAR 1975 MACY1l 27(B57) 1-0CT-7S 09:30 PAGE S8 SEG 00ek
DZBMOF.P11 ERROR POINTER TRBLE

gg :BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(B57) 22-AUG-7S 10:30 PRGE S
: . : REGISTER SAVE ROUTINE

REGSAV IS CALLEC TO SAVE THE GENERAL REGISTERS RO-R7
IN MEMORY AT 40-5& (LOCATION ROTOR?).

CALLING SEGUENCE:
sgt¥07 +0
BR REGSAV
RET: <RETURN HERE»
ALL REGISTERS RESTORED

BRELREERES

LA LA L LB LR LI LR LA LR T LTI TEy

i
3

RO,ROTOR7+16 ;SAVE RC AS PC IN 56
$ROTOR7+16,R0 ;RO NOW POINTS TO Se

SP,-(RQ)
RS, -(R0O)

e

LA L L L R T TR TR R R Y

i

RRRRRRRRRR
2
.

Bt s et Pt ot Pt s Pt ot e
O NOUN £ WMo

AR
55

o000

L

ZREER
ZZETZ

¢
OO0OO00000D
Poe Bme b e pe e

3
3

:
g

88

N
OOO00
o

s o pespsPpaPpaP P -2 pod-sh = puop-s

gbee
eb23
2ba4
2bed
cbeb
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MACY11 27(657) 1-0CT-7S 09:30 PAGE S8 SEG 00e7
ERROR POINTER TARBLE

;BMB73F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)  MACYLl 27(657) 22-AUG-75 10:30 PAGE 6
: ; RPOY DISK BOOTSTRAP AND DUMP ROUTINES

! RPOY REGISTER DEFINITIONS
176700 APEPA= 176700 ;EXTERNAL PAGE ADDRESS OF RPO4 REGISTERS

: 000000 RPCSI= O OFFSET FOR CSR u*
: 040000 RPTRE= én RANFER ERRROR
. 020000 RPMCPE = ma 8US CONTROL PARITY ERROR
: 004000 RPDVA= BITI! on VE AVAILABLE (TO -11)
: RPROY= BIT? FUNCTION gomu: E
: RPFUNC= BITS!'BIT4!RIT3'B 1218111 :FUNCTION
: 000020 RPPRST= 20 . READ-IN’PRESET
: 000060 RPHRIT= 60 : WRITE DATA
: 000070 RPREAD= 70 : READ DATA
. 000001 RPGO= BITO : GO
: 000002 = 2 :WORD COUNT REGISTER
: 000006 RPDR= & :TRACK (HIGH BYTE) SECTOR (LOW BYTE)
: 000010 RPCS2= 10 CONTROL AND STATUS REGISTER s2
: uoomg RPUNIT= BIT2'BITI'BITD :UNIT &
: 000012 = 12 -DRIVE STATUS REGISTER
: 100000 RPATA= BITIS ATTENTION ACTIVE
: 040000 RPERR= BITIY :DRIVE ERROR
: 000034 = M -DESIRED CYLINDER
. PARAMETERS
; RPBCYL= 0. ;WROH CYLINDER O
: 000000 RPBTRK= (0. : 0
: 000000 RPBSCT= O. : SECTOR 0
: ooos?x APDCYL= ng. m T0 cvn.moen 409

TRACK 1
; SECTOR

OfsiECG)E (H{GH BYTE) UNIT # (LOW BYTE)
g - CYLINSER
R3 -~ TRRCKcéHIGH BYTE) SECTOR (LOW BYTE)

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

Z5.9 o5
3




00S410
0OS4ie2
00S414
00su16

MACYLl 27(657)
ERROR POINTER TRBLE

00S0Ce
00SC03

052700
034400

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

ECB

! HERE TO BOOT FROM RPQ4-- UNIT # IN RO

T:
CLR
CLR
BIS

Re
R3
$<RPRERD+RPGO>#BIT8,R0 ;SET RERD HIGH BYTE, UNIT & LOW BYTE

SEQ 00e8



3

GERREEEREE

e710
e7ll
e’le
S'_/'B
14
er7ls
Eﬂ;
e’l
e718
e719

RORRRA

3

MACY1l 27(8S7)

ERROR POINTER TRBLE

17400

Neo8e
g
—

1 8

S

8
)
—

Stat=l =R Alead AToT=
gmgméng

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

73120 Qi

R8T
=

—0
S
S

8

Hie
1 &

e
=% p3g 3333

Ll e e el e el e e e el S S Y b pce o P
o
2
==

swe
-
r—
Y
[ =)

[ S N ol ol ol Y Y Sy

— b

Bo8 RSRRER
y 1o ~.

n e e (T g

>—
8
n
[ -

MOV
BR

FOb

1-0CT-7S 09:30 PAGE 6l

#-256.,RY
RPSTRT

;READ 256 WORDS TO BOOT
;START BOOT GOING

! START RPOY GOING ON EITHER DUMP OR BOOT

§PSTRT: MOV
MOV
BR

M

w
e
-

T

SRETRY, 5P :RETRY RETRY TIMES
SRPEPA+RPCS1,R1 ;ADDRESS RPCSI IN RI
RPRTRY sFALL THROUGH RETRY CODE

II'FINITE RETRY?
i YES-- TRY AGA

IN
;RETRY coum EXHAUSTED?

SP
RPEHLT ;YES-- GIVE UP

: 2AP! !
RO, RPCS2(R1)
$RPDVA, (R1)

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

RPRTRY :NO-- TRY AGAIN
$RPPRST+RPGO, (R1) ;00 *READ-IN PRESET' FUNCTION
R2,RPDC(RL) ;SELECT PROPER CYLINDER
R3,RPDA(R1) ; AND TRACK AND SECTOR

R4, RPHC (R1) ;SET UP MORD COUNT TO PROPER VALUE

TROGAESS, $InGE 17 156 BPTER KEsD-In PRESeT

IN LOW BYTE
RO, (R1) STRRT F%TIM
RO’

(R1) ;cho .
208 :NO-- WAIT UNTIL IT IS
$RPTRE!RPMCPE, (R1) ; TRANSFER OR MBC PARITY ERROR?

RPRTRY :YES-- ERROR-- TRY AGAIN
SRPATA!RPERR,RPDS(R1) ;ATTN OR OTHER ERROR?

; YES-- ERROR-- TRY AGARIN

;READ FUNCTION?

YES-- BOOT-- GO_TO LOCATION O

;NO-- DUMP-- HALT HITH RC= 0 IN DISPLARY

RPRTRY
RO

CLRPC ,
HALTO

SEG 00e3

MACY1l 27(857) 22-AUG-75 10:30 PAGE &



GOb

1-0CT-75 09:30 PAGE &2
TABLE

! WERE TO HALT AFTER A DUMP-- DISPLAY RO= O IF NO ERRORS
HALTO: CLR RO :DISPLAY RO= 0 TO INDICATE NO ERRORS

:173536 000000 GALTED: MALT  ;DIE
: 173540 BR AALTED :STAY DEAD

: HERE ON ERROR FROM RPOY ARFTER RETRYING-- DISPLAY DRIVE STATUS IN RO
173542 016100 RPEHLT: MOV RPDS(R1),RO :DISPLAY DRIVE STATUS
1735% %975 BR HALTED :R.1.P.

! START -11 HERE TO DUMP TO RPOM DISK
: NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-5b&
: BY PRESSING BUTTON sl.

