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DOBMAR

P11l

4.2

4.3
4.3.1

MRINDEC-11-DOBMR-R BMB73 UNIVERSAL RESTART LORDER DIRGNOSTIC.

STARTING PROCEDURE
CONTROL SWITCH SETTINGS
SWITCH 01 CLE“? IIOICGTES MY FIRST 128

Ay

ARE nuronnnmv CHECKED.
STRRTING RDORESS
ARTING
REG AT RODRES2 000210,
OPERATOR ACTION
FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS)

EITHER R) OMLY IF THERE IS NO TTY==--

——— . . . e e g e =

é

G s

. PRESS ST
Wl T RT MSS 010124 TO ENQUIRE
WHICH ﬂ!

; gm sunucs
1=1 é ;noc E 73 - EI.N
ga’&' é._m: I Pnoc 3 T0 BE RUN
oa PROG 4 TO BE RUN
gi Essgn ?Iu NOM, SET SW1S=1,SM1l=1 (OPTIONAL)
OTvERS RAY STAY LP

R SRR, P AR AT,

DISPLAY L1
0?% THEN PROG WILL HALT AT ADDRESS
CONTINUE T HITH THIS PROGRAM.

? msg HILL HALT AT COMPLETION.
HIT CONTINUE 10 PROCEED IN THIS PROGRAM.
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PROGRAM WILL HALT AT ADDRESS 015556 IF THERE IS ANY ERRORR
IN ANY OF PROGRAMS.

TO DETERMINE TYPE OF ERROR:

TR SIIRE I P S
RRE

RS BELOMW:

THE FOLLOWING MESSAGE RDDRESSES %:

b
i i

1
; 017400 ; PC I
{ 1
' 017402 1 ADDR OF MSG x
I :
! G17404 I ROM ADOR 1
I
! 017406 i SOFT ADDR :
I
} 017410 E EXP DATA :
} 1
P o17412 ! FOUND DATA ;

THIS TABLE IS FOR “WRITING ROM FRILED TO TRAP™ AND "FATAL TRAP™ TYPE OF ERROR

1
017400 ; PC
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; I

: I
s 017402 % ADDR OF MSG x
§ g g 1
s 017404 % ROM ADOR .
: I
; 0174506 ! 0 I
I I
: 017410 } 0

: I
I I
: 017412 } 0

: 1
:THIS TABLE IS FOR "UNEXPECTED TRAP* TYPE OF ERROR

: { 1
: 017400 PC

; I I
I
i 017402 i ADDRESS OF MESSAGE :
I
i 17404 i ROM ADDR .
1
: 017406 } PC OF TRAP .
’

: ; 1
; 017410 0

3 1 1
: ; 1
; 017412 0

$ I 1




DOBMA MACY1l 27(732) @22-SEP-76 14:43 PAGE 7
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:
.REM §
HOW TO LOOK IN TO THE TRBLE:
10. kg:m 017400
11. SS NE
OF THIS LOCATION IS---PC OF ThE DETECTED ERROR.

NE
SI"-MSS OF MESSAGE
13. INE

mWn@ L!KE%VE FOLLOWING THE TRBLE

12.

TO PROCEED WITH THE PROGRAM GO BRCK TO STEP 1.
OR B) =-—-IF THERE IS A TTY :

| PSP . s sroes o
L

iS STARTED FOR THE FIRST TIME THE FOLLOWING
WILL 5 FRINTED ouT:

me HILL THEN QEC&" m—%ﬂﬂs

RUN FIRST,
M792-YR, MR11-DB, M792-YH

TSTRAP ROM
YO KL10 ( 11) 256 BOOTSTRAP ROM

b BT 2 e 1 A (SR O,
. (g 8 R A 8 4 0B § 38

4.3.2 % Hlﬁl TO TEST THE EXTENDED 128. WORDS THIS IS THE
l NOT NEEDED Fgwgﬂw BMB73YB, BMB73YC, OR BMB73YD)
5 a.m& g o
' %TE:

IL!TY
NTO SOF TWARE Tm FOR TEST COMPARISON.
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DDBMAR.P

OPERATING PROCEDURE

SWITCH SETTINGS (RPPLICABLE IN ALL PROGRAMS)

SWIS = 1 OR UP ... HALT ON ERROR

SW13 = 1 OR UP ... INHIBIT ERROR PRINT OUT

SW12 = 1 OR UP ... INHIBIT ALL PRINT OUT/ BELL ON ERROR.

SWIl = 1 OR UP ... INSTERD OF EXERCISING ERCH RDDRESS 10X DO IT IX.

SWO9 = 1 OR UP ... LOOP WITH CURRENT ADDRESS

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

SWOB = 1 OR UP ... HALT ON END OF PASS s

ERRORS

ERROR PRINT OUT

m n&"m PROT ADDREGS. EXPECTED DATA -
nfnncr nhm umasmmso

mgn nmbmucnmnar

WILL PRM # WAS mE utxpecrso TRAP *
WHEN RERDING ROM g5 uzu. BE PRINTED
NFORMATION TING TO ALL ERRORS ARE STORED

STARTING AT_LOCATION 017400-~--
REFER TO SECTION 4.3.1
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DDBMAR.P11 MAINDEC-11-DDBMAR-A BMB73  UNIVERSAL RESTART LORDER DIAGNOSTIC.

6.2 ERROR RECOVERY

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

IF CPU WT&DSF%Tw SEI

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

7.1 STARTING RESTRICTIONS

SEE SECTION Y.
7.2 OPERATING RESTRICTIONS
7.2.1 IF OPERATING ON 11,45: AND JUMPER HAS BEEN CUT FOR

A POMER FAIL TO GOTO ADDRESS 173200;
mm A POMER FAIL MUST NOT mm:u WHILE PRG IS RUNNING #¥¥¥

7.2.2 IF YOU WISH PROGRAM T EXTENDED 128. WORDS;
YOU MUST START RS PER SECTI

thoT WPLICW s FIRST !W VERIFY DRTR RERE

7.2.3 YWMYMT&TERMSG’WWW.ESS-
#EEEEE YOU KNOW WHAT YOU ARE DOING #¥¥##

7.2.4 ROM ADDRESS MUST START AT 173000 AND BE AT &ERST
1?.8 WORDS LONG. (256 FOR THE ara?m BMB73YC, BMB73YD)
B. MISCELLANEOUS

8.1 EXECUTION TIME
PROGRAM ?ﬁ &ngﬂss AT APPROX. F%VE N?.m o TEION
o BN e
PROGRAN (RUN IVE MINS
PROGRAM FOUR WILL PASS APPROX. FIVE MINS

- — — s S e e - - - . -
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DDBMAR.P11

9.2

9.3

9.4

MAINDEC-11-DOBMAR-A BMB73 UNIVERSAL RESTART LOADER DIAGNOSTIC.

PROGRAM DESCRIPTION

PRO(f‘RM * VERIFY THE DATR IN THE ROM AND THE VERIFY
gt Ky Aok i

lPMT Tlé RDDRESS

I.P ueréémr WRS HIT, THE EXTENDED

28
255 WORDS HfLL CHECKED RUTOMARTICALLY IF
BMB73YE, BMB73YC, OR BMB73YD IS TESTED.

PROGRAM 2

PROGRAM 2 | IL%R?.H’ OF THE ROM ONTO THE

TTY (OR LINE PRINTER IF Slﬂ?zll NOTE NO VERIFICATION
KIT

i sl o

?‘am?ggmmmxmxrwm. BMB73YC, OR BMB73YD

07=1 PRINTING WILL BE DONE ON THE LINE PRINTER
IF IT EXISTS.

PROGRAM 3

(RIS 1, . o, O, DUEp e e

Lxﬂmmmn&mm% Wmmm
THAT IF YOU ALTER THE MAP'BE CAREFULL OF WHAT
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9.5

9.6

8.7
S.7.1
9.7.2

9.7.3

MRINDEC-11-DOBMA-A BM873  UNIVERSAL RESTART LORDER DIAGNOSTIC.

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

FoeNT TINE IF TN g&scr-u- SOLR ACToIT
moe& nu* m&%xm I ms

oM IS
1ST WORD IN ROM WITH THE

sxpscrso uoao ric omenosnc THEN

PROGRAM 1 AND PROGRAM 4 BEFORE em:amc THE MONITOR.

ELECTRICAL PREQUISITES (HARDWARE)

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

ACLO AND DCLO MUST BE AVAI

PINS *"CV1® AND “CN1* RESPECTI v. THIS WIRING IS NOT

PROVIDED ON THE “SPC* SLOTS OF THE 1115, uzeo, u/

"//:su' e T& %ocuﬁi 15 3 mmlm ?'kmm TION is NEEDED
r"f?g BM873 nmﬁ F

NOTE: THE DIRGNOSTIC RUNNING WITHOUT ANY IN Tsnrcmuce FROM

THE USER HRS NO WAY OF CHECKING THE PRESENTS OF THE

“ACLO™ AND “DCLO™ SIGNALS ON THE OPTION.
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;BMB73 YX :
:COPYRIGHT MAR 1975, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754
;STARTING PROCEDURE
:LOAD PROGRAM
s LOAD SS 000200
Fadehe T e
; WILL "ggg;,gsvvmsxou
: THE OPERATOR uxu. THEN SPECIFY THE VERSION.
m THE END OF A PRSS, PROGRAM WILL TYPE PASS COMPLETE MESSAGE
AND THEN RESUME TESTING
:SWITCH REGISTER OPTIONS

SW15=100000 ;=1,HALT ON ERROR

o o e

1
SW11=4000 ,=1 "D EACH ADDRESS 1 TIPE INSTEFD OF 10 TIMES.
SW10=2000
SW09=1000 +=1,LOOP WITH CURRENT DATA
SW08=400 =1RETURN'IOTOPOFCLRRENTPRWONERROR.
SW06=100
SWOS=
1
SWi2=4
SW01=¢
SW00=1 ;=1 TEST THE EXPANDED 128 WORDS
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;REGISTER DEFINITIONS

RO=%0 ; RAL G TER
1 : Rl=% .m G R

R2=% : RAL REG T R
R3=’ i G =

D0000 R4=xM4 .

RS=1S . CI3TeR

% SP=’ : son S POINTER
ch‘ ' . [N A

;LOCATION EQUIVALENCIES

177570 SWR=177570 ITCH REGISTER
1%;772 Ll_ 7%&?570 gg SPLRY REGISTER
ﬁnam ?ﬁ&zl

; INSTRUCTION DEF INITIGG

STQCK 1
STRCK 1

INIT ON oi%moa
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BMB73 UNIVERSAL RESTART LOADER DIAGNOSTIC.
; [RAPCATCAER FOR ILLEGAL INTERRUPTS

.=0

%ﬂé@ Wo‘lg THIE L%QTIG'I
BTN

anTgIS ATION
.1' T0 THI TION

TO %I LOCATION
T0_FIND CH.ISE
% Tg THI TION
o
D _TRAP 1’2 THIE“I%RTIM

% TO_THIS LOCATION

%02! % 1o

A0 gt Mgy M +M

T0_FIND CAUSE

1 12 THIS LOCATION
T0 FIND CA

n THI TION

Totg THIS LOCATION
“%w 10 m% LjocaEE TI0N

I AR

T0_FIND .