§

MOV SRPDCYL ,R2

MOV #<RPOTRK*BIT8> ! (RPDSCT*BITO>,R3

MOV #BIT1S! ((RPHRIT+RPGO>#BIT8>,R0O ;D0 A WRITE, UNIT ¢ O
MOV 8-¢1024.%28.> ,R4 ;SET TO DUMP 28 K

RS ;CLEAR INDEFINITE RETRY BIT
RPSTRT :START DUMP GOING

go
-
i
p—
o

A

B

%
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MACY11 27(657)

1-
ERROR POINTER T
;BM873F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

.
’
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e weswmewe ™
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HOb

T-75 09:30 PAGE &3

MACY11l 27(BS7)
; INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTEZ20
; DTE20 DEFINITIONS

NOTE THART RLL DTEP.O REG&H.ER DEFINITIONS AND BIT DEFINITIONS
: IN SOEF

_-e wme

:

; (WILL BUMP TO & O)

SEG 0071

22-AUG-75 10:30 PAGE 7

brESIZ= 4O :EACH DTE OCCUPIES 20 uoaos IN EXTERNAL PAGE
DTEMAX= Y ‘MAX OF 4 DTE'S ON A PDP-11
! BUTTON #4 -- INITIATED BY '-10 RELOAD -11' BIT
0037 BUTONY: MOV RO, ROTOR?+0 :SAVE RO IN 40
;gm MOV £108,R0 :SET RETURN ADDRESS IN RO
g4 BR REGSAV :SAVE R1-R?
: REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON
: THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
: RINGING AND MAVE THE VALUE 1365 (OCTAL) IN IT'S
: 10 -10 BYTE COUNT TO10BC.
: NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20'S.
pos 10s:  CLR &S  ;ADDRESS LOCATION ZERO
2500 MOV (RS)+,R0 ggvs 0 IN RO
2501 MOV (R6)+'RI iSAVE 2 IN Rl
502 MOV (RS),R2 :SAVE 4 IN Ra
MOV 2218, (R5)+ :SET NXM TRAP ADDRESS IN Y
03 MOV (RS), & IN R3
3‘1‘3 MOV #PR7. (RS) gg\rmmxonm FOR NXM TRAP
} LOOP THROUGH ALL DTE’S
% 208: MOV #DLYCNT-DTESIZ,RY ;POINT TO DTE # -1'S DELAY COUNT REGISTER
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HREERRRAERARR
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MACY1l 27(657)

ERROR POINTER TRBLE

1% 012706

173664 001365

106

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

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

éxs MOV Y, 5P sSET SP TO 4, STACK IS LOCATIONS 2 AND O
S25.  AoD $DTESIZ,RY :BUMP TO NEXT DTE'S EXTERNAL PAGE ADDPESS
TSTB Rg THIE THE s or Tus DTE’S?
NOTE THAT THE (AST
AND THAT NOW R4= 774
BMI éos s YES-- mm nu. OVER, UNTIL A DTE
SAYS HE PUSHED' THE BUTTON
BIT honoe STAT-DLYCNT(RY) ;DOORBELL RINGING?
BEQ NO-- TRY NEXT DTE
CHMP romec-oucunmi (PC) ;DOES THIS ONE HAVE 1365
: IN IT'S T0 -m BYTE COUNT?
BNE 228 :NO-- TRY ANOTHER DTE

SEQ 0072
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MACY1l 27(B57) 1-0CT-7S 09:30 PAGE &5
ERROR POINTER TARBLE

:BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(6S7) 22-AUG-7S
; s WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
: ADDRESS OF DLYCNT REGISTER IS IN RY
u&glg ;1% 10315 ' MOV ,(RS) :RESTORE LOCATION &
gi ¥ 7§ gi%?t:?. MOV RL-(RE) i 3
ngﬁ-ﬁ Ex%m gmms ;&' ' =(RS) ; S
: SAVE FIRST 12 DTE REGISTERS DLYCNT TO TO11DT
: "IN LOCATIONS 130-156
012700 ;173676 012700 MOV $DTESAV, RO :POINT TO SAVE AREA
000130 ;1% 000130
012420 :1 0i2420 29%: MOV (R4)+, (RD)+ .SAVE A REGISTER
022700 ;173704 022700 CMP 8701 10T-OLYCNT+DYESAV, RO ;FINISHED?
000156 ;12;06 000156
103374 ;173710 103374 BHIS  29% :NO-- SAVE SOME MORE
: R4= TO11DT+2
: SET R1= STATUS REGISTER
: R4Y= DIAG2 REGISTER
: DO *DIAGNOSTIC RESET' TO CLEAR DOORBELL AND BYTE COUNT
: LOADED FLRG
:173712 §s3-=.
00S724 ;173712 00S724 ST (RY)+
010401 ;173714 010401 MOV RY,R1 : S0 DOES Rl
0 f ;ir 18 f MOV $DRESET, RO :SETUP RO FOR 'DIAGNOSTIC RESET'
010021 ;173722 010021 MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER

SEQ 0073

10:30 PAGE 7
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MACY1l 27(8S7)_ 1-0CT-7S 09:30 PAGE 66
ERROR POINTER TARBLE

¥ §

TERS:
" El;s-- g%?i{s%g%gwﬂlg RESET FUNCTION)
RY -- DIAGZ (Dmmog% REG!STER #2, WHERE DRESET IS)

Tfi -IOHILLNGI RRTREN)IN;-H MEMORY, AS SOON AS WE SET
-10 WHEN FINISHED, THE =10 WILL RING OUR DOORBELL.

CLR DLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELAY (ZERO)
CLR TO10AD-STAT(RL) ;S:~"T DUMPING -11 MEMORY 70 -10

: STARTING AT Locnu
hauoa.( 1) .18 RINGING (TRANSFER COMPLETE)?

BEQ -- WAIT FOR L
MOV %‘(m) S-- CLEAR hl) ERROR FLAGS

NOW THE -10 MWILL GIVE US A $56 WORD BOOTSTRRP TO BE RERD

%NT -16 llri'EmeY TFRHMNRTION& WILL ST‘RT EXE&ITION
THE LOADED CODE AT LOCATION'O.

CLR TOL11AD-STAT(R1) ;START INPUT TO LOCATION O
MOV $IFLOP!<<-256.)87777>,T011BC-STAT(RL) ;256 WORDS, INTERRUPT

¥

[—
¥ -

:
:

& §§§§

.
8

8
R
o8
=

0 N

e Sl = e e

o
=
8
[—y
s

A AR LB LA LB LA 1J

¥
§§

*-—
3
—

§
-
wewewe wewe
= B-s P s P oo P Bt o= bt P p

98 s )
Qig"‘

)
33
8

; =10 WHEN DONE
$T011D8B, (R1) ;DOORBELL RINGING (LOARD FINISHED)?

40$ NO-- HAIT unm DONE
RO, (RY) LEAR DOORBELL RINGING
eatns RS T RS: ams- 1, BITO= 0

TO SAY aunon #4 PRESSED
be :GO TO LORDED CODE, STARTING AT
: "LOCATION O

:
g

o
b
a
—
£

T

o
gt—

§

c87¢
e875
e876
e880
%
2885
c886
2887
2888
2889
2830
e89l
e832
2893
o8N
&
2899
2300
2301
2302
2303
2304
e30s
2306
2307

-
[
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Y1l 27(657)_ 1-0CT-7S 09:30 PAGE 67 SEG 0075
POINTER TRBLE

:BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(8S7) 22-AUG-7S5 10:30 PAGE 8
: . FILL TO END OF ROM

+173774 000004 ' JPRINT (<1000>-¢.-ROMORG> ;FREE BYTES AT 1000
1173774 000 .BYTE
:173775 000 "BYTE
000000 ;17 000 .BYTE
;173339 000 .BYTE

.END

2
i

BRI
OOV N LW

: .BLKNW
: .BLKNH
: .BLKW

2920
2%l
2925
292

2924
2925
)
2327
2328
2929
2330
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MAR 1975 MACY1l 27(857) 1-0CT-75 09:30 PAGE 68
DZBMOF .P11 ERROR POINTER TRBLE

2931 5 SEREREIE I 00 30 00 30 06 3038 96 36 36 36 06 30 636 30 36 31 3096 3636 30 36 3696 8 36 36 38 3690 36 9696 36 30 36 30 90 3636 36 36 36 36 30 36 30 6 3%

; INITIALIZATION AND START UP OF PROGRAM.
5 IR I HHEE HHE RN

RESTRT:

;FIRST LOCATION TO BE CLEARED
;88525 MEMORY LOCATION

. :LOOP BACK IF NO
#STACK, SP iSETUP THE STACK POINTER
$$SCOPE , 98 10TVEC 10T VECTOR FOR SCOPE ROUTINE
340, 9810TVEC+2 :LEVEL 7

TVEC : E?&f%m FOR ERROR ROUTINE

$SERROR, J$EM

#3490, I8EMTVEC+2 :

$STRAP, 98 TRAPVEC : TRAP v;cron FOR TRAP CALLS

340, 9k TRAPVEC+2 : LEVEL

s. , S(PADR  INITIALIZE THE LOOP ADDRESS FOR SCOPE
TO ASK WHICH TYPE

70 ASK WHICH TYP

REPORT
UNEXPECTED TRAP TO ARDD 0
Y FOR_PWR FAIL BEFORE FIRST TEST.
QUT TRAP VECTOR

8
=

o3
S

OO0000000
b s et P s ps po s
Qﬁa Ny
o A
NN
e
=z

2222233338303
paRnon

AALH32

3
2PDBO

433
5

(SP)+, 344
MAP. YA, 98173000
BY4S

teet Sea
3%173400

(SP)+,384
B43

(SP)+, (SP)+
(SP)+,3#4

#MAP. YR, TRBLE

$END. YA, ALLEND

#173376,LASTA
$000101,VERSON :SET ROM TYPE
PRGI :START TEST |

MAP.YB,3%173000 ;DOES 1ST WORD COMPARE?
693 ;CHECK NEXT MAP
$MAP.YB, TABLE  ;1ST MAP ADDR
$END.YB,ALLEND ;LAST MAP ADDR

23R
R

G‘»
—
eilut

A B A LR LR TR TR TR TR TR TN T .

2243 3322227933
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MAR 1 MACY1l 27(657) 1-0CT-7S 09:30 PAGE &9 SEQ 0077
DZBMDF .P11 smoé POINTER TRBLE
gg 04 81275 1 000624 MOV ,LASTA Lﬂ?T ROM ADDR
12 012767 00S164 MOV 102, VERSON TYPE
2987 000167 mmau . IMP PRGl smm TEST 1
S& ggem 173150 173000 CMP MAP. YC,3%173000 ; ooss 1sruonocomm£'
2990 1036 BNE 748
2991 007634 Ol 000004 MOV aw -(SP) gg ogc
2995 007640 01 007664 000004 MOV 768.3 TF nnsour
2993 (007646 026 173626 173400 CMP mp?cmoo 38173400 .16 IT
2994 007654 001004 BNE 77% ,m; F NOT YC
2995 007656 012637 00OOOM MOV (SP)+, 34 sRESTORE LOC 4
2233‘? 007662 (000404 BR ‘YES IT IS A YC
007664 ua% 768 CMP (SP)+, (SP)+ s ADJUST STACK
2998 01 000004 MOV (SP)+ 384 sRESTORE LOC 4
% oong 000416 on BR 748 sCHECK NEXT MAP
3001 oursi'm 012767 003000 000522 MOV m.;g,mas : 1ST MAP ADDR
012767 003776 000516 MOV #END. YC,ALLEND ;LAST MAP ADDR
007710 012767 173733 000520 MOV 8173776 LASTR  :LAST ROM ADDR
007716 012767 000103 005060 MOV 000103, :SET ROM TYPE
007724 000167 000720 - IMP PRG1 :START TEST I
g% %N” 026737 174044 173000 CMP MAP., YD, 38173000 ;ooe&xsruoaocomme’
001016 BNE :CHECK NEXT MAP
goe 007740 012767 000Y4SE MOV $MAP.YD, TABLE  ;I1ST MAP ADDR
10 007746 012767 004776 000452 MOV $END.YD,ALLEND :LAST MAP ADDR
gu 007754 012767 173776 0004SY MOV #173776,LASTA  :LAST ROM ADDR
12 007762 012767 000104 0OSOIY MOV $000104, VERSON ;SET ROM TYPE
3013 007770 000167 0O00&S4 IMP 1 sSTART TEST |
3014 007774 798:
%15 007774 026737 175000 173000 CMP MAP.YF,3%173000 ;DOES 1ST WORD COMPARE?
16 010002 001016 BNE g s CHECK NEXT MAP
3017 010004 012767 00S000 000412 MOV #MAP.YF,TABLE  :1ST MAP ADDR
301g 010012 012767 005776 000406 MOV $END.YF ALLEND ;LAST MAP ADDR
3019 010020 012767 173776 000410 MOV $173776,LASTA  ;LAST ROM_AODR
3020 010026 012767 000106 MOV 8000106, VERSON ;SET ROM TYPE
%Sé gioo:ﬂ 000167 000610 i TMP PRGI smm TEST |
3023 moomtmu 104400 010540 TYPE  ,NMATCH :NOT BMB?3YR OR B OR C OR D
3024 010044 000000 HALT
3025 010046 00S767 000362 CONT: TST INITFG xs THIS THE FIRST TIME START UP?
26 0100S2 001127 BNE 3% xr nor FIRST TIME HERE.
27 010054 005167 0OO3SH COM INITFG THE FLAG
28 010060 104400 011242 2s: TYPE  ,BM873X TYPE THE GUESTION.
010064 104412 RDLIN
30 010066 012602 MOV (sm R2
31 010070 011202 MOV R2),R2 ;Pmcz cmmcrsn INTO R2.
3032 010072 022702 0000S2 CMP csaka MRS ¥ HIT??
3033 010076 omm% BNE g4’ 'BR_IF NO
3034 010100 012767 006260 000316 MOV 8MAP. v JTABLE  ;SET FOR START OF TABLE
3035 0i0i06 012767 00B6SE 000312 MOV 8END.Y. ALLEND ;SET END OF TABLE
g% gigig 012767 173376 000314 . MOV #173376 LASTA  ;SET LAST ROM ADDR
3038 010122 022702 000101 CMP #101,R2 MRS A HIT??



MACY1l 27(6S7)_ 1-0CT-7S 09:30 PAGE 70
ERROR POIN?ER Tnaﬁgc

R HON

OR 4 WAS MIT
BEGINING.

TABLE

ART OF TABLE
TABLE

HIT??

NO

HIT??

If

T FoR ST
2ET ENG OF
' TYPE MESSAGE FOR TEST NUMBER

;HRS A MAP BEEN SELECTED?

;SET FOR g;RRT OF TARBLE
;SET END

;SET LAST ROM ADOR

’
’
.
L
’
’
L
’
’

:SET LAST ROM ADOR

;STORE VERSION TYPE,,

{ER1F

; WAS
;BR

w@a
3% o

,Re

2
£
sMAP, YC
8173776

$END. YC
$104,Re
68%

$MAP. YD

a2pe 5528F BASSE %

A4

=
I IR

N Y umm SERet &%

mmmwmwmmmmwmm%wwwmwmwwwmmmmm R B DD Bt S abed

" ) o o ) o ) 0 ) ) ol = o ol ) il o 5l o ) ol ) S ol ) ) ] v ) o wd) el vl v O o w2l o d v vl o) e ) el vl ) ol ol e el
OOO0O0O0OO000OOOOO0O0O00O0O0O00000O00OOO0OCOCO0OO0O0O00OCOCOC0000O0O0

B A A R S SRS R L




,YB,YC,YD OR YF AFTER/

ST READ OF 173000/

1
1

RLLED?/
IFY_LOADER RS YA

;NO LORDER INSTALLED?

i
<
g
5
¢

1-0CT-75 09:30 PAGE 7!

ERROR POINTER TRBLE

MACYll 27(857)

et

i e Lo L e Py e i
O000O0O0O0O00O0O0)

" paae




.

FDOREES IF SH14=l
INTE L

ON
TE
;CONTINUE THE TEST.

£SS.

THE VECTOR ADD.
THE VECTOR ADD.
NEXT ADDRESS
COMPARISON.

HE TEST.

HAT ADD _BEEN READ S TIMES?