1- TO_THI TION
T0_FIND

tD TRAP TO THIS LOCATION
RCK TO FIND

&
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030

!'-I’IET :% % Tg THIé LOCATION

.+aT s UNE e 073 THI TION
L+ ’%& % to mx§' |L”oc:aEE TION

T : 0F
.+ : % 0, mx LOCATION

) Bt Dot P o s o B0 oo s Pt

SN INIF IR ERD
1=1=1

-t
Sewe e

AR ERRPEREE I Votvl SN S GFh LR B SR AR A DO CB 5655 5 E LA~ &S BN gg
R ERRERRRaRRERs SEeesEERRaaERReRs

T %%g%

T0_THI :
EXMII'E STARCK TO FIND CI-IJSE

o
[V
b
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i g§§-g§5§
g

éﬂﬁﬂéﬂ@ﬂéﬂ@ﬂ@
2
Gt
8233 82628
—Cr -
33 £
g g e

5§§§§§~ o

T

OIS e 10 i HEerion

T0 THIS LOCATION

i To P St
RESAETE) Tioe 10 TonS L Bearion
JRee 10 Turs | GearLon

m’ﬁ% m TO THIS LOCATION
53% b
; K TOT? Tﬂlw ION
% TO_THIS LOCATION

0 IND
THIS LOCATION

nEngugng
L
3-0
283
—crr
- -
g2

TION
T0_FIND
m T 'l'l-II LOCATION
1'2 THI LOCATION
IND

%:0 g THI TION

FIND
R Xl
TWOT "DI LOCATION
b
T THI TION
T0_FIND 1

TO_THIS LOCATION

INE MKTOFIPDCNSE
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@asaaassassamﬁwmmmm
1=1-1 : 1
RO TR AR RAL

-
C
-

BRES3E A TS 2 gRa PR,
SEEREREES

WO WO VIV VI VI VOV VIVIVI VIO VI VDIV VIV VI VI VI VI VI DOV VO SOV Ve W

J&MQQ
=

FO2

%‘ TRAP TO THIS LOCATION
&f@% L
ACK TO

WngITHI TION

ga*”“"
1
TRAP Tg THIS LOCATION
1 RCK TO FIND
W TRAP Tg THIS LOCATION
WO IND
Tofglgl LOCATION
%& Tg THI%TIW
NE STACK TO FIND CAUSE
m TRAP TO THIS LOCATION
1 ACK TO0 FIND
UQ)PE'% mo'l’glml LOCATION
llQ&E T0 THIS LOCATION
Faa 1
EXAM

SARCRORGAEH

o

WOT THIS LOCATION
R X

707?1%“ LOCATION
T

F
19 Thr Locarion
0_F1

%}ngIgl LOCATION
%P*OT&'T.I!II&.%TIM
TO_THIS LOCATION

R e

e

LI
Homnd
2

g
-
;
E




0000 0 G000 G0 0O D 00
P2 Pt Pt P B ot o f b Pt s
DO NOU £ WY+

il ik R B R A L

GO2

IRCYH %mc-ﬁ W-ﬂ o qaang%: ’ﬂmvsnsm. RESTART LOADER DIAGNOSTIC.

RTS

.=1200

START
RESTRT

.I.IEXPEC TRAP TO THIS LOCATION

'% TO THIS LOCATION
e
RCK TO F

TION

0

TRAP T THIS L
EXMI ACK IND
;UNEXPECTED TRAP TO THIS LOCATION
;EXAMINE STACK TO FIND CAUSE

XAM 10 F
&:&% “?Kmpotgl%gln.uoca“non
{EXAM 10 FIND
: P 7o THIS LOCATION
;sxnnum : 0 PIND Qauee | TN
ga&% T0 THIS LOCATION
SEXBHINE STACK TO FIND
‘Exm; TACK 70 PIND CRusE | LON
;m e 0 FInD GausE | LON
: '% “%m T0 THIS LOCATION
tEXAMINE STACK TO FIND
: TRP 10, THIS LOCATION
T “c"mmrg%x LOCATION
Ew T0 FIND
: TO THIS LOCATION
'EXAMINE STACK TO FIND
: TR 1O THI TION
JEXANINE STACK T0 FIND
HUNEXPECTED TRAP TO THIS LOCATION
l
:

;THIS IS AN END OF PRSS HALT
;NOT AN ERROR HALT.THIS

R R B

ISLP
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P BB - ST B0BMAR | aMB73" CUNIVERSAL RESTART LOADER DIAGNOSTIC.
. INDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS
001200 tE;csnf 177514
giﬁ TKOBR. im&s 'i&g% KEVBOARD :TE on”m”'gwtr Esgg:srsn
it B | TR e
gix 0006/ TKVEC: ;&%;‘mvzcm
1 000€ TPVEC: 64 'YELETYPE PRINTER VECTOR
001222 000200 TPLVL: 200 'PRIGRITY =4
;PROGRAM CONTROL PARAMETERS
1224 000000 RETURN: 0 :SCOPE ADDRESS FOR LOOP ON TEST
15% Do tock: 0 { AOORESS FOR LOCK ON CLRRENT DATA -~
H ’
M ]
0l %cuf § ﬁ E r't?usc'ﬁ:a%gm TEST WILL BE EXECUTED
PRSCNT: :NUMBER OF COMPLE
g g ERRCNT: § TOTAL ERRORS
LSTERR: 'PC OF LRST ERROR CALL

; PROGRAM VARIABLES

1595 booon TEnpa: g i TENPORRRY STORACE

1 TErPe: TENPORGRY_ STORAGE
%ﬁ 2AVRY: 'RY ST

o1 2VeP. +ETaCK POINTER STORAGE
15;2 ?&335 3 ; coa.meg STORAGE
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BEGRRESNSS
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MAINDEC-11-DOBMA-A BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC.
:PROGRAM CONTROL FLAGS
81;9: N0C gmrkc aqE 0 :PROGRAM INITIALIZATION FLAG
i' : 0 ERRFLG: By : EmonTEST socc om FLAG
"
1% % I§3K=5LG. E¥¥E 3 :LOCK ON CURRENT TEST FLAG

EFINIT ONS FOR_TRAP SI.GOUT INE CALLS
POI TO_SUBROUTINE! '?M FOUND
IN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS

3 SEEIE 0060030 000 36 00 00 3006 06 036 00 6 06 06 00 0600 0600 06 036 0630 36 0030 0630 30 026 060 36 3036 00 360036 00 3 036 00 3 03 00 3 0
!lIllllilil!iilll!!llllll!lll!lll*l!!!l!i!ii!ll!i!ll!ll*!i!!llii!!ll

001304 TRPTAB:

602% SCOP1=TRAP+0 ;CALL TO LOOP ON CURRENT DATA HANDLER
001304 Ol . SCOP1

10440 TYPE=TRAP+] ;CALL TO TELETYPE OUTPUT ROUTINE
001306 O . TYPE

6 SAVOS=TRAP+2 ;CALL TO REGISTER SAVE ROUTINE
001310 Olblee . SAVOS
001312 6?2?03 RESOSzTW#gos ;CALL TO REGISTER RESTORE ROUTINE

1 CMVRT:TRgH ;CALL TO DATA OUTPUT ROUTINE
001314 015616 . CONVRT

104405 CNVRT=TRAP+5 ;CALL TO DATA OUTPUT ROUNTINE WITHOUT CR/LF.
001316 01Seee . CNVRT

104406 KEY.T0.R2=TRAP+b ;CALL TO GET CHAR, ECHO IT, PUT IT IN R2,CLR BIT ?
001320 014500 . .KEY.TO.R2

3 SHIEIIRIE IS 00 030 00000 00 26 36 0000 36 030 30 0 00 000 30 T I R R R R R
llll!ililiillllilllllllllilliilllliillllll!llliillllllIilillillili!l
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.=1400
o ;ntvf'&.t.oumc IS A 1
:0F THE ROM FOR BMB73YR
1T IS ’ESF. FOR gommxson T
:% =17%o :ST 'nnc ADDRESS FOR BOOT
’I'r" o0 IS DESIGNED FOR m: nssmm MODULE MB73.
s M792- -% % Wku KLll
sMR11-DB  BULK STORAGE aog
M732-YH TAIl CASSETTE BOOT s
; :3 sREGISTER nermmons
: %2
3 |
E §
§ 177570 s PROCESSOR SWITCH REGISTER
001400 010702 ;173000 Tm "035753“ s ﬂbol?‘ m 10 PARAMETER LISTS
miuoe ﬁ Einona 00046M BR 0 ﬂmm
1 51%% ; %é“ - @f&m INSTRUC ION
:THIS xs THE STARTING LOCAT on FOR nxu CONTROLLER
mg % .igig % RK11: Pc Rz .# E n»:a LIST
80141e 173016 000002 j ﬁ 477406 gf& iusiﬂmic%%um
:mtsn S A %PN;E}E smgg{n gocmou IT TRANSFERS TO ADDRESS
001420 013707 ;173020 o#;% osa.o? 3T?néxcam LOCATION
001422 2173022 1
.mmnﬂwmnmwm&r IN DIODES FOR LINE 1
ey i o $RE° TR 7 IR UGS, o
001426 000340 ;173026 000340
i z * 11'5 IS THE mﬁmm wogs FOR TC11 wscrnrs) NTROLLER.
B3 0w S R R
’
e R i 1 o
1442 - i1 - WORD % ; cmon/rcsr FLAG
1444 ;lﬁ: BR 2
1446 3 .

JOe

MACY1l 27(732) @22-SEP-76 14:43 PAGE 22
11-DDBMR-R

,THIS IS THE START LOCRTIM FOR TM11 MARGTAPE CONTROLLER

. —— ——— -



B2 b2 po b s foss bt pos s foe

} et b
PSP
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SERERRINRRYENEE
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ﬁ
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3
3

§

S88888888888
SINSFECEHERE

Rk

fesespespay

N

11

s i P s
un
L =
&£

8
0

=
mi 'l_;ll.
= B
i
001S42 00011
Biee Qe

ek

61 1041

C-11

173050 010702

SRR

e B EEEE

P B .—.-.-.-hh.-—-

e wewe
[o—
Pt o e st

LA IR I TR TR TR TR T T TR TR TX 1]
B e Frmt e s Ft et P s
828E

= -
P -
o -
== (o] ==
e g s [

E X )
ot Pt Pt

osodddddddddddd dddd

Gt s B S Gosd Pt e Rt Pt 0 oot B fprd P Gt

PoREERENBr=e RERS

Gt
[
o

L

SRR,

gio702
0003s

Pt Pt Dt Pt

4
46
&2
:
g

e it e B B= frn B e B

daddadadd

= B Poms B ot P P e Brmd B P Do oo s

i
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BMB73 UNIVERSAL RESTART LOARDER DIAGNOSTIC.

TMLI:

MoV PC,Re

T

e o ® @
e
—
Fem

%Sn“'é%oa

% g?&?l&

5
:gig“’%i?‘@
HEN

Eﬂr#mff)ﬂ SERVICE RTN
FORWARD SPACE COMMAND

ROOVE
;T W&WM/ME’? ROUTINE

' THIS IS THE START LOCATION FOR THE RP11 CONTROLLER
RP11: PC na

R Ly
BREEE K RIS

THIS IS THE TAPE WVICE SERVICE ROUTINE.

TAPWAT:

RC11:

tapPes: RO
Yoy TRas
TAPESX: RESET
TST (ROD)+
MOV 2(R2),R1

%vm&» @ | 3‘8%'?
?
gIT %,-mn

RETURN: JMP 3RO
TI-IIS IS THE STARTING
MOV PC.R2

BR OTHER

-HORD &7 10
6%%%?““&?%“&1:“ LSTINRO

T yasr ME.

700 OTHERX: T

(RD)+

SET
MOV 2(R2),R1

—

%M FIRST T I‘E
ﬁ'@wm "

SSUE COMMAND TO DEVICE
IT ron GVICE COMPLETION

W TO FOLLOWING INSTRUCTION'
lﬁ%?ﬁ*én"#?‘w
@ISE ﬂ Y%"n’aﬁ?&""

0_MEMORY OF DATA

11
; %L T BR TION
THE

;0BTRIN DEVICE WORD COUNT ADDRESS

MOV $-1000,3R1 ;THEN OBTRIN LARGE WORD COUNT

-(R1)

OTHWAT: %TB ﬂa
g o

;AND PUT COMMAND TO DEVICE

*WAIT F FLAG
:BY »mg? IN LOOP
;m%u TEST FOR ERROR

;GOT PROBLEMS
;AND TRANSFER TO ZERO
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BMB73 UNIVERSAL RESTART LOADER DIAGNOSTIC.