TRAP.
:RERD THE ADDRESS
‘READ THE SOF TMARE ADORESS
3
T
:BR IF NOT 5 TIMES
:WAS LAST ADDRESS CHECKED?
:BR IF vz;
HIS

THE PO
§§T§P°E° uongx }30 BE CHECKED?
IS m"?m%ssw DONE?
POP POINTER
80 0o 1

etk
fine:
HRSI

;L

RAP VECTOR
INAR TIME

CORRECT.

7
THI? TEST VERIF&E? THAT TRYING

%
' TEMP3
3, TEMPY
$BIT11, SR
J(RY)+

LAST,RO
108
(RO)+

1§ 1

(R4)
TEMP
%83

e

T

&
e
o
;
&
g

; VERIFY THAT THE DATA I
;ARE READ, EXCECPT THE

; PROGRAM 1

-75 09:30 PARGE 72

¢
g
St la e

0Q0O0O0 —

R b RN R RREGLOLRERRHEs S258Y EMRXINAY

o) wg ) o o) ol o o ol ol 9§ 5ol =d o o vl oA A v e v o e e omd e e e o o = v o o v )
000000 0OOOCOOOOOO0O0O0O00C0 OOO0O0 OOO0O0O0O0O0

1S E ot St RS E A BN SRV TS R NT P = U E AT ST A= T RTLE S A
S ot o ot = o ol ol Al el e vl ) o vl v e o v o o ol ) S ] S v v ) ] ) s $on] v 4o S ] w] s oo e v v v =) ) o v
IIIIMIII I I I DI M I I MM M MMM MM MM MM MM MMM MM MM

1-0CT
170236
004000 16BSEE 2°8:

7 170236

ERROR POINTER TRBLE

MACY1l 27(ES7)

Pl

MAR |




SEQ 008!

EQ7

; TEST THAT WRITTING ROM RESULTS IN A TIME OUT

; TRAP,

% 170016 3§:

1-0CT-75 09:30 PAGE 73

)
ERROR POIN%F?! TRBLE

MACY11 27(

DZBMDF.PLI

MAR 197%5

2

5

w & S X
ms 32 wdicil

g S y

mmmsm i SO
P =
ofia FBacTara B T
Bzgaab ol o8, of
§ao B8 85 By ool ou
FE- DLt By B2
=HARSEEIENES Y3 88

’
’
’
’
’
’
’
’
'
’
’
’
’
’
’

B33BRLPRYABEEELYR

43
g3
c4s:
258
£8

noo

11142 000004
166414

173024

BEE

-

:
s

L Ay A A
L B Ean Bt B B R e R B B E R R B e |
L b R R L D D R L D L L L e e L L L T ]
—trdrdodedrdoedodoiod ot ond vmd od vl ong oo v=q o=f

OO00000O0O0000O000000000

0
l
0

ALL 256. WORDS BEEN CHECKED?

;
g

4 Fe

e mus .

i Bt "
geadsho-oe s
o

» SWR
,RO
,RO

#B8ITO
31

8l

78
Ceara
78
(RO)+
4$
ICOUNT
8s
PC,EOP
PRGI
PRG. 1

166400 308:

b £
S

BENRSd

- de—der§v—d

000001
77230
167776
14
77424

1

LAY LAV TN VIV AT

i b R L B B e R R R R e o
e ) o o vf e omf wod od f =g o= f f >y
O0O000O00O0000000000

AR NIUIIN BB BB D BB B b ol Fo P o B a3 03 t 05 S G0 1 0

Tdedrgrdmdodedododedodododrd gt gt o o o ) o g o = i o—f ol o o=l o ot g g ol
MMM I I MDD I I I I IMMIMMM

e e Tl ¥

F ONLY./
=Y/

7§;§;g

/%,R
ofi:

¢15>¢<12>/DEVICE VERSION/
VERSION: '

(15 ¢<1e>/8M8

(15X¢12)

<15>¢12>/MRINDEC-]1-DZBMDF 7

/



; FILL TRBLE

YR

. Y#
:BR IF NOT
:FILL THE TABLE..
:POP THE POINTER

ECTED

MRP POINTER

ENDED 128. WORDS TO BE CHECKED??

NTER OF ROM

DATA FOR TYPE OUT
.Y% SELECTED?
sFILL THE DATA TRBLE

;POP THE POINTER

POMER FAI

ROM RDDRESS

T
T

s F
;§ Fg UﬁEXPECTEb TRAP TO Y4
;SET RO WITH THE STARTING ROM ADD.

:TYPE THREE SPACES.

gii% ROM DATA
{18 BNe93
IF N0

3
8
b
%
»
&
5
o
R

CRING 15 Bone.

DUMP
K

FI Y
POt IEE, Bo nEee

e

1

X

33383t iazazruant

TH
;PE
;PL

-t
(A Y]

fm& FROM ROM
S

1-0CT-7S 09:30 PRGE 74

:
s
SR

-q4-q e
00110000

RRESRLERZIRRIIELT

L i R L e L e e e L e e e ]

000007 167554 IS:

l
1

R0
e
B

[

746 167450

ERROR POINTER TRBLE

MACY1l 27(ES7)

0
l

ARG Bass

OO000000000000000 O0O000000G O 00 O000O
(

iR e e e R

11546 104400 OI14SS!
o
402
gﬂ? 00000! 165764 2§:
1455

MAR 197%
DZBMDF.PLI




I7DH AT 177> /BLIND RERD OF ROM/
: NO CHECKING IS PERFORMED.”s

DATA IN SOFTWARE MAP
g&'ﬂ IN T
ET LIMIT BEEN HIT

;STORE THE
;HAS THE HI
;BR IF ALL

—

©
7
8
3
a
g

:
:

g
&

167366 E£8:
735

S5 10%00 ojuss0
167322

16

MACY11 27(857)
e

42 010167
S4 016746 16731

702 010167 167320

034
6% 010067
10067 16
660 104402
011706 104400 014551

£lb
&
674 011001
676 010067

mmammmm S

I.l.l.ll.l.l.lol.l.
e Rt R e B B P B I R Tas b L L b
OO000O0O0000OOO0O0O00O0O00

ShaARGRSRER RS RRR R NEERERRARRAS

:
&
011712 Ol674& 167310

011716 104402

11
11
11
011
011
01l
811
i1
011
01l
11
i1
11

000

7




HO7

3
3

m@mca&xax 27(657)_ 1-0CT-7S 09:30 PAGE 76
E POINTER TRBLE

o
.

O
—
—

m3 ncsnnsns 1 ONLY YOU THE

CJ-% “f R THE W WHICH IS
TO THE DATA IN non ADDRESSES
NJTE THE FOLLOWING

DATA NSERT DATA: HIT LINE FEED TO ESCAPE.
RUN am THE PROGRAM

LIST Tl{ SOFTWARE TRBLE ON TTY.
RODRESS 1 THE ADDRESS OF THE DATA YOU WANT TO ALTER.
CARRAGE RETURN- H-?Nslgwﬂf:aﬂgs INPUT MODE A CARRAGE RETURN

~

;SET FOR POMER FAIL
oernu:.r STARTING ADDRESS TO MAP
e Mg e RODRESS

e
e

;MAS AN “L" (LIST) HIT?

&
-

;HAS R "D" (DATR) HIT?
;WAS AN "R™ (RUN) HIT?

py pRPPY
PR B

;HAS AN "R"™ (RDDRESS) HIT?

YPE A _"7"
INEITHER A “L","P", D", “R", A", 0R CR WAS HIT.

;RESET ADDRESS POINTER.

"

2 8
g B
2232 BIRIIAIBT 833383338

O0O000D0 O0O0000000D0 OOO0OOOODOD
[ oy e S e e e e w - -

ZBMOF
80
3563
S8
367
3589
£
3293
£
£
3298
=
B
3306
3308
330
3311
215
e
%;z
?5

8

(SP)+,(R1) ; STORE DATA

(R1)+ jUPDATE THE SOFTWARE AODRESS
EXTEND, R1 ;1S THE LIMIT EXCEEDED

78 $INPUT LINIT excg- ED'! ERROR.
6E47Y MOV iSAVE THE ADDRESS.
14560

166464

eoo0000 00 O
LG L R

SAEERERERRR




3
3

e §

&

SRR R

3
W E

4358

)

}‘n

88

S

O
>
-

e

B SRRRRIERNN

& =
® &R
& K

O126k2

012700

MACY1l 27(657)
ERROR POINTER TRBLE

0187
167

000167

b

l
014544
177622

107

1-0CT-7S 09:30 PAGE 77

MOV R1, ADDRESS
e TR
y IMP XHOLD
:YOU ARE HERE BECAUSE YOU H
:YOU TOLD ME YOU WERE GOING
:60 INPUT THE ADDRESS AND T
; OK??
SRV.A: RDOCT
MOV (SP)+, ADDRESS
4s: JMP XHOLD
:YOU ENTERED HERE BECAUSE
'YOU TOLD ME YOU WANTED A
160 HERE IT IS.
SRV.
MOV TRBLE, RO
000176 MOV ALLEND, DERD
-
T DH. 2B
166374 18: MOV k7, TEMPS
MOV (RO) , TEMPY
MOV RO, TEMP3
T1ST (RO)+
TYPE  ,MCRLF
MOV TEMP3, -(SP)
TYPOC
TYPE  ,MSPACE
MOV TEMPY, - (SP)
TYPOC
TYPE  ,MSPACE
2%: MOV (RO), TEMPY
MOV RO, TEMP3
TST (RO)+
MOV TEMPY, - (SP)
TYPOC
TYPE  ,MSPACE
38: DEAD, R3
'7?4 (R3)+
cHP RO, R3
BEG 3
4s: DEC TEMPS
BNE 2

23"

;SAVE THE RDDRESS FOR GOOD
;TYPE R "?*

INPUT AN RDDRESS.
INARTE WITH A CARRAGE RETURN.

;READ THE ADDRESS HE WANTS TO MODIFY.

YOU HIT "L
LISTING OF THE SOFTWARE MAP

;GET SOFTMARE MAP
:SET DEAD END POINTER

: TYPE HEADER

: TYPE ADDRESS_ADD+XX

i ET COUNTER FOR ACCROSS PAGE

;GET ADORESS
;UPDATE ADDRESS POINTER

;GET DATA
;GET RDDRESS
; UPDATE POINTER

;UPDATE POINTER

;LIMIT DONE ??

sBR IF YES

;DEC DATA COUNTER

;B8R IF MORE DRTR TO GO

SEQ 008S




MACY1l 27(8S7)_ 1-0CT-75 09:30 PRGE 78
ERROR POINTER TRBLE

4
3

o
O
[
—

FESEAS O

e ; TYPE THE ADDRESSS

000001 164624 , §§§T§F°§8 §8§;unns DUMP?
— ;PUSH POINTER

: i sBR IF ALL DONE

014410 T& MSGS : EXTENDED MAP:
?12350 ; -SET POINTER

1;3@ 383 E§T S?.&o Eno POINTER

;00 IT AGAIN SAM.
177400

OO0 00000000000

WANT TO RUN THE PROGRAM
MAP

I
(+ plen [ ]
g

3

O000000
L 4
o
~

e s Pt s Pt s ps
~

%

30§

(RO)+, (RY)+ : ADDRESS
#173224,R0 : THE SECOND TRAP VECTOR??
e (miye e BSINTERS 13
RH,SGﬁDR¥ =

;

S
2eReR8RRS
=

O G P P P PR PP

08
09
10
i1
12
13
14
15
16
17
18
19
20
5
)
25
26

gl
01
01
0l
0l
01
1)1
0l
0l
0l
0l
0l
1)1
01
01
01
0l
0l
01
01
0l
ol
0l
01
01
01
01
0l
01
01
01
01
)
01

gg&a S
323333233IRT28E

.g
N = NNNNN

PRy
B3

PRRYPRERPPY
LESBYRREBREE

RDD BEEN RERD 10 TIMES?

T 10 TgsHE
ree ! RODRE CKED?

(RO)+, (R4)+
#8170, SWR

3s

2173776, LAST
3s

s

164404
176044

[ATATATNINTATAINTANININIANTININIAIATNTA LA
TR EREFSSRYRENESE8

ﬁ%ﬁggigﬁiﬁﬁi




KO7

SEQ 0087

1-0CT-7S 09:30 PAGE 79

ERROR POINTER TRBLE

MACY1l 27(ES7)

DZBMOF.P11

MAR 1975

173776 176034
175220




3
zﬁia

L

T

17
0

L NS L S

ERROR POINTER T

5787

= b

T8 IR e
gk fgn oo
173024
173224

rrzr?

SRR

s
[eg
nEmnno

838

a
:
s
s
8
g
:
g
0
§
s
s
s

Ll el el el el el el el el el e el el el e el el el e e e ol e e S el LY Sy

B pEbbhbbLEE

LO7

MACY1l 27(657) 1-0CT-75 09:30 PAGE 80

,%Eag; THAT WRITING ROM RESULTS IN A TIME OUT

48:
cs:

208:

§§§§§2%§%$§§§§

1B5ABASS

8353

§%§2§3§§

155 SCPNDR

2173424, RO
"
859322‘1,90
2l$

(RO)+

#-1, (RO)
RO, TEMPY

2

#STACK, SP
#B8IT11,SHR
ccs

R
5

88170, SWR
23%
$173776,R0
7%
24s$
%nsm,no

§

(RO)+
4§

ICOUNT
ggﬂm
RUA3
RUN. 3

0

NS BN
] o-o-ll'ﬂa

2

- . A A LR LR T LA LTI TR )

RO BHSS DM
— U e
g r-a—f m-_'-;g ——y -

3™

==

.c.%.é
s

g
5
!

88
83

Ly

MES
S ONE YET.
28. WORDS TO BE TESTED??

NDED LIMIT BEEN TESTED?
: 0 nm

%
©.8

MO+~
mZ -
wn 8"1
=g -5
8
e}
o o5
3 g
pur




MO7

(657) 1-0CT-75 09:30 PAGE 81
NTER TRBLE

; PROGRAM 4

; PROGRAM 4 CHECKS THE TRAP VECTOR ADDRESS.

; THE PROGRAM SIMULATES ACTIVATING THE BUTTON
:FOR ERCH CHANNEL AND THEN REARDS
;s THE CONTENT'?‘ OF THE ADDRESS.
;ON THE FIRST PASS THE CONTENTS WILL

;BE TYPED OUT FOR YOU THE

;USER TO VERIFY. AFTER THIS THE PROGRAM
;DOES A PWRRE Yg THE PRSVIOUSLY F DATA
:AND REPORTS AN E IF DIFFERENT THAN
;WHAT WAS FOUND BEFORE.

PRGY: MOV $PRGY, PRG. NO
LSTERR
$STACK

b A o
ggﬁSﬂ*&fBﬁﬁSSﬂﬁﬂg
EEBE
deals
b 3,141
o

8
=

oo
PR
R

s
#R
22239RAe,

RS

WO WO WO W WD W BB BE S

RA
83

:
3

TEMP3, -(SP)
, MSPACE

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

8 3% tnbisdssts

, MACTY ; JYPE REST OF MESSAGE
MADD1 ; TYPE ADDRESS MESSAGE
ooty

3024
RS, 98173024

¥STACK, SP

173024, RO
000004 #NO. TRAP, 984
165454 d8173024, TEMPY

MSPACE
165444 MOV tempy, - (sP)

67302% MOV 28173024, (R4) +
14255 MADD2

173224 k173224, RO
173224 165420 MOV 4173224, TEMPY
014851 ,MSPACE

165410 MOV TEMPY4, -(SP)

OONONLEWMU—0O
o

DRI

ARG
SO

2

i R
A

&

OO0 O0O00O0O000O0 O0OO0O0O00OO0DO0D0D000D
Pt bt B Bt et s Bt s ek Bt et Pt Pt et ot Pt Pt Pt Pt Pt

88 FERHEN
823

R
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ERROR POINTER TRBLE

165400 TEMP3 GET READY FOR NEXT SWITCH SETTING

ﬂR Tl'E CARRY BIT
?IH.I#ITED ITCHS DONE?