;(ET{S IS THE STARTING ADDRESS FOR THE PC11 PAPER TRPE CONTROLLER

MOV #177560,R4 ;OBTARIN DEVICE ADDRESS
BR CKDEV :AND TRANSFER TO READER SERVICE ROUTINE
%EEEE 1S THE cnsgsm: o:vrac’ g%mo ngtfsn -
3 :E#E 5‘7' : Lasmfggo g
.BYTE 15 :SPACE FORMWARD BLOCK+GO

.BYT :
‘BVIE 34 : READS TLBS
.BYTE 224 :READ+ILBS+END FLAG
ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
THIS IS AN ADDITIONAL POMER VECTOR ADDRESS REQUIRED BY DEVICE
POMER2: .WORD RF11 ;nooasﬁvor BEGINNING OF BOOTSTRAP
PRIORITY LEVEL 7

EnusTi IS cﬂf Rgmmmc nooEsss FOR THE cnssstgzlgegcs %0
%g?x; 177500, RO ze?io 132‘ u':'é'r?ss
RESTRT: RESET s ISSUE RESET I mucqou
MOV R4, aR0 :LOAD DEVICE WITH UNIT NUMBER
MOV STABLE,R1  ;GET FUNNY TRBLE OF INSTRUCTIONS
MOV 8375,R2 ;AND LOAD UP TRANSFER COUNTER
MOVB (R1)4,R3  ;THE LOAD UP COMPARATOR
LOOP1: Eﬂ‘{’ D&m,m :LOAD DEVICE REGISTER WITH COMMAND
LOOP2: BITB :HAS COMMAND COMPLETED
Q L&gm :NO, WAIT
INCB R2 : INCREMENT ADDRESS CTR
BMI LOOPL :IF NEGATIVE, GET COMMAND
MOVB 2(R0),3R2 ;AND STORE DATA AWAY
BR LOOP2 :GO GET ANOTHER BYTE
DONE : Ls;r gm ;uygsv ERRORS
u} s E(I:tfshn ADDRESS AND TRANSFER ADDRESS
329,53' ; "ﬁ‘ag AN ERROR
ERROR: JMP 3R2 sNORMAL CASSETTE AND ERROR FOR BULK STORAGE
:THIS IS THE STARTING LOCATION FOR THE PC11 CONTROLLER
PC11: MOV #177550,RY ;LOAD DEVICE ADDRESS
CKDEV: RESET sKILL ALL DEVICE ACTION
MOV #160000,R1 ;THEN SET UP MEMORY TEST LIMITS
MOV #6,R2 sAND SET UP POINTER TO TIMEOUT LOCATION
MOV #340,3R2  ;AND SET UP VECTOR TO RETURN TO NEXT
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11 MAINDEC-11-DOBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC.
001 1173332 goo:ﬂg
) : 173334 01074 C,-(R2)  ;SAVE THE PC
ig ol 51?; 012706 aaﬁ sAND LOAD UP STACK POINTER
giﬁ 1 i 5; 8?335}' g?ggiinn mm.oo«ronmornsnonv
B0 (1o Dioed 7 TSELE
ORI O T ik S pp—
[ | ;
: RDRWAT: T :THEN WAIT F cmmcm AVAILABLE
ig i%ﬁ :igﬂ i&% : ars{a am umcmclnc IF NECCESSARY
tﬁi?;gg 116412 ;inaso 16412 MOVB a(m),aaa ;STORE AWAY DATA BYTE
%ua : @ua NC 3Rl
gi#: 120@54 i%ﬁl 13025 ém R2,#375  ;HAS BRANCH orrser BEEN STORED
1770 000375 ;173370 000375 :
4 00P ;NO
%iﬁ gﬁ% :i;ggﬁ ?3%2333 %aLman 'YES, ALL DONE
001776 000142 ;173376 DOOI42 IMP -(R2) s THEN TRANSFER TO RTN
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BMB73

14:43 PAGE 27

76
-A

c-£1-308%

)
MRl

MACY1l 27(

COBMA

GOING
#4;MOVE IN TO RKDA REGI

% B
- B -

MW.' :ﬁﬂ

_hmmwm oo Bt mm

wn
wﬁ@ EE ;
FeRErRRn BRferee  fee

) o G ) @ vl o —§ = =4 ) o o e e Sosg) e ) e} e o ] ] P R e B B e e R T |‘|l|l|l
LD L T T T T NTS o.-. o.o' R IR IG IR IR IR I IS IR IB IR B IR IR SR IBININIB IS B s s smsnse

9 § S S5
N NS 5

| P EEYTE AL R R R RSN %ﬂmﬂﬁga&a RRGINRRY

Ll e L L ke e L B e T o B P o T I T P T P ) l.l. ol ol o) o=f) ) = @ g > § o =g o= =4 ) v 4

CSA+10;L0RD

NT

;SHIFT UNIT 8 TO BIT 13-

;SKIP NEXT !ﬁﬂuﬁ ON
;SAVE ERROR RETRY g
(DECT:
ERROR
2; REMW

* KEE

, 3sRKub

1/RS03/
RY FOR SHLEC
NTRY T0 SELECT
,RO;SET CONTROL STATUS REG
' %
3 T0
;SET POSITION BIT

.é

STRRTING ADDRESS FOR RH
8R 1t
MOV PC.R3
Move  Jslsi
BR
RV PR3
MOV SA
BR RHCOMN
0 "%o vscron
JHORD 340

TARTING moal’aess

CEAE
SECSH,
810,RS

BR
MoV
MOVB
BIS
ROL
BCC
MoV
BR
MOV
MOV
BR
STARTING
MV
MOV
BR
RDDRESS
MOV
MoV

173000 .=173000
SIS,

U
UL 8¢

DOBMAAR.P11
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P11 C-11-DOBMA-A BM872  UNIVERSAL RESTART LORDER DIAGNOSTIC.
:1731 1 MOV  PC,R2
ren e S W
1193158 G ; THERD :THIL READ
11731 %03 Iﬁ rmg :TMI Wﬁmcm
g B e RR
i (1731 | HORD I : MASK
] ’
: :THIS IS THE STARTING FOR RF11
1 31838 ;1;31‘:3 mg% RF1I:™ MOV mg‘c!. ;snvé Y ADDRES
1 1 173140 0l MV  PC : INTER TO PARAMETE
142 000516 :173142 000S16 BR 0 i rT COMMON SERVICE RO
19 : 173194 .HORD : WORD COUNT REGIS
146 &Tnﬁ ;131% % .MORD RFRERD ;
: :THIS IS STARTING
brm s 0O R
;{ i MOV n smusuom
;f f TULBRE: MOV m.(m);mm TAPE CLEAR E
5{ { MOV STUMODE, 32(R0); SET 800 BPI NORMA
L ]
:1731
5} i MOV 8-1,6(R0);LORD FRAME COUNT
5{ 179
il 1 MOV 8TUSPAC, (RO) ; SPACE FORKARD
5} 18: 1STB  12(R0)
i1 BPL 18 :KEEP LOOPING
:1 B8R RHCOMN
:THIS IS THE STARTING RDDRESS FOR RC11 CONTROLLE
10;33 RC11:

s G fomd By (st

=

U
3

THIS IS

P oo ot frets
o = .
=
‘
.
G G
e s
oD
e oe

;ASSUME UNIT O

THE
.TI'EVN.

gggc?'%:xg%sss
: TS g g

B
X ]
SW,d oh-acsmnn. UNIT 8 INS
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P11 mf&c-ﬁ-ﬁmm BME73  UNIVERSAL RESTART LORDER DIARGNOSTIC.

B P Prst ot frmd ot frees, fros Dued (pres

Sop

:THIS IS THE STARTING RDDRESS FOR RP11
hOo40S  RP11A: .&3 . ¢
13 RP11B: R3 ENTRY T cT

il
i Bov  Ptra
5{ MOV  SRACSA,RO
!} : BIT STUTAPE, 26(R0) ; TRPE UNIT?
H
il
: BNE  TUL «YES. GO TO TAPE LOGIC
Ei MOV mt,lg;mw DRI
;i MOV $14000, 32(R0); SET 16 BIT FORMAT
H
21
;i MOV  SDRCLR, (RO);CLEAR DRIVE ERROR
'1 mcom: TST Lo AOvE TO RORoC COUNT
i MOV RO,32 iFACE CRLLING SEQUENCE "
Ei : MOV  3RHRERD, 384
3 .
51 iu CLR R2 sFOR FLAG AND POINTER TO
:173316 BR OTHERA
STARTING ADORESS FOR RH1l 1

g B Mg B S
ii I " MOVB  2slSW,3sAPCSA+10;L0AD UNIT & INS
§
iR m
Ei I RO
41 BR RPCONN
’

:ENTRY TO BRANCH TO THE PC CTED BY CONSOL SW
; ] CSRGO: MOV a.c%&
Zi% 15%% .

1

UNIT O
ALL UNI

3338 338

3stS, RS
sGET UNIT 8 INTO HIGH BY
) .R3
A"
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CHECK FOR ERROR AN
IL COMPLETE
OR ERROR

= ST IEE B . Y

x . 1]

SR8 1 e

FI et

o5, 3 E¥E Spf- S EE EaRRoUS

of I id o B bt iate
e ¥ = B mm

RGRIN
sFCE,

EO3

UNIVERSAL RESTART LORDER DIAGNOSTIC.

e

(Rh)+ _ iPOT

(

8-

(RO)

i

é‘i

AGA

$TUT

WORD  RFHEno

BEQ
Yl
Bt
EE"O’

32PEP G

BMB73

000113

@%ﬁﬁﬁ%

b ol =4 o) f) o) ) S Tl ) o) ) o= =) =) =g o) =) e )
...’l....'...".'.."....

3 ;173506

TG o) 5@ v o= v o= G =P s=§ o=b =G o
R IP IR IR IR IR IR IR IR IR IB IS

:- Y,
.-p,pr,.pp—— m

MAINDEC-11-DOBMA-A

Pll

T 27(732) 22-GEP-76 14:43 PAGE 30

PAPER TAP
N CONTROL REG.

CKDEV  ;AND TRANSFER TO RERDER

3

THIS, IS, JUE STARTING AODRESS FOR e}
% KL :V o

b
&a«

1
1

1%%

: EERRE FORMARD BLOCK+G0

;COMPARE WORD NOT A COMM
;RERD
;RERD +ILBS

"5
:

.%

St g ogorg rf oo o g G md S Guo—f = f eFod) o o =4 o v = d e = F T =g o) o = 5= T o o) = =D ) =) o) T§ =f e o == ) =G ) T ) —§ 8 —4

m nﬁggaﬂaﬁmsg N R A R R SR AR
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DDBMAR. P11 MAINDEC-1 -agm-n ane"'gE UNIVERSAL RESTART LORDER DIAGNOSTIC.
.BYTE 224 ;173523 224 .BYTE 224 s RERD+ILBS+END FLAG
: :THIS IS THE srmnnc ADDRESS FOR THE CASSEITE D
: 173524 CBOOTA: BR 1§ +SELECT UNIT O
;{ 1 CBOOTB: MOVB  Q#CSW,RY;SELECT ums
il ske Ry
sl RESETX
il g B4
‘f : ssrx- 8TACS,RO;GET CONTROL REG.
d e g;v ) _seLEcT o
51 sTABLE,R] '
5} ébgg 8375,R2 ;LOAC TRANSFER COUNTER
:1 1121 MOVB  (R1)+,R3:LOAD COMPARATOR
.ig ﬁ?g LOOP1: MOVB  (Rij+, mb) :LORD COMMAND
: 0 LoOP2 gﬂs (RO) ;cormo COMPLETE?
:1 1 BEQ Lodr2 ;NO. WAIT
:1 i NCB : rm:r:m ADDRESS
:1 I : GET
‘i MOVB amo) (R2); sroat DATA
i1 3 s LOOP2 GET mon:n BYTE
;1 10 DONE: TST gg%a :
:im % ﬂ R2 cﬁh nooasss
‘i in 1 3;7 (P8  R3, (R2) ;
sxgm %ua ERROR: 55 (R2)

2

NG RDDRESS FOR THE PC11 CONTR
8PCCS,RY

i

1

i 1

i &

T

1 ;1 MOV B

™ i SET

i Yobot ;i - %v #160000,R1;SET UP MEMORY TEST LI
im K MOV #6,R2  ;SET UP POINTER TO TIMEO
i::iﬂ i : MOV 8340, (R2); SET UP VECTOR TO RETUR
1445 il MOV  PC,-(R2);SAVE PC

I 002 ;i ROV 364,5P LLORD U STACK POINTER

1 2 2173 RY,=(R1);

! il Gt RAL) IEh Do ea
1 s 17365 * (R1) ;AND STORE IN IT

e oo i o §l§' STGRT DEVICE

ig > q ' fgfa m‘ AT i

1 2026 i1 MOVB

~5h sl .