1EST AGAIN WITH OUT TYPE OUT
E_SUITCH 1

a1
(IZRT.(ON IHE TA IS STORED
TR g

RS
840, RS
PRGY -

000040
177532

000000
e s bt pn b a

SANSEEORS ROLRR

cE

sme RY
$NO. TRAP, 384
98173024

R3, 34173024

mg AP aw
3 1%555 RS
SLO0CT é&“b"“

1730
0Cl1, T
méoau sm
Rl ‘n

0000
014160

HEE 3R ggggg

B b LT

™

NN
oo

2 =i
R IEAR Y,

¥

[TYRY!
~
2
O00000
Pt e pe e
N
o

4
L
3

S

ES
3353333338380333 93303

8
R

maazq RO
34173224 RS
8173224, $80DAT

aumaﬁ TEMPY
1,RS ;1S THE DATA THE SAME?
315 IF GOOD DRTA
1 ERROR DATA NOT THE SAME RS BEFORE.
(RY)+ :UPDATE DATA POINTER.
‘CLEAR THE CARRY BIT
R3 *UPDATE THE smumreo SWITHCH SETTING
#40,R3 mwsm.ser ING BEEN DONE
18 :BR_IF NOT DONE
1coum s TTERATION COUNT DONE
IF NOT DONE

' BR
H guénaaq :MRITE SECOND TRAP VECTOR MWITH -1
817 ' ZERO THE FIRST VECTOR
umaw RO :SET FOR TYPE OUT IF ERROR
0C1,R1’ 18ET FOR TYPE OUT ROUTINE
173024, RS :SAME AS ABOVE
#173024, $BDDAT
321;53024 TEMPY

ESERERER
§§

2000
4
aEE
i
PRV

:
g

3
S28REss
S

8%
2808
SRR

z
P!

— s p—a
LMD
[

&8s q
%$§§§§§3§§§§

o
S

165042
165134

33333037F

o

;1 DEFAULT LINE SELECTED =TO LINE 1
;BR_IF DEFAULT EQUALS LINE 1
| 1 :DATA NOT EQUAL rounex
173024 : #-1,38173024  ;WRITE A -1 TO FIRST VECTOR
38173224 ;ZERO_SECOND VECTOR
n7:lsasq RO 'SET FOFT! TYPE OUT IF ERROR
: ROM

+ 18
' BR
:DA
: WR
éE
LOC

au17éaeu RS

01
81
1
01
01
1
01
81
l
01
01
01
0l
0l
01
01
01
0l
01
1)
0l
0!
0l 1
014002 001401
1) 1
01
01
01
01
1)1
01
01
01
0l
01
01
0l
0l
01
0l
0l
1]}
01
01
01
01
o1

RERD
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181
181

014142

MACY1l 27(ES7)_ 1-0CT-75 09:30 PARGE 83

ERROR POINTER TRBLE

8 164772
l 7 1 165064

000167 177214

MOV
MOV

cHP
BEQ
ERROR
JSR
JHP

g

0

0

BO8

T oK

RS

g2 w

EOP

%3

ég Ifgfiwl DEFAULT LINE
ERROR LINE 1 NOT DEFAULT LINE
SSAGE.

SEQ 0031



TWARE MAP IS AS FOLLOWS:/

24

~
m
~
N
—
~
~
(4 V)

<12>/RDDRESS 7730
¢12>/RDDRESS 773224

TED./

»<C12>/PWR UP RFTER/
Y<12)/REAL PUHR FRIL/

i <12»/
SX<12»/?%/

Y1) /#/

1S
14
(1l
1S
s

(
(7X<Tr<15><12)/7END PASS BMB73-Y/

< )(12)
I <ISH¢12)¢ 38

NNINNN
St g g oy

o ity sioo
R e Bl
s 8

Shge o
S 3 38

sheg I R

B B
SESEEN T

e it e b e e e bk T ke P
OO0O000000O00000

1-0CT-75 09:30 PAGE B4

ERROR POINTER TRBLE
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ERROR POINTER TRBLE

164424 .PFRIL: CLR STERR

014626 000004
173660

3
5

45

o
ONN

458
=

.1S THIS PF REAL?
CAUSED BY gonoen
:1TS REAL. PREPARE FOR PHR UP

QOO0000

000024

FRPHRRRRY
O NOUN LW
F&
o

: HARDWARE ERROR. BOOT DIDN'T FORCE
Loug BUTTON MAS ACTIVATED
1, an.gpuaq

R GRESR

53
ssp3atsa iz 33243

2

; SET_DELAY
;WAIT FOR TTY

e STATUE T ZERO

F o
FREE

B B

3

2

RS
3

(SP), XSTORE
:gtls,(sm
t(’gw).m
$STACK, SP
]

gPRc.no

3

1
322
3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3635
3636
3637
3638
3639
3640
364l

g Sy —t

LSTERR
.&90
prek
#PRG1,PRG.NO
. +6

PRGY
PC, (R1)

L

SRR

Fh oo
o o Tt Jomn Jom Tom Jom Lo Jom Jm L o T | o) QDGDOOEODODDOQQQDQOQQ OOoOOO0O0O
¥
~
o
n

edediatiatid

[ e el e

384 5338838 ©

PC

-
"

O
—un

;SEVEN BIT ASCII FOR DEFAULT “A"
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DZBMOF.PL1 ERROR POINTER TABLE

gg Blgp 041520 020072 MERRPC: .ARSCIZ <ISY«12>/PC: /
1S014 0

18016 .EVEN
> h 87 .STYPOCT, .SPOMER, .SREAD
: ?}?’i&ﬂ%&ﬂiﬁlﬁiﬂiﬂﬂlﬁumnduunmmuu

.SBTTL TYPE ROUTINE

s ROUTINE TO TYPE RSCIZ MESSAGE, MESSAGE
:¥THE ROUTINE WILL INSERT A NUMBER OF NULL
S ¥NOTE ! : SNULL_CONTAT

L ¥NOTER: SFILLS CONTA

} ¥NOTES: $FILLC CONTRI

+#CALL :

:#1) USING A TRAP INSTRUCTION

" TYPE |, MESADR ;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
: TYPE

: MESADR

i) USI%R - mszggt):nou PUSH PROCESSOR STATUS WORD ON THE STACK
: JSR Sgisrm ;CALL TYPE 333?1&

: MESADDR ;FIRST ADRESS OF MESSAGE

$TYPE: TSTB ; g THERE A TERMINAL?
;BR IF YES
;HALT HERE IF NO TERMINAL
;LEAVE
;SAVE RO
;GET ADDRESS OF ASCIZ STRING
;PUSH CHARACTER 10 BE D_ONTO STACK
;BR IF IT ISN'T THE TERMINATOR

£
e
B

18:
cs:

333858

3
SR
A2

88

bt F
3 H

R
73

£7
3

7
883

£S: D
NO--GO POP THE NULL OFF OF STACK
: TYPE A NULL
; LOOP
3 tWRIT UNTIL PRINTER IS REARDY

Egga géSP),OSTPB :LOARD CHAR TO BE TYPED INTQ DATA REG.
33 I I 0TI 0 0003003 3 30 30T 0030 6 0030 600 30 0

.SBTTL TTY INPUT ROUTINE

A L LR L L TR T T

N ¥

DM
LBt

7%:

-
-
w

3580
3682
01

% ol
01
1
01
3680 01
¥ o
%95 o1
4 01
£z 0
% 0l
% of
g'ﬂ (1)1
370!.11 01
g&agi
msggg! o
30 of
3708 0!
3708 0i

nuununuiue

RERR28

S
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FO8
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z
3

O
—
e

TTY INPUT ROU

:

ARRRRRR.
WO O U £
ﬁﬁi
&

¥

=

OOO0O0000
P b e s p e Pt pe
Ui uwn
o-o-:-:-v—o— b peee
rOvSERE

:

o0
p—te

58
CREE

= s s = ==
o

durnuivnonun
A 2GRS
Sz

ERR PR AR R AR

OO0O00000OC00000000ONDO00000000
—

3
2 e eaBho—-Bas
s

g

N S S el el el el el e e e e e R e el S e R N R Y o

FRERTRREE
:

—
o

o
un

99

&

;HINPUT A SINGLE CHARACTER FROM THE TTY
}¥CALL :

P Bt o BB SR e ™

$ROCHR: (SP), -(SP) : THE PC
583 4(spP},2(5P) ;';232' 9&“' e
18: 5318 J3TKS ‘HAIT FOR
1$ A TER
MOVE  9STKB,H4(SP) READ THE TTY
BIC $1C<127> ,4(SP) :GET RID OF JUNK IF ANY
RTI :G0 BACK TO USER

SRR R R R R R R R %
:INPUT A STRING FROM THE TTY

" RD%IN : INPUT A STRING mw TTY
P RETURN HERE *ADDRESS OF FIRST TER MILL BE ON THE STACK
‘¥ : TERMINATOR WILL BE A BYTE OF ALL 0'S
il s
28: CMP s$TTYINIS. ,R3 'BUFFER FULL?

BLOS 4§ :BR IF YES

ROCHR 160 READ ONE CHARACTER FROM THE TTY

m (SP)+, (R3) ;gr CHARACTER

2177, lR3) 1S IT A RUBOUT

BNE 3% :SKIP IF NOT
43 TYPE $QUES :TYPE A '?’

BR is :CLEAR THE BUFFER AND LOOP
3s MOVE  (R3),8% :ECHO THE CHARAC

TYPE 8S

CMPB kIS, (R3)+ :CHECK FOR RETURN

BNE 2 :LOOP IF NOT RETURN

%& -ﬁ(_}za) *CLEAR RETURN (THE 15)

*TYPE A LINE

MOV tSP)+,R3 :RESTORE R3

MOV (SP), ~(SP) sADJUST THE STACK AND PUT ADDRESS OF THE

MOV 4(sP} , 2(5P) : FIRST ASCII CHARACTER ON IT

MOV sSTTYIN, 3(SP)

RTI s RETURN
8s: BYTE O : STORAGE Egn ASCII CHAR. TO TYPE

BYTE O s TERMINAT
STTYIN: .BLKE B ‘RESERVE B BYTES FOR TTY INPUT

33 uunu&uuuinimuuu&muuuhnumm*un&uulm

.SBTTL BINARY TO OCTAL (RSCII) AND TYPE

; :gmgs--—smm HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
: : NUM, - (SP) sNUMBER TO BE TYPED

A ‘
¥ ;CALL FOR TYPEOQUT
1 # BYT N +N=1 T0 & FOR NUMBER OF DIGITS TO TYPE

m§§




g
of o o
e P o
b5l

'CALL FOR TYPEOUT

NUMBER OF DIGITS TO TYPE

-~ o

o.l —. w'l
W g wmmmmca

))+ 444 =iy

=7 2 m
e

mmmmm mmmmmmmmmm P A AT

L]

R mmwwmwgmmmgggmwwwgww e

D e e et T S S S R e R R B R B R e R e R R R ]
OO0O0O0O0O0O0O0O000OOOO0O0OO0O0O0OO000O000000000000000

000154 STYPON:

000000
000001 00Ccell

000207
00000S

c76? 000006 000165

474

062716 000002
12767 00000! 000171 STYPOC: MOVB

116667
112667

0

5276 017646

R R R R R SRR AR AR R
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BINARY TO OCTAL (RSCII) AND TYPE

2
3

D

ZBMDF
3821
%25
3824
%5
%8
i
;?5
3837
3838
3839
3840
3841
3845 01
384
3844 01
2
3847
3848
3849
3850
3851
385
3853
3854
3855
3856
3857

3
%20
3861
38E2
3863
386N
3867
38

.
O
> -

; INSURE _LAST DIGI
: THE LAST D

gggrons RY
: ?TORE F3
;SET THE STACK FOR RETURNING

T ISN'T A BLANK
IGIT
6S:

ik
g o23

3

s RETURN
8s: ;?TORQGETFOR ASCII DIGIT
SOCNT:

SOFILL: .BYTE : S
SOMODE : i NUMBER OF DIGITS T0 TYPE
HH FHEEH I HEHEH I H O

.SBTTL SCOPE HANDLER ROUTINE
; #5H14=] LOOP_ON TEST
;#THE TEST NUMBER (STSTNM) IS INC
i#AND THE ERROR FLAG (SERFLG) IS

$SCOPE :

a3z 3335543
o000 a%nnnmx

OOO00000000000D

o

REMENTED AYED IN DISFLAY(7:0>
DISPLAYED I Y<15:08>

$OVER
. mcsrgsszr OF CODE FOR THE XOR 1

8
Y
B33

$XTSTR:

:

4ERRVEC, - (SP)
$5§, JRERRVEC
77060

3sl : ON XOR?
(SP)+, 3sERRVEC : THE ERROR VECTOR
$ G0 TO THE NEXT TEST
(SP)+, (SP)+ :CLEAR THE STACK AFTER A TIME OUT
(5P)+, JERRVEC ;Rggoas THE ERROR VECTOR
SOVER :L00P ON THE PRESENT TEST
S88END OF CODE FOR THE XOR TESTERsssss
sgm« :COUNT TE
(SP) Lsa.mon :

SERF(G
STSTNM, J8DISPLAY
(SP)

’

o
—
00

$
5

&

cs:

RERRTEY B BeE
83333

3

8

§5iL00:

3
g

»—

>

&
NN

241
=y

SOVER:

5
g3e3

OO00000000
N
—
o

e a e -y

i

RTI ;FIXES PS
§ EEEHHE O R R

.SBTTL ERROR HANDLER ROUTINE
; #SH15=1 HALT ON ERROR

 ¥6H13=1 INHIBIT ERROR TYPEOUTS
'%G0 TO SERRTYP ON ERROR

3

$ERROR:
163257 7%: INCB SERFLG :SET THE ERROR FLAG
BEQ 7¥ :DON’T LET THE FLAG GO TO ZERO
163280 177570 MOV §TSTNM, sDISPLAY :DISPLAY TEST NUMBER AND ERROR FLAG

§8
~
wrn
—o0
Me- ﬁ
~

o

~
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ERROR HANDLER ROUTINE e’

INC SERTTL ; INC THE ERROR COUNT
sGET ADDRESS OF ERROR INSTRUCTION

;;382“% 7P g'T(R;P T% SRVEFTI'E ERROR ITEM CODE

SémgﬁERRTYP gIP TlYJ;EwE&?M ROUTINE

2s: écsm s HAL
-sm (1; Eomm.c

HALT -
38: RTI TLRN
,,:&i&i!{1{&!&1lilliiiiiliii*&i&ii*iil{!ii**iili!lililii&*iiii{li

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE
mu ROUTINE USES THE "ITEM gomna. BYTE™ (SITEMB) TO DETERMINE WHICH

P&ro BE REPORTED, p HEN OBTAINS, FROM THE “ERROR TRBLE™ (SERRTB),
mm REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

SERRTYP:

OO00000000O0O0O0

T

:*CARRIAGE RETURN" & "LINE FEED"
sSAVE RO

:PICKUP THE ITEM INDEX

«IF ITEM NUMBER IS ZERO, JUST
:TYPE THE PC OF THE ERROR
$ERRPC, -(SP) %%Mm FOR TYPEOUT

SS
;GO_TYPE--OCTAL ASCII(ALL DIGITS)
1GET OUT

=

$CALF
R0, -(SP)
RO
?nsssxrsm,no

g z2e

3

£$
RO ;ADJUST THE INDEX SO THAT IT WILL
sg ; WORK FOR THE ERROR TRBLE

2
2%

.
&
:
2
2
3888
&
i
3833
=
=
B
-
3908
=
=

RO
$SERRTB, RO :FORM TABLE POINTER
(RO)+, 28 :PICKUP "ERROR MESSAGE™ POINTER
38 :SKIP TYPEOUT IF NO POINTER

:TYPE THE “ERROR MESSAGE™

._ERROR MESSAGE™ POINTER GOES HERE
$CRLF CARRIAGE RETURN™ & "LINE FEED"
ggon,qs s PICKUP "onm Hsnosn- POINTER

?&g THE "DGTR PEHIR'

g
BIEERR

D DD DD DD

0t s et Pt et Pt s e

@NOTN LW~
—a e

:"DATA HEADER™ POINTER GOES HERE
$CRLF +*CARRIAGE RETURN® & "LINE FEED®
tRO), RO :PICKUP "DATA maw' POIN TER
78 :G0 TYPE THE DA
(SP)+,RO