2(RY), (R2);SAVE THE DATA

-
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BERIRERRIBRERII
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11
173672
173674
sl
i
| ]

g

Oi 1
1
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1
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PAGE 32

BM873 UNIVERSAL RESTART LORDER DIRGNOSTIC.
INC (R1)
CMPB R2, 8375

L sNO

o G I

;TH g UNUSED

s TH

+TH

;TH

+TH

+TH

+TH

+TH

; THIS AREA

;TT= 1 UNUSED

’

; THIS ARER %

;: TH

;s TH

:TH

;TH

:TH

;s TH

s TH

:TH

:TH

;:TH

;TH

; TH UNUSED

;m UNUSED

:TH UNURED

; TH UNUSED

;TH UNUSED
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goenea. Pl em& fiB0nAca "**"anB73~ “UNIVERSAL RESTART LORDER DIAGNOSTIC.

F Gl T
& i
14 FIRST 4 LOCRTIONS
1497
s W‘ﬁ.
IT I MISM

1 .

1

150

Bk ""'?.ﬁ BSOS I e st roou
1504 s 1T muo%g ; F g

= -

NG ROMS

: - T 11,KL11
1307 TB33-UH  TATL CROCETTE BOOTSTRAP ROM
1508 . 00000 RO= %0 ;mﬁ% ner?umons
1503 : Rl= %
1511 : R3=
151 : Fdz M
151 :
i R
isi ; SR= 177570 ; PROCESSOR SWITCH REGISTER
1518 *STARTING LOCATION FOR RF11 DISK
ism 010702 ;{nmo 010702 RF1l: &pv PC,R2 :SET POINTER TO PARAMETER 'L£ISTS
{25} + 173006 R ST o HIRAREER TO WRVICE BT
;173006 00000S .WORD § :DEVICE READ INSTRUCTION

P THIS 1S THE pgnmxm LOCA s&“‘ FOR “'fo”‘

CONTROLLER
70 s Rl VI LI I
1173014 1 .WORD 177406 ’oevx ﬂ%sxsm
,mms 000005 -WORD S s DEVI INSTRUCTION

;erg'x‘;n} m:?x‘}&c goia 'ﬁ IT TRANSFERS TO RDDRESS

'x% 11: trANSR: nov ausn. ICATED LOCATION
rzrrm“meamwawnouorrsn IN DIODES FOR LINE 1

T s ;ofﬁ 1s %m UP VECTOR azw&gm FOR DEVI

FIRST LOCﬂ G?'IJN ROM
: TATUS LEVEL
: e "f..s'z"m RS F8 Ty TR SO .
L I
i * I&YMST FLAG

;DEVICE

1

i B

-

~

(UM
-0 pua

;aE

LR LR 1R LA TR LR LN J
= s = s e s B B

Dt Bt Pt Pt et Pt Pt et Pt Pt P Pt s e o Pt s Pt Pt
HE S A A A
4 =
‘at .
+
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

§
§
:
:
;
:
;
.
-
a
;
:
8%
;

e

=2 poa Bt o Pos

- -
IIK
- -
()Y
.-
1K
1K
003
i

SERERKERANBFZRvE KRIRS
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MAINDEC-11-DDBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC.
. e ;{;ulus IS THE Pgrgr LOCATION FOR TM11l nscmn: comaou.n.sn#
5 1:
: 1
B Wi e e
3 17 . l :
Ei%q 1”% éamr ax%mo .E“ﬁ %ﬂ' ?&T BIT : o
i Ei% mg% .uoag Egu Eosv: &&'M
ficig Y o
H . 3
1 3 BR 0 : T0 READ/TRANSFER ROUTINE
ﬁ Ex% owoo5 ; ocvxcc COMMAND
7w g AT S TagT LOCATIoN FIR T L SRR ey
hglg 000424 " BR OTHER '%sm'”;o“ TRANSFER ROUTINE
716 ;173104 17671 .WORD 176716  :DEVICE WORD COUNT REGISTER
000005 ;173106 .WORD § :DEVICE RERD COMMAND
:THIS IS THE TAPE DEVICE SERVICE INE.
;173110 taPES: MOV R2,RO sGET OF PARAMETER L
,{gﬁs - (RO)+ ;SKIP_TWO FIRST nrz
2173116 " 15T (RO)+ :sxx INSTRUCTION
;igig MOV 2(R2),R1  ;THEN GET DEVICE WORD/BYTE COUNT ADORES
2173124 00S311 DEC 3Rl nm sn T0 -1
11731 1 MOV (RD)+ -um ssn%E ro DEVICE
:1 13 1 TAPWAT: BIT 1
i g AT g
1% ;{ni% T0e3 E?E m(%h,-mn ;m:ns
000110 ;173142 000110 RETURN: JMP QRO : AND msm T0 FOLLOWING INSTRUCTION
:THIS IS THE STRARTING ADDRESS FOR RC11 DISK CONTROLLERS
10702 .igig 010702 RC11: &qu:gc R ;SET UP_POINTER T0 mtren LIsT
: ; "frm'.sol ! DEVI RISTER
:173152 00000S -WORD :DEVICE RERD msmcnou
ROUTI ORMS 0 MEMORY OF DATA
;173}9& n& '%z’g ".Etr %En 10 ugr IN n’io
AR e LN BE AR
§1 i MOV 2(R2),R1  ;OBTRIN DEVICE WORD COUNT ADDRESS
6 ;% ig 6 MOV #-1000,3R1 ;THEN OBTAIN LARGE WORD COUNT
;
: 1 =(R1) 10 DEVICE
11 3173178 1 OTHWAT: 'r'%aagl n? rgr W
53297‘ i1 1 ar# OTHWAT :BY
11 ;173202 005711 ST 3Rl ; THEN n-:sv ron smoa
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P11 MAINDEC-11 -A BMB73 UNIVERSAL RESTART LOARDER DIAGNOSTIC.
003204 100441 ;173204 100441 BMI ERROR ;GOT PROBLEMS
003206 00S007 ;173206 00S007 CLR PC sAND TRANSFER TO ZERO

YIS 1S, THE STARTING ROORES PC11 PAPER TAPE CONTROLLER
pos2ig o {73810 015704 KL1L: “"MOV #1775 RIN DEVICE RDORESS
14 ;173214 &IJ'-NO

BR CKDEV ;AND TRANSFER TO RERDER SERVICE ROUTINE

i THIS IS CASSETTE DEVICE COMMAND TRBLE
003216 017640 ;lgl; taBLE: . S;HJ .gm WORD NOT A COMMAND
gie g LR
00241S ;173220 OIS .BYTE 1S : FORWARD BLOCK+GO
;173225 00S g.‘ ;
003222 112024 ;1 ;

:

:THIS IS AN ADDITIONAL POWMER VECTOR ADDRESS REQUIRED BY DEVICE
POWER2: :% % mog&o&%fxmm OF BOOTSTRAP

M xs 5 c&i |"s':mmmrs ADDRESS FOR THE cnssergslgexg'cz %0
MOV $177500,R0 Etn 025" "U'BE"
RESTRT: RESET s ISSUE RESET INSTRUCTION

MOV mgg *LOAD u-:vxc; HI UNIT NUMBER
MOV STABLE,Rl  :GET FUNNY TRBLE OF INSTRUCTIONS
MOV #375,R2 sAND LOAD UP TRANSFER COUNTER

MOVB (R1)+, ;THE LORD UP COMPARATOR
g}lﬂ u('ﬂéu ;LOAD DEVICE REGISTER WITH COMMAND

.

R B

5

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

024 ‘
: 224 . 224 mn.nc
sNOTE 773024 AND 773224 ARE nem% ON OFFSET tu”a'? FOR LINE 1
1

%L%am "'%s MR ADDRESS CTR
¢ &u Lgm é&évs GET COMMAND
116l MOVB 2(R0),aR2 DATA AWAY
) LOOP2 co GET ANOTHER BYTE
gr %m 3%“ % ERRORS
R2 : ADDRESS AND TRANSFER ADDRESS
grEhee  IMeLE R0,
1 %a‘na 3mhucnsssmmmronmswmcz

IS THE STMTIM LOCATION FOR THE PC11 CONTROLLER
77550,RY RDDRESS

ﬁ 0 ‘i {3 MOV 81 sLORD DEVICE
i
: :K DEVICE ACT
%i, $160000, R1 ;n-é'r'a 8% D' AeHoRy Teor LInITs
003324 61 : 173324 MOV #6,R2 sAND SET UP POINTER TO TIMEOUT LOCATION

'
}
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FRECREBEE SFREBIS
RRLSE2S

SEERRRRRERE R

Yo

NN
P e e
-0

b e e e
NNNN
[y
onNEWw

le7ie
1
1
1

v

14
105714
1
11641
000002

1

3g8
&
2
3
3

.-
el

e e s e om
~ %
- ‘D
)
Lot ol —
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UNIVERSAL RESTART LOARDER DIRGNOSTIC.

MOV #340,3R2  ;AND SET UP VECTOR TO RETURN TO NEXT
MOV 854 P> iRNO-LONG UP STACK POINTER
MOV RY,=(R1) mo LOOK rga MEMORY
BIC SP.RI gnop %
nov li"u mo ' ss FOR DATA INSERTION
X ?ﬁs%
e& nﬁm RERCING THERE ‘f"““c%"sm
2(RY 'STORE AMAY DATA
INC aR1
CMPB R2,8375  ;HAS BRANCH OFFSET BEEN STORED
TNCe - (h2)+ 'YES, ALL DONE
P -(R2) :THEN TRANSFER TO RTN

COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., mvmﬂo,mss. 01754
S SOFTWARE IS FURNISHED TO PURCHASER UNDER

b&wé‘me@"u% I&WW'?’S"" -

EXC!
IC

THE EIFMTIOIJN THIS DOCUMENT IS SUBJECT TO
AND SHOULD NOT BE CONSTRUED

RS A COMMITMENT BY DIGITFI. EQUIPMENT CORPORATION.

DEC S NO RESPONSIBILITY FOR THE USE OR

RELIABILITY OF ITS SOFTWARE ON EQUIPMENT WHICH

IS NOT SUPPLIED BY DEC.

VERSION 01

STURRT WECKER 01/22/75

FPUTER- & TRk FRCILITIES

DOWN-LINE LORDING PROGRAM

A DATA COMMUNICA'TONS LINK. 11 SENDS AND RECETVES -

MESSAGES IN DOCMP BOOT FORMAT., THE PRIMARY BOOT ONLY
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MRINDEC-11-DDBMA-A BM873  UNIVERSAL RESTART LOARDER DIAGNOSTIC.

ORDS A SINGLE ocx THE SECONDARY BOOT, WHICH
HEN REQUESTS "?He DESIRED PROGRAM.

CURRENT VERSION DDCMP: 3.0 - MAY 7,1974

THE BOOTSTRAP MESSAGES ARE OF THE FORM:
SYN,SYN,DLE,CNT,F,S,FILL,FILL,RDDR,CRC1,DATA,CRC2
ALL ITEMS ARE 8-BITS LONG UNLESS OTHERWISE SPECIFIED

ST B SR e

THE 14-BIT COUNT FIELD-LENGTH OF DRTA FIELD
F-THE FINAL BIT-LINK CONTROL
S-TI-ERSELECT BIT-LINK CONTRG.

FILL Igl. CMTER-OC AL _000
RDDR- TATION ADDR-FOR PT. TO PT.=l
CRC1-THE 16-BIT CRC-I COMPUTED ON DLE THROUGH ADOR
DATR-THE BOO OLLOWS:

CODE I
MYMFMWIMMNEUSEDBYTFE
PRIMARY “ﬁEo

DEVICE TYPE-DP=0, DU=2,0L=Y,D0=6

CODE %LG@I TH TRANSFER ADDRESS
mmuwmxmmmrmm

=6
OUNT > OR = TO 10.
S ARE 4 BYTES-32 BITS-LOW BIT FIRST
CRC2-THE 16-BIT CRC-16 COMPUTED ON THE DATR FIELD ONLY

OPTION SWITCHES:
DEVICE-DP11,DU11,DL11
CRC-KG11,SCRC

REGISTER DEFINITIONS

T —

: 000000 RO=%0 sBLOCK LOAD ADDR
: nmmé Rl=x1 %xg& CSR_RODRESS
E%zgq WT"“& CHAR COUNT

; 000008 Eﬁc CALC TEMP

: 0008 SP=: ACK ADDR

]

;ST
;LOCATION COUNTER
LITERALS
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P11 MAINDEC-11-DOBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC.
: oggg% TADR=1 :STATION ADDR
: 1 §SWR=177570 s SWITCH ascxsrzn ADDR
: 000226 $SYN=226 :SYNC CHARACTER
: 000220 S$DLE=220 s DDCMP DLE CHARACTER
: 000400 SSTRIP=400
: m STACK 1S
: ACK-2:FOR J 33‘%“2:: ROUTINE
: smcx-u TEMP FOR CRC CALCULATION
: START OF BOOT PROGRAM
: START1-DEVICE UNIT n.9. -NORMAL CONF IGURATION
: srmta-uss SWITCH REG ns osvxcz DISPLACEMENT
: 1.E. #0-0,#1-10, #2-20
ot 173400 .=173400
003400 % i1 012700 smmé: MOV (PC)+,R0 sNON ZERQ VALUE TO RO
003402 i1 START2: CLR RO :CLEAR RO
003404 00000S ;1 RESET ‘RESET svs MEM MGT, ETC...
003406 012706 ;173403 012706 MOV 817776, 5P :STACK AT 4K-2
003410 017776 ;173410 017776
: FIND THE DU-11 IN THE FLORTING ARDDRESS SPACE
po3412 01 : 173412 010702 ' MOV R2 : CURRENT PC
maq{z os% ;{ﬁiq 062702 ADD $DEVTAB-.,R2  ;DEVICE TRBLE ADDR
manmg nlnmn 5{ nluuaau MOV #6,R3 : TRAP PS ADDR
ma-aaqm 005013 ;1 13 CLR (R3) sCLEAR NEW PS
003426 010243 ;1 1024 MOV R2,-(R3) : TABLE ADDR TO LOC 4
003430 160313 ;1 60313 SUB R3. (R3) :SUB TO TRAP RTN
E:g :1 % DEC R3 :LEAVE CNT 3 FOR LOOP
150015 ‘i &% MOV #160010,R1 ;smm SEARCH ADDR
% % :{gﬁé {:15711 DEVLOP: TST %Eéi =
mﬂ A &mox 51% 1 nno”u'E RY,RI *o r:' '51 'oz' vxcs
003446 mx ;1% 005201 INC Rl 3 INC
ou:ﬂg 1 ;l 04040} BIC RY,R1 ,c m EXCI
003452 00S703 ;173452 005703 ST namp ;'rn ST FOR |m
%‘.ﬂ 8&%& :i% &%ﬁ ?s? 38 :TEST SWITCH REG USE
003460 001002 ;173460 001002 BNE SNDREQ :NO SWITCH REG
003462 063701 ;173462 063701 ADD J4SSUR, R1 :ADD SWR VALUE
003464 177570 ;17346M 177570
: SET UP DEVICE FOR OUTPUT
: 173466 SNDREQ:
% :i% MOV %6, (R1) :DATA TERM RDY AND REQ TO SEND
go47e 012761 5{73-0773 012761 MOV #36000+$SYN,2(R1) ;SET SYNC REGISTER
D076 000002 173476 000008
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22-SEP-76 14:43 PAGE 39
1-DDBMA-A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC.
i1 711 L3: T B (R1) «TEST CLEAR TO S
7 333066 BI 20000, (R1 s TEST CLE END
173208 098121 G AL (Re  HOVE'ETR To xMIT TSR
51732?3 3%5511 IS oaé,chn :TURN SEND ON
:173512 000020
SEND SECONDARY PGM REQUEST MESSAGE
;173514 010700 ' MOV PC, RO : CURRENT PC
;} ADD sRAMSG-. ,RO sREQUEST MSG ADDR
5{ 1 MOV SROMSGE-RQAMSG,RY ; COUNT
Ei 2061 L4: MOVB  (RD)+,2(R1) :CHAR TO XMIT REGISTER
:1 105711 LS: TSTB  (R1) :DONE YET ?
i1 100376 BPL LS :NO
i1 85393 DEC RY :DECREMENT COUNT
21 1 BNE . LY :ONCE MORE
:1 042711 BIC £20, (R1) :DROP SEND
il 000020
.1 024141 CMP -(R1),=(R1) sRESET PTR TO RCV CSR
k- GET SECONDARY PROGRAM
SeTPGM

s

AL LA LR LA LR 1]
=]
J
s
[,

B B gm0 o= s o

R Y N O S S Y Sy,

LR LT LR TR LR TR LR 1A LR TR TR LR 1T LR LA 1]

R W R

——
g

1 1

" BIC

820, (R1) ;CLEAR SEARCH SYNC
MoV #422, (R1) ;SET FOR CLEAR AND STRIP SYNC
CLR R3 ;CLEAR CRC VALUE

GET MESSAGE HERDER AND CHECK IT

MOV $1,RO ;LOAD HOR AT LOC. 1
MOV #8. ,RY ;BLOCK COUNT
JSR PC,GET ;GET HERDER
TST R3 ;CHECK HEARDER CRC
GETPGM ;NO_GOOD '
J#b6, #SSTADR ;CHECK FOR MY ADDR
BNE GETPGM ;NOT H}IE
CMPB  9%1,4SDLE ;IS THIS A DLE MSG
BNE SNDREQ ;NO, ASK FOR ONE
GET DATA BLOCK
MOV ase,RY ;DATA FIELD LENGTH
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BM873  UNIVERSAL RESTART LORDER DIAGNOSTIC.
BIC  #140000,RY ;MASK OFF S,F BITS
CMPB  (R4)+,(R¥)+  ;ADD 2 FOR CRC
LR RO 1L0R0_INTO LOCATION 0
JSR  PC,GETI {GET DATA BLOCK
ST R3 ;CHECK DATA FIELD CRC
B SAOREQ :NO
ST (R3) jCHECK_ CODE. IN LOC O
BNE  SNDREQ !NOT PROGRAM LOAD
P 3k i TRANSFER T0 SECONDARY PGM

GET A BLOCK AND COMPUTE CRC
&
" 1STB  (RI1) :15 oev;cs DONE YET
BPL GET :NOT YE
BIC 8SSTRIP,(R1)  :NO STRIP SYNC
MOVB  2(R1), (RO) sSTORE IT
CRC CALCULATION ROUTINE
PoLY=120001 :CRC-16 POLYNOMIAL
: MOV #8.,RS :BYTE LENGTH
MOVB  (RO)+,R2 ;m&;o ADD TO CRC
CRCLOP: CLC :
ROR R3 ;?4 FT PARTIAL
BCC 10 :IF CHECK CHAR
ROR ;?‘g CHARACTER
EC L1 : Y
L1 :NEXT BIT
L10: ggg F SHIFT crrnmcrsn
Lil: MOV J&,v,-(sm ;F»’d‘i %' stack
R3,(SP) :NOT PRRTIAL Y
8%8 sPOLY,R3 iNOT POLY uo“&#?'ﬁ.
(SP)+,R3 :POLY XOR PARTIAL
L12: 8@3 RS o EMr BIT COUNT
% g ; Nt COUNT
T %’ :RETURN
: SECONDARY PROGRAM REQEST MSG
ROMSG: .BYTE  $SYN,SSYN,SSYN, SSYN

.BYTE  SDLE,“,0,0,0,1
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BM873

c-{1-D0BMA-A

1010 ;

000001 §mm 000001

030242 ;173766 030242

122243 ;173770 12224 hooev HPE

000Cc2 h?imooooog . - ﬁ'r'x’a
s 173774 ROMSGE :

007407 517377% 007407 DEVTRB: :gx;s

B0 ;173776 0007 BYTE
gmmo END:

.BY

.gvr

.BYT

" STADR
.B 2,60
NOTE:NODEV AND
DO NOT TE

CO4

UNIVERSAL RESTART LOADER DIAGNOSTIC.

5 'lao

(R2)+,-(R3)

7
17

7
7

START!

v
ATION ADOR

ggoﬁc 2o CooE
BT

DEVIRS moAT Be INCTHIS ORDER

; INC PTR-DEC CNT
;RETURN FROM TRAP

;END OF MSG-USE JUNK RS PRDS

:DJ-11
;DH-11

iBo-11
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: W
:REGISTER

1Pl

3
S

This code i
ritten by Dav
DEF INITIONS

i

;SYMBOL DEFINITIONS

DOM

STA
SHI
1Y
1Y
TY
1Y
TY
TY
TY
TY

MCY1l 27(732) @22-SEP-76 14:43 4
P11 Hﬂ;aSEC-ll-assﬂﬂ-ﬂ BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC.

- KLIS (gsg-lll 256 WORD BOOTSTRAP ROM VERSION 2(17)

P

ISTER

REGISTER
CH REGISTER

NoONLEwWw—-0O

)

MACYL1l 27(eS7) 1B8-DEC-74 11:59 PAGE 1

to be blasted into pROMs orn the BMB73-YD board.
id M. Rosenberg

m

October 1974
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DDBMAR.P11 MAINDEC-11-DDBMR-A BMB73 UNIVERSAL RESTART LORDER DIAGNOSTIC. |
201S ;BM873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(857) 18-DEC-74 11:59 PAGE 3
i; :BM873-YD.P11 BUTTON 8! - BOOTSTRAP USING THE POP-11 SWITCH REGISTER
|
3 1 ROMORG = 173000 .clRGlorl in to 773000
202t : 173508 - =ROMORG sclupies 773000-773777
g % .iﬁ % BUTONL: BIT BISIR,OBITD ;Is rightmost bit on?
1;1 1
| BNE OWBIT f the bil i b h
g M :%% w MOV 56&.% unp :o the :ls'r'iur::cthc switch register
g g ;without having touched any of RO - Rb
11704 ;173014 111 BUTON3: MOVB  (PC),RM R4 =1 tnlicalu that button 83 was pressed
34 CLR R ;9¢t unit number to zero
il CLR ;Clear “logical switch register”
3l BR TCBOOT ;Do a default boot strap Irom DECtape
il .WORD  ROMORG,PR?
0000 173028
tlll 1 ;{m (113701 LOWBIT: MOV J8SKR,R! ;R1 is a copy of the swilch register
106301 ;1 106301 ASLE Rl %cil-alt.n 1peed fi¢ld in right byte
;i CHPB s16#20,R1 s the speed 16 or
101404 ;1 101404 BLOS  UNITNO  speed 13 15 or 17, branch
ﬁ @ ,iﬁ @ CMPB  #3%20,RI ¢ speed 0, 1, or 27
101001 ;1 101 { BHI ﬁxmo é' ll‘u ‘”5‘1§. o, ‘l ﬂ 8, :nncho
UUSUUL @ UUSUL et F ] - n n F S
ﬁ """"' :gﬁ 000301 UNITNO: % Rl :Move u:t: nulhcr‘to bits 025 ‘
2050 : It is onlblc to nnucll! ut tll lulrcd bootstrap unit number
; into the rightmost three Bit 1, set _the ;?- front panel
; switch register, and then jlll’ um the RGl code at this paint.
20sM 3l % BIC $tC7,R1 ;Isolate unit number in Rl
g é :i 6; MoV S#SkR, RS ;RS is now the "logical switch register”
’
$ RY +RY indicates that button 81 d
gg :i% % RS Sho:l u: b::t“ru.w 't'..'."'.r ““/m"
m 100507 ;173072 100507 BMI RPBOOT ;Il bit 7 was one, hnm‘-h off to the RH11/RPOM
iOtherwise, fall through to the DECtape