:RESTORE RO
SCRLF "cmnmca RETURN" & “LINE FEED"
pC s RETURN

3(R0)+,~(SP) Egvs J(R0O)+ FOR TYPEOUT
TYPE--OCTAL ASCII(ALL DIGITS)

SRS oY
3835

S555

8

OO0O000000D0O000O00O0O0O00000000
o

SRS

53
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ERROR MESSAGE TYPEOUT ROUTINE

1o~1w 016042 YPE ,gs ’mﬁFT&?(z) SPACES

BR
82 000 8s: .ASCIZ 7 7 ;THO(2) SPACES
6046

.EVEN
5 5 SRR 0 00 00 300 60 Y 06 0 00 0 300030 30 030 30 30 00 36 30 36 36 30 36 30 30 00 36 30 30 36 30 30 30 36 36 36 36 30 36 36 30 36 30 36 30 0 0

.SBTTL RERD AN OCTAL NUMBER FROM THE TTY

?E E(gﬂ) ;IS THERE ANOTHER NUMBER?

;READ AN NTFI* NUMBER
:LOW ORDER g?‘MEWTWG'TPESTQCK
;HIGH ORDER BITS ARE IN SHIOCT

; PROVIDE SPRCE FOR THE

; INPUT _NUMBE

; PUSH RD ON TMK

;PUSH Rl ON STACK

;PUSH R2 ON ?TQCK

;READ AN ASCIZ LINE

GET FDDRESS lIOIFiD 1ST CHARACTER

u
%
a
E

@3
G

- - =
-+ o-saLﬂu.a-
e
N

2
AR

O—-00000
2.—0—-0‘&—0—
333333
z

DO £~
—) o~

T

i
=

. 3

; PICKUP THI? CHARACTER
; IF ZERO GET OUT

SR
by
ABBEES
i fart i fat ot
é ]

?
3
p N 5

;STRIP THE RSCII J
RI?&IN THIS DIGIT

sCLEAN_TERMINATOR FROM STACK
sSAVE THE RESULT

~ D0
|3V
29

S

5

I W
ni

$HIOCT: .WORD O HIGH ORDZR BITS GO HERE
O L R R R

.SBTTL TRAP DECODER

; #THIS ROUTIIE WILL PICKUP THE LG(R BYTE OF THE “TRAP" INSTRUCTION
;#AND USE 1T TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
;%0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
;%60 TO THAT ROUTINE.

éé
£ 383534198

0
0
0
0
0
0
0
0
0
0
0
0
0
0
;
c
0
c
0
0
0
0
0
0
0
!

L il el e R g e e e ol T e e e e el e e e e ek el sl S YO A

e et et e tim et S e
FELSERRERSERCR2ZRE

o

o0
Bt -
oo
>
2

;SAVE RO
IGET TRAP HODRESS




b o b
a3

RERGRE

s =
ooooo
(ﬂﬁ(ﬂ

P

OO0OO0O0O0O00CO00O00O0000D
P e e e e e s Pt ot e s Bt e e ot

O 0o 00 O
e o g b e [ )
& S S

KO8

MACY1]l 27(657) 1-0CT-75 09:30 PAGE 92 SEG 0100
TRAP DECODER

1T SR ;BACKUP BY
21008 WOVB (D3 RO ;EET RiGHT BYTE OF TRAP

gi6000 016170 HoY amhomm RO ,m 10 To8LE

.SBTTL TRAP TARBLE

;#THIS TABLE CONTRINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
i#BY THE "TRAP" INSTRUCTION.

s ROUTINE
$ TRPAD: ’

015016 STYPE : CALL=TYPE TRAP+0( 104400) TTY TYPEOUT ROUTINE
biese i e R R § g T
gl?fm gr :CALL=TYP mmmugﬂzus) wﬁ 88 (g %En ngrzs
015124 $ROCHR s CALL=RDCHR TRAP+10(104410) TTY mzm mnc ER ROUTINE
015160 $ROLIN s CALL=ROL IN TRAP+12(104412) TTY TYPEIN STRING ROUTINE
016046 $RDOCT : CALL=RDOCT TRAP+14(104414) READ AN OCTAL NUMBER FROM TTY
00S01S 047522 020115 EMl:  .ASCIZ «<15>¢12)/ROM READ DATA ISON ERROR./
nosoxg 051127 052111 Eﬂ%’ JRSCIZ <15)¢12>/WRITTING ROM FAILED TO TRAP./

015 052412 042516 "RSCIZ «185)¢12)/7UNEXPECTED TRAP WHILE READING ROM./
005015 (040506 (040524 55" ‘ASCIZ <15><12)/FATAL TRAP. ROM PC ON STACK./
msmg gzbqseg 0 1 @% (1SHr<12>/P SOFT ROM/

8%5 { ooqégg oua A1 :}S;:ie;/ SS ADDRESS ADDRESS EXPECTED FOUND /

gxg usnul 042104 Zgﬁ <15><1g>/ m:ss“%nssy

1 12 103 DH3:  .ASCII <15)<12>/PC OF PROGRAM /
& agig 0S2012 040522 M. "RSCIZ <15)<12>/TRAP  ADDRESS/
001116 0011 126 DTI: MORD  SERRPC,SGDDAT, $BDDAT, TEMP3, TEMPY, 0
001253 001356 D000Gs
001116 001226 0000D0 DT2 MORD SE RPS , TEMPY, O
001116 014734 000000 DT3 HORD  SERRPC.XSTORE,O
016702 =.+40
000001 END



MAR 1
DZBMDF .P11
noon% 013372
ALLE 010426
BIT0O = 000001
BITOO = 000001
BITgé = 000002
i o
BITOY = mmeg
BITOS = 000040
BITO6 = 000100
21108 : %mﬂ
>
BIng = 001000
BIT1 = 000002
BIT10 = 002000
BITil = 0ON0CO
BITlg = 010000
BIT13 = 020000
BITI4 = ONO00O
BITIS = 100000
BITe = 0000CH
BIT3 = 000C.O0
BITY = 000020
BITS = 000040
BITe = 000100
BIT7 = 000200
BIT8 = 000400
BITS = 001000
BM.ERR 011317
011242
BPTVEC= 000014
CONT 010046
CORMAX 016702
DEARD 013006
DH.2 011750
DH.2R 312162
DH.2B 12050
DH1 016414
DH2 016E13
016545
CISPLA= 177570
DTl 016612
0Te 016626
DT3 0l
EHTVEC=
Ml 016206
EM2 016250
S
END.VA 00177
END. 002776
END.YC 003778
END.YD 004776
END.YF (005776

MACY1l 27(B57)
CROSS REFERENCE

3297%
297&:

%&ms 09:30 PAGE 93

3315

8%8333£32$§§

3132

LO8

SEQ 0101

¥ Cx 8 ‘
ﬁ‘a‘n gfo* %‘i::a]l £3$l 041% 3047% 3053% 3059% 3065% 3092% 3355
174 3242 38 3468

3169

3398%

32798
40044
3874#%
4008s
2944 %

3429 346N
34018%
3357  33%
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CROSS REFERENCE TRBLE

FLAGN 0141
GNS = #EEEEs 7 38 4002 4003
001220 4 3576%

(]

3201% 3236  J4I4¥ 3433 3440  344e#
3042% 3048% 30S4* 3060*% 3066% 30%s 3117
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