.
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;“g-¥8 -l(#l (Pw-é%) 56 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(857) 1B-DEC-74 11:59 PAGE 4
;8M873-YD.P11  DEC BOOT RAND DUMP ROUTINES

y
"3
=

ey
N

T 77344 ;Y { d count ist
T% : i 34 ;TEH %_anror count register
T s # ;Tsll “read block number®™ function
T q s él sTC11 “read data”™ function
TCHRIT = ¥ sTC11 "write data™ function
TCREV = 4000 ;Move DECtape in reverse direction
: Bootstrap (from DEClape) Parameters
: TE% s foese ;Word count for the secondary bootstra
: T z 0 sWhich end of the DECtape (0'= front; 1 = back)
2 ’ Dun;z(to MChpﬁ) =aru¢:c;s o p te DEC
: : 070000 TCOWDC = Dege ;Mord count for core dump to ape
. ; 00001 TCOEND = 1 ;Which end of the &Clopc (0= front; $'= baco)
: : General (Bootstrap and Dump) DEClape Parameter
g 000024 s {020 ;Number of retries in case of error
2084 00NO7M ;im TCBOOT: MOV S<TCBEND*TCREV> ! TCRERD! TCGO,RD ;Set up data-transier command
g i :i i MOV 8-TCBWDC,R2 ;Set word cournt to 256 (512 bytes)
m‘ii El io‘l MOV 8<<1-TCBEND> #TCREV> ! TCRNUM! TCGO, R3 ;Set up position command
ﬁll :} l% s“ Rl ;Bring unitl number into the left byte
1 1 ;17311 IS R1,R3 sPut unit number into ,osiuonin !o-and
% 114 173118 BIS R1,RO ;Put unit number into data-transier command
1 ;i i TCSTRT: MOV OTCR.RI ;R1 now points to TCll word count register
g 1 51 i TCLOOP: MOV STCRTRY,SP ;Initialize retry count in SP
% 1 El 1 TCBGIN: TST RS ;Test “indefinite retry™ bit
1 ;i 1 Blé TCRSET ;Branch if “indefinite retry™ is enabled
1 1731 5‘. ;iDecrement retry count
1 gl 31731 CRSET ;Branch if retry count not exhausted
101 )\ ;1731 TCHALT: HALT o 3 ctr! count is exhausted for DECtape operation
1 1 s1731 g TCLOOP ;He pressed “CONTINUE®, so try again
1 1 s1731 TCRSET: RESET : lo‘ an t&u' in progress, for next try
1 i'ﬂ ;i 1 ngv Rg =(R1) s Ind m! c W. oning operation
1 s 173146 TCWAIT: TST (Rl) ;Test for an ™
1 1 ;} lg ﬂ TCWAIT ;Loop until an "ERROR™ is detecled
1 1 s1731 S (R1)+ ;Make Rl point to the word count register
i i 3l ig TST -4(R1) :Is the error "ENDZONE™?
: .
: T N ;11 not, branch back to try again
giﬁ i :i i % ﬂgﬁl) ;gcl up'uo: count for hu-l,ualcr
lls ﬂl 31731 ngv Rg =(R1) sInitiate the data-transfer operation
11 1 :1731 TCOONE: TSTB  (R]) iTest for “DONE™
114 1 ;1731 ﬁ TCOONE ;Loop until the “DONE™ bit sels
112 1 1 :i i 1 S (R1)+ ;Was an ® detected?
i1 1 1 H ) B!% TCBGIN ;11 so, branch back and try again
2117 004176 005741 ;173176 00S7Y1 1S -(R1) J sMake R1 point to the command register




ellg8 004200 10S0il 173200 105011

g
"8«0
%

1
eled

b
ggm
B o s
&

CLRB
CHPB

BNE
JHP
: HALT
8R

OTCRERD'TCGO RO Has this a

TCSTOP
J(PC)+

TCSTOP

GO4

B0an.pIT ' “RafiGec-TT-BBnAca '+ " gn9S" “GuiversaL ResteRT LoRDER D1AGNOSTIC.

;Stop all DEClape motion
nornal read” operation?

;11 not, go stop

,Junp to =11 location z2erg

sjouccessful completion of a non-rcad' opcratxon
;S0 that pressing “"CONTINUE™ won’t go anywhere
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55

1 ggg:\"g 10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 1B-DEC-74 11:59 PAGE S
} P11l EC ‘I’E BOOTS AND DUMP ROUTINES

i m ,i% m TCOUMP: MOV RO, 98ROTOR? ;Save RO in POP-11 memory location 4O
g}:ﬂ 000402 5173222 000402 BR TCCONT ;Branch around required interrupt vector

B B R R e e

1 il

1N
§1 il 1 TCCONT: MOV PC,RO Uu RO for_a subroutine return address

1 3! 1 BR RESSAV o to the untcr Saving™ subroutine

ia 1 ;i 1 ! MOV I<TCMITCREV)'1'CRIT'TCGO RO™ ;Set up (write) transfer command
iaa d :{ﬁ d MOV #-TCOWDC,R2 ;Set word-count to 28K words

a}% 01 ;imw 01 MOV #<<1-TCDEND>#TCREV> ! TCRNUM! TCGO, R3 ;Set up position command
SI :1% CLR RS ;Clear “indefinite retry”™ bit

Siz‘sﬁ 000721 ;173252 000721 BR TCSTRT iBranch into DECtape routine

1
%.3.?

ig ; The following subroutine is used to save the POP-11 general registers
SiSI ; in POP-11 memory locations

Sig ; The calling sequence is as follows: % RO GIRDTW
2154 ; g2 REbsnv

iSS $ return here

}3 ' 0137 .ig W REGSAV: MOV R1,38ROTOR7+2  ;Save Rl in memoly location 42

ig 50 012701 :{ 1@1 MOV SROTOR7+4,R1 ;R1 now points Lo memory location Y4

16 10221 §1 10221 MOV g,(ﬂlh ;Save R2 in memory lccation W

1 10321 ;i 10321 MOV ,(R1)+ i 20v¢ R3 in memory location Y46

1 10421 ; 10421 MOV RY, (R1)+ ;2ave RY in memory location SO

i(ﬁ il i sl i i % RS,EEB: :Save RS }n memory {ou‘ion gs

s - :Save n memory location

Slg m 1%1 :i;;;: 81 1 MOV g'mm ave in memory location 56

2167 00400 O0OIED ;173300 OODIED W 20k0) 'Return Lo ihe eJm, rouling

5169 amwarih,




UMM UILLIVN VLIV UMY M VTV Y UMV VMYV VMUY
Bt Bw B Bt B2 be ot Bt Dt b B Bt o
RE83dItA2I~S |

BESRRPERCBIBIRREE

A
—-OD & -

oo Bt Pt Beod Pincd P Pund et

DDMNONLEWN

3

MACY1l 27(732) @22-SEP-76 14:43_ PRGE 47
P11l MRINDEC-11-DOBMR-R BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC.

E;a:;g P11 R!'IKII/EPOHPDPBO“STQ WORD BOOTROUT"Egﬂ VERSION 2(17) MACYll 27(8S7) 18-DEC-74 11:59 PQGE &

3 1 RPCS1 = 575700 ;Address of RH11/RPOM Control & Status register 1
3 % = ;8Hut to RH11/RFON Word Count register _
3 = b ;0f1set to RHILI/RFPOM Track & Sector Rddress register
: 10 RPCS2 = 12 ;0ff1set to RHII/RPOM Control & Status rc uur e
3 12 RPDS = 1 ;0ffset to RHI1/RPOM Drive Status regist
: RPOF s 3c ;0ffset to RHI1/RPOY Offset register (CONTRINING FMT22)
: RFOC = 3 ;0ffset to RHI! Desired Cyltmlcr register
3 Q40000 RPTRE = BITIN ;"Transfer Error' bit in RPCS
: RPMCPE = BITI3  ;"Massbus Control Bus Par!chrror bit in RPCSI
s W s g*ng ;_Brtn Available” bit in
3 1 TA = Tl s“Attent ion cttvc bit in
: RPERR = BIT1Y ;" site Error” bit in RPDS
3 1)1 RPFMNT = BITi2 ; H!g? (16-bit words) bi in RPOF
3 000021 RPPRST el ;Read=in Preset
3 %1 RPURIT = bl ‘Write Data
3 1 RPRERD = 71 ,Rul Data
3 RPBFNT = 0 ;Bootstrap format (0 = 18-bit words; 2 = 16-51! words)
3 RPBUDC = tD2S6 .Horl count for the ucoudarg iootslnp from the RPO4
3 RPBCYL = tD406 , Bootstrap c!lluur number
: m( = 8 ;Bootstrap track number
: T = ,Boohtnp sector number
3 000000 RPDFMT = 0 Duls format (0 = 1B-bit words; 2 = 1s-m words)
; 070000 RPOWDC = 1028672 iHord count for the core dump le the
: 000631 RPDCYL = fD"lfB cylindcr number
Tlu loi ou n! two M%s ‘ul the lunp at the very end of the cylinder
; 00001S RPDTRK = fp1g- y/ 0256)) ; track number
3 000010 RPDSCT = tDlWﬂT-(((RPDIOC 1>/90256>-(<1018-R§D > #<tD20+RPDFMT> >
OO4304 111704 :1% BUTONZ2: MOVB (PC),RY ;RY = 5 indicates that button 82 was pressed
g: il CLR RS :Clear logical switch register”
1 1 ;173310 1 CLR Rl .Sct unit number to 2¢ro
is :173315 1 RPBOOT: MOV $<RPREAD*400) ! <(RPBSCT#10> ,RO
e o e, e
Ei MOV $<RPBFMT40000) ! CRPBTRK¥2000 ! RPBCYL ,R3
je7ol it 2701 RPSTAT ROV SRACSILRI Eot RI o the Tonest add ”‘.’. sed by the RHLI
3 $ west address u y
004332 1 i1 1 ; ,




??CYII e7(732)

BMB73-
;BNB73-

R P 00300 g 0 SRRl |

MAINDEC-1

22-SEP-76 14:43 PRGE 48
UNIVERSAL RESTART LORDER DIAGNOSTIC.

1-D0BMA-A BM873

S5
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§-f

SET

BIC
MOV
BIT
BEQ

2533

235 8933

m
E

%% 98 =3 TeaEgnad 5333

JO4

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 18-DEC-74 11:59 PAGE 7
.P11  RH11/RPOM BOOTSTRAP AND DUMP ROUTINES

RPLOOP:

sReset in case of retr
RO ;P -Gct the unit number l!to SP
8107, 5P :Isolate the unit number
SP,RPCS2(R1) ;Tell the RH11 the unit number
SRPDVA, (R1) ;Try tc seize this RPOY unit

RPLOOP sBranch if we haven’t seized it
SRPPRST, (R1)+ Do 8 "Read=In Preset™ function

R3, SP ¢t the cylinder number into SP

stl1777,5p 2 solate the cylinder number

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

R3, SP Gct thc format bit and track nuaber into SP
RPCONT h if 20 sector (18-bit words) format

SRPFMT, npor-a(mi Emuun 22 sector (16-bit words) format

SP nght align the track
SP number 1n the left byte
sg Clcar the right byte

,SP iPut the sector number into the right byte
SP ;Righ l align t
SP ; ccc!or number in
SP the right byte
SP,RPDA-2(R1) Tcll the RH11 the track and sector numbers
R2, (R1) ;Tell the RH11 the word coant
RO, SP ,Gcl the function code into SP
gg lcar thc rl'ht byte

’ ali he function code

SP,=(R1) ; Tell the the tunction code
(R]) Tcst for RH11 “read

gsgosi oo* waiting for Rﬂll “ready”
TREIRPMCPE, (R1) s Test for RHLL error bits

RPLOOP grror, branch back for relry
SRPR.ALRPERR, RPOS (RIS Test Tor RPON error bi e

00P s 11 crror branclh back for retr
, SP Hat he tunction a “normal rea

TCSTOP II not, branch to a HALT lnstructioa
uggoaqo.aoo ;Was “000240" read into location 2ero?

GOTOD If so, branch to location 2¢ro
000240“ was not read into location z2ero
GOTOO0 Branch to location 2¢ro
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010037 ‘i?%é?% 010037 RPDUMP: MOV RO, J8ROTOR? sSAVE RO IN PDP-11 MEMORY LOCATION “ROTOR7*
:1 12% MOV :USE_RO FOR A SUBROUTINE RETURN ADDRESS
:173514 BR IE’nr.sesnv G0 T0 THE "nzcxsrgHT%nvmc" SUBROUTINE

12700 ;insx 2700 MOV 8<RPWRIT*400> ! <RPDSCT#10> , RO

oierte iirees 01 v e Re

012703 ;173526 012703 MOV #<RPDFMT*40000> ! <(RPDTRK*2000> !RPOCYL ,R3

032631 ;173530 03263l

000676 ;173532 000676 8R RPSTRT
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;%g-;’g - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 18-DEC-74 11:59 PAGE 8
3 -YD.P11 DTE20 DEVICE REGISTER AND BIT DEFINITIONS

e PG getietn BOREECOHIVE oresdye ™ MO
i 000004 DTEWAX=4 UM NOMBER OF DTES0'S ON ONE POP

;OFFSETS FROM THE BASE OF THE DTE20 DEVICE REGISTER BLOCK
i T0 SPECIFIC 10/11 INTERFACE RAM LOCATIONS AND REGISTERS.

; THE FIRST 12 REGISTERS ARE NOT INITIALIZED BY "INIT* (BECAUSE THEY ARE IN RAMS
(RDDRESS XXXX00)

; DLYCNT=00 T ( SS )
: :85%311 OR EXAMINE HORD 2 (%ﬁ o)
3 DEXWD1=06 3 IT OR EXMIIE WORD 1 (RDDRE )
3 l=lg ,18 FOR DEX (% XXXX10)
3 1 ;10 RDDRE IK)RD FOR DEX ( XXXX12)
3 }8!@514 ,}0{0 BYTE COUNT EFIJDRESS ’oma&qu
: 101 53 57816 mfx% ADDRESS (W?g :oooéﬁ:
: T011RD=22 ;T011 PDP11 MEMORY ADDRESS mooneg XNXX22)
: 70100T= ;701 11 DATA m (% XXXX24)
3 T0110T= ;TO11 11 DATA ( XXXX26)
; THE LAST 4 %G IEE ARE INITIALIZED BY 6 ET‘ (BECRAUSE THEY ARE IN FLIP-FLOPS
: DlAcsc3 D1 e (ADORESS X00032)
: g*mu?:gq 11 xﬁwms gmrus WORD (monsss XXXX34)
3 DIAG3=36 IQGMST IC WORD (ADDRESS XXXX36)
; THE FOLLOWING ARE THE RDDRESSES OF THE DTE20 INTERRUPT VECTORS
s 000774 DTE%V1=% VECTM FOR DTE20 sl
: 000764 BIETVa=769 %"%mwr VECTOR FOR DTESD 83
s 000760 DTEIVM=760 NTERRUPT VECTOR FOR DTE20 4
; Bit assignmenis for various DTE20 registers used by this ROM code
;BIT ASSIGNMENTS FOR T0iOBC
3 100000 INT11=BITIS ;SET DONE AND INTERRUPT BOTH 10 AND 11
_ ;BIT ASSIGNMENTS FOR T0118C
s 100000 INT10=BIT1S ;SE DONE AND IN‘I’EWT BOTH 10 AND 11
3 040000 2STOP=BIT1M :STOP ON NULL (ZERO) CHARACTER
s 020000 TO11BM=BIT13 ;Byte size for To-11 byte transfers
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;BMS73-YD
:BM873-YD.P
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= KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(857)
DTE20 DEVICE REGISTER AND BIT DEFINITIONS

;BIT ASSIGNMENTS FOR DIAGZ2 (WRITE)

DRESET=BITH s PERFORM’ DIAGNOSTIC CLEAR
BIT ASSIGNMENTS FOR DIARG3 (READ)
DUPE=BITY ;DATO UNtBUS parity error
DURE=BIT2 sDATO UNIBUS rcccivc error
NUPE=BITI sNPR UNIBUS parity error
;BIT ASSIGNMENTS FOR DIRG3 (WRITE)
CDD=BITY ;Clear DUPE and DURE error flags
CNUPE=BIT1 sClear NUPE error fla
T0108M=8IT0 LRy R IR
;BIT ASSIGNMENTS FOR STATUS (WRITE)
DON10S=BIT1S ;SET 1010 DONE
DON10C=BIT1Y4 ;CLEAR TO10 DONE
ERR10S=BIT13 ;SET T010 ERROR
ERR10C=BIT12 sCLEAR T010 ERROR
%NTIIE:S*TI& Ring the PDP-ll's doorbel]l (inlerrupts the -11)
NT11 11 Stop ringing the PDP-11's doorhcll
PERCLR=BIT3 1CLEAR -11 MEMORY PARITY ERROR
NT1 {;9 Ring thc PDP-10's doorbell (interrupis the ~10)
11 sSET TO11 DONE

Dg¥116=81;g CLE?? TO%I DOTE! ts to the ~11

}Tﬂ ’5?3.r'“295§° - crrggr:r .
NTROF =813 iDisable (he “-1! interupts

arity error”
i gET SET TO[1 ERROR 611 ERROR
T

;BIT ASSIGNMENTS FOR STATUS (RERD)

TO IODogEOR (NPR TIMEOUT OR BUS ERROR)
,Rﬂﬂ uorl rcad is all 2¢ros:

% 11': doorbell is ringing
DEPOSI OR EXAMINE WORD ONE
Paritg error within POP-11 memory

g -10 s doorbell is ringing

—4 D =
NIOD 0 s Pt e
O WU

l
s T011
iE irggn‘sa.scr
-uuLL 5109
BITY ;EBUS par crror
N This F?P {2 "RESTRICTED"
' % :ro on uvn TII‘EOUT OR BUS ERROR)

; .DTEEO nterrupts (to the =11) are ¢nabled

18-DEC-74 11:59 PAGE 9
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;BM873-YD

BMB73

=-YD.Pl11

- KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) _ MACY1l 27(857) 18-DEC-74 11:59 PAGE 1
PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PDP-11

The following is the procedure which the KL1O e¢xecutes in order
to dump and/or bootstirap the PDP-11 through the DTE20:

1. Clear the DTE20 and initiate a BMB73 bution %4 bootsirap opcratton
CONO [SR1 IB'CLllPT'CLTOII'CLTOIO'PILDENI

2. Wait to see POP-11 power fail (RC LOW = true) - CONI [DERDII] =
3. Wait to see POP-11 power recover (RC LON = false) - CONI [DEADIL] =0
4. Wait at least another 150 milliseconds and then clear the reload ~11 button
- CONO [CR11B]
S. Set byte counter to a special code (1365 octal) - DATRO [136S]
6. Ring PDP-11"s doorbell - CONO[TO11DBI
7. Wait unttl *=10 ringi 1's doorbell™ is turned off by the -1l
.¢. until E 1 DBl  becomes 2¢ro).

8. Enable the DTE20 to use PI O interrupts
Ci.e. sel CONOIPILDEN'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 3.5K, indicating
Saterrupt -10 only" -  DATAO (1000}

11. Wait for "TO-10 done”™ or "To-10 error®™ - CONI [(TOIODN!TOIQER]
12. Note uh her there was an error (CONI [TOIOER]) and then turn off
and TOIOER - CONO [CLTOID]. If error, go to step 17.

13. If end of 28K, go to step 17. |
14. Set up To-10 byte pointer (in the EPT) for the next 3.5K.
15. Set the byt r ior 1t SK indicati
; u!n c:ruu \ °ﬁ" f nﬁ ?i unncsg th? is the
last 5& (of EBK) 1n uhlc cas dicatc “interrupt
both proccssors (bATARO (TO101B! 0001).

16. Go to step ll.
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- KngUéEDP-lll sa& TETRAP ROM VERSION 2(17) MACY1l 27(857) 18-DEC-74 11:59
11  PROCE! BY WHICH T -10 BOOTSTRAPS AND/OR THE POP-11

17.

18.
18.

ew.

oY OBR

Set up Ye-ll b lc ‘otnlcr (in the EPT) f 'PDP-ll hootstrag
Not irst word ot thi =11 bootstrap™ mus
be thc inl paltcrn 000240 ( -11 tnstruclaon

Ring the POP-11's doorbell - CONO [TO11DB)

Hotl lor e¢ither TOLIDB to o ol# (CONI(TOIIDB] =0),
T010DB to come on ( (T01008] = 1).

It no crror was noted tn step 12, TOLIDB should go off
(TO co-tn! on indicales & massive screwy pl.
¢rror was noted in :tc! 12, TO11DB going off indicates
thl! the error was “non-fats non-c:-c- or -1l -caor¥
!arlt!) and the -11_ to proccc inl co.TEﬂ on indical
at The error was ¢ =11 1s HALTED AT OCHTION 173714.
In this latter case lhc -10 -usl rcs!art from siep 1.

« 08 Tgllogoafnl off Télléﬁr “To-11 done™ or "To-11 error”

(T0110N!
Note whether there wos an error - CONI [TOIIERI

Turn off{ TOLION and TOI1ER and ring the POP-11's loortcll
CONO [TO1108:CLTOL1]

it f TO11DB to go of [TOllDBl =0) "
o or°§0f .20 come on (!ON%({Olsgsi :

701108 ata' of! indicates that the POP-11 found no errors
rcnc crrln. aonlrol to the code which was just
sclvc from this case the =10 should start
lowing the prolocol of this code.

101008 coain’ on tadtcatcs that the PDP-11 has found an
crror !irat word lranc-tltcl wasn't the
‘attcrn and the PDP-] AT LOCATION 173766.
this case the -10 -ust rcslart !ron stcp 1.

PAGE 1
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; YD = KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(6S7) 18-DEC-74 11:59 PAGE 1
;8M873-YD.P11 BUTTON s4 - BOOTSTRAP INITIRTED BY THE POP-10 (THROUGH DTEZ20)

3 30 8 ¢
3 14 G
¥ 000400 DT

ISO ;Core address into which to store DTE2O0 regs.
tDl2 ;Number of D rcztctcrc to store
¢

'Dg?n HERE WHER THE DTE20 &E#is %&'3&’?6&6’54& INFTTATED

%,5’.%%“" TGAVE RO IN POP-11 MEMORY LOCATION ROTOR?"

T0_THE “REGISTER SAVING: SUBROUTIFE

Emine

)+ . RY LOCA
: .js%” ON & ln RO
'(RS) : TORITY FOR NON-EX-MEM TRAP
-(RS) :SETRE = §4
55 $DTEBRS-DTESIZ, R2

fity

4

6. RN

INTS T0 NEXT DTE20

i

4 833 39 33333093

1 :START LOOKING FROM THE BEGINNING RGAIN
#T01108, STATUS(R2) sIs this -10 ringing the -11's doorbell?

o

I

Bt et s Pooe Bt ot it ot P ot o ot Bt oo Pt B P ot B Pt s oo Soead Goom o P

BEQ *6! sI8 it is notcodz lock for another -10
i cHP 108C(R2),(PC) ;CHECK FOR A (1365) FROM THE PDP-10
; INDICATING THAT IT WANTS TO BOOTSTRAP THE -11
173620 BNE nﬁ*
: NOTE AT THIS POINT CONTRINS THE RDDRESS OF THE DEVICE REGISTER
- aﬁgcxroa ISD , THAT =4, AND THRT SP = §
31 S T I RETORE. T ENTS OF LOCATION 6
i NV RY)-(RS) REST CONTENT: GF LOCATION §
: MV  R3 -(R3) REST SONTENTS OF LOCAT 2
sl MOV Rl,-(RS) sREST CONTE OF LOCATION
+ Note: AL 13& time RS = 0. This fact will be used later.
;i fov SDTECOR,RO ;RO = core address for storing DTE20 registers
gi % ?&ﬁ (RO)+ ave the next DTE20 register in core
- s ' r
:{ cHP l(DTEﬁG!ENDTECé.Rﬁ ;Have we finishéd yel?
51;3223 BHI 4 ) ;Loop until we have finished




Y1l 27(732) 22-SEP-76 14:43 PRGE S5
MAINDEC-11 -A BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC.

;g:g;g-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM . VERSION 2(17)  MACYL] 27(BS7) 18-DEC-7% 11:59 PAGE 1
: -YD.P1l BUTT HROUGH DTE20)
l

ON 84 - BOOTSTRAP INITIRTED BY THE POP-10 (T

l MOV R ;R1 = DTE20 DEVICE REGISTER BLOCK
U B Bl -
MOV SDRESET, (R1)+ ;00 A "DIAGNOSTIC CLEAR™ OF THE DTEZ20,

LA IR 1R TR T
B e B poss G

: Th: abovgt apcrl}lo? l: nccc:;o;y 60 flc:r th;l:bysc c:u?}"loadcd“ flag
: and simultancously to turn off =10 ringing - oorbell”.
4R" 'TRe) . €1 DTESY FOR MO DELAY

: 173664

;i CLR  TOIDAD(R2) sSTART WRITING -11 MEMORY INTO THE -10.
2} e BIT 8TOI10B,(Rl1)  ;HAS THE -10 RUNG THE -11'S DOORBELL?
]

: :LOOP UNTIL IT HRS.

Ei 5? S&nsmem.b'fmama) *Fatal” error?

:

;i BEQ 8? ;Branch if no “fatal™ error

3 i! MOV 8701008, (R1) ;Signal “fatal”™ error to the POP-10
5* 18 sg: HALT sHalt due to "fatal™ error

‘i 1 : MOV #DRESET, DIRG2(R2} ;Reset after possible POP-11
]

:1

’

3 gc:ar! pa:tty cigor‘or :o?-gx-cl error, and also turn off
: e nging =11's doorbell®.

s:  be 0 oA RE) "RIART" INPUTTING AT LOCATION O
MOV SINT10! <<-DTEWDC>87777>,TO11BC(R2) ;RERD IN 256 WORDS

RRRARR

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

BEQ 18 ;LOOP UNTIL IT HAS.
BIT8  #TO11DN!TOL1ER, (RD) ;IS THE TRANSMISSION FINISHED?

Q ; LOOP ENTIL IT IS FINI
s1f "TOLIDN™ isn’{ on, “"TOLl1ER" must be on
, (RS) s
:

7%

3

{

heck for bit pattern in location 2ero

R

nless Lhere is & "NOP™ it is an error
ignal the =10 that there was an error

:
HALT sThis error halt is because e¢ither "TOL1ER"
: i3 on, or because the bit pattern read into location 2ero wasn’t “000240".
fov 'sDRESET,DIAG2(R2) ;Signal the =10 that everything is OK

=se s
8701008, (R1)

u.

S pm s P e P Pt P P Pt P Pt it P P P s s P o P
m

JHP (RS) ;Jump to location 2¢ro
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§ S HHHHHEHEHHHEHHHHHEEHHHHEEEE S HHEEEEE
INITIALIZATION AND START UP OF PROGRAM.

s e
~Non

i ll’iil’l’l'll!'l“'l'l"l‘lll’i“lllll'l“'lll.’“"‘ll'“ﬂ‘lll{i"“*l
T IR 15 e T
11 ENE F LR o

3 C
xg H; '3 &1”48&2 @ Eg'?amﬂ.m.uo § ?%me:n ‘SP FAIL es?o%o r?nsr TEST.
G LI Q0 glEne T 0
1 sCLEAR 4 INI
g BEO  CONT B fr%%’f@’nﬁfﬁw
% , 5\/ g?u‘-tsm gv TRAP POI &
O e W mEge B,
NOP WAIT F TRAP
. B ow B Wi PR
| R SRy e
2639 . 000O0Y OV S8 -(SP) 1SAVE LOC 4
X 00735 00000 :
% 07306 ; % ™~ i1 mn:g%?ﬂor YA
007304 000004 oV (S)e,am ' RESTORE LOC Y
5 - g B g
3% pEe B Spihies IR
RUEE B Seedh G
- ’ ’
% m o o T ﬁ -y *START TEST 1
02000 173000 GNP MAP.YB,30173000 ;00ES 1ST ORD COMPARE?
: - ;
; MOV CND.YE'ALLEND iLAST hap
g2y MOV WI7H7G,LASTA  iLAST RoW A
J®  PRGI :START TEST |
CNP  MAP.YC,38173000 ;DOES IST WORD COMPARE?
% mem  EE
% 98#«:0.3.1
ooV (S, am
CP  (5P)+,(SP)+
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MAINDEC-11

|
i | 8‘1’% 004000 010212
l
l

Wi Bibes
68s:

dldere
0110S0
014234
000002
000001
171104

-A

HOS

BNE £8% ;g IF NO
MOV .Em.vo,ma.& : ; FOR g}ﬂrar OF TABLE
W .Jﬁ#&:&k’in 5&1 E&T nonn%n
MOV o7 :STORE VERSION TYPE..
TST mﬁ&m :HAS A MAP BEEN SELECTED?
%g 3 - ;ga IF OK...
BR é?' ) gé:ew CORRECT MAP.
38: TYPE MSG3 . SSAGE FOR TEST NUMBER
MOV 5,1« *SET FOR MAX ;f' ws FROM TTY
X.X CLR :CLEAR CHAR S
BIT #5W00, SWR
18: g'gfa g?xcsn sWAIT FOR THE TTY KEY TO BE HIT
18 s KEEP unn;m .......
KEY.TO0.R2 :GO ECHO IT :STRIP BIT 7 FROM IT
CMP $15,R2 WAS IT A CR%??
BEQ 28 :BR IF CR
gc RY :ONE MORE CHAR TO GO BEFOR ERROR
Q 33 s IF THEN
MOV R2,R3 MOV CHAR TO R3
BR 1S :GO WAIT FOR ANOTHER CHAR
6S: HALT
MOV SWR,R3
2s: CHP 861 ,R3 s WAS } HIT??
gr,s .46 ;ms NO
PRG1 :GOTO PRG 1
CMP 862, R3 *WAS ; HIT??
- $ 8010 PR
CHP #63,R3 WAS 3 HIT??
?; .6 ;g IF NO
o O PRty
% 46 ‘ER 5r n& X
s Ly ‘&mn@quon OR 3 OR Y4 WAS HIT
; v kss% saﬁ 29% G0 ?f'o BEGINING.
;avsngz § : THE SWR HERE.
ﬁrw'&%“ni . ¥
mmi r
LASTA:
NOROM: ,NOROMS ;TYPE CAN’T FIND A RESPONSE
% :NO LOADER INSTALLED?
NOROMS: .RSC

NMATCH
.EVEN

£

(1S>¢12>/TRAP T0 M T OF 173000/
(1S) <12/ &I“ r?Y 2/
(15)<12>7 oé L RS YR,YB,YC, OR YD AFTER/
(15)¢12>/CHP WITH LOC 173000/
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0{ 1’4@ 170552
i i “i""‘g
| T
1 1 l

| i -
i 1 011014
: s

1

§} 173224

1

1

1

1

:

il 004000 177570
i

i 011014

1

i

i 1 3% 010210
i 4 173776 011014
1 l?g 673775 011014
i 1 10216
glm 000726
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R CPURPOSE OF 115 10
! VERIFY THAT e r
'ARE READ, EXCECP

READ THE ROM AND

e %EEETM“#IMES

! THE com PART or ms TEST VERIFIES THAT TRYING
OUT TRAP.

ro m IN A TIME
xm A -1
m:: MOV ,8TKVE
MOV o aTx %
o con R ) e
mo.: ROV WOAMPAW ST O WOELIED T
MOV 828, LOCK : TO 28 WHEN SCOP1 IS HIT
% =§f'?**'5?‘.lss
18: MOV '5738., : § TIMES.
28: CMP 1 ,RO : r DO CTOR noo
% i“u (RY)+ - F ugr kT RooREse D
7Ry :
55 .44 [30“ vecroa
(RO)+,(RY)+
MOV (RO), RS
MOV (RY)'R1 WARE RDDRESS
CMP R1,RS cu’
BEQ .44
5'1'; %gm SKR m' —
BNE / L !m F
DEC R3 :HAS THA BEEN READ 5 TIMES?
BNE 2 :BR_IF ngr TIMES
CMP LAST,RO s RS #ns CHECKED?
%8, .+10 :BR I vegu
1 :LOCK ON THIS ADDRESS?
(RO)+, (RY)+ ;wrz PO r
18 s CONTI .
15 gm.snvsm SEXTEN m! CHECKED?
CHP 8173776,LAST THE DONE?
BEQ 3& ;E 1 »
MOV 8173776,LAST  ;SET 3.
MOV EXTMAP, RY ‘35; .
TST (RO)+ s POINT
BR 1% :G0 DO THE TEST.
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MAINDEC-11-

MRCY1l 27(732)

P11

TEST THAT WRITTING ROM RESUTS IN A TIME OUT

; TRAP.

010666 001230 3$:
000004

5 e i

B Rt .

e B by &

B0 S o %mm 5 8

By mmmmmnnw £58 m m

olia-Eo0 T Y

mmlmﬂwghm rulmm? & ﬂm ﬂ._rm Mﬁm .

et mwmﬁmmm,mmw
S e b o Tl =2 Wl ™

ntstisbrrets soistabaitte ates
2 2 8 _ o5 Eg

8808 % B I - R

BS9SIRNIRT LS %o e de m%mammm

S T e T

#i g g it

E
= PES BRD 2

SN nﬁgﬁ
e e

) o = ) bmef) wg] ) o] ) =) 0] Tol] e ) v S S]] e oo oY S TG ] o ) e S ot _ll.ol..ll
0808888080080080808088

10210

jE RERRRRRRRRRRRakbbbERRARRATR AR

»/DEVICE VERSION/

<15>¢12>/%,A,B,C,D ONLY./
S5 VERRTON: " Bhg23-v

<15)<12>/BM873-Y/

(15 (ls

%%




 E
S
y D
o =3
8 3 .mmm
% Sy
w§ i
e g
Z mxmmmwmm
m 8 SaREEn
& mummmmmm
oS ammmmmvmm
ol
ek
o i
4
e
D "
He
~E

1

£} EEGHTERRARRE

LPT
c
; FILL TRBLE

£ ree 1o 4
Foslio?
ING
ROL
EN.

T FOR UNEXPECT

o IF
FLAG

LPT
THE _START

TOR FOR C
INTERRUPT

HERDER

GOING

%?mu

POINTER

128. WORDS TO BE CHECKED??
ROM

T NUMBERS
FOR TYPE OUT

I%T?:EN HIT?

?075#; SELECTED
F NOT BMB73.Y#
LL TRBLE. .
POP THE POI
B
M
8 SS
Y# SELECTED?
MARE AP

THE DATA TARBLE
THE_POINTER
MAP
TABLE 2R

T FOR POWER FA

&

£

SE:Ir"r

.
TYPE

:

IN DATAT
ki

B8
RE
SE

iy

o
TEEnG

Ltk

LA A 1 SRR IR IR IR IR IR IR IR IR IR IRIR IR IR IR IR IR IR IR IR IRINRIRIRIRIR IR IR o6

—

m..m.. oaxne um — um
s faodd L B0

e T T
;

T,RO ;HAS THE
,SAVSRI
RO
,R3

$8IT1
3$

8l

EXT
,0H.2AR

t

o ol

. < ' o <
w ze @ mm g 2 o Q
@92 @ 88 S 8 g8 8
o o o —t— w o o [ =}
0 N [ V] 7] - o L\ 0
uwwmm m R e ian K% RS g i m mwm
— - wn —— — —th —t -t - - —t
) o =g (] g R R e ] — - ) =
a35a8s & 8 358 888 38 8 833

B a5 & . “ -%Il
=i
ol of) =g pond = | = =g e g ) e e g — s e g o= o — —t
0000 ~-0000000——000 -t moox

R N SR T A

e R Kt e B R B e e R e e P e ] ) =g vg) P T o= o= o= =l =g = | ) =) Tl ) o= =f >4
o >t e o v = ot g ] ) o—{ d =t e =q 3 = ==l ) =) 4 =g s g = —d) e v} == o ) = v = G = e ot T o ) v Y —§ 4
0000000000000 0000000000000000000000000000000

R DR L S SRR DB R TR R RRRRRRARAR
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BM873

“06r-s

IDec-i1

Y1l 27¢(
MR

i

—
Q.
m

Pl
AT
585 B3, 83E £ =
T e
g5 Sigmmmerein s
mmmmmmmmummwmmmmmmummw
S T
g

A
RO,

1
0
33
TEMPS
8%
6$
RO
PRG2

Rl
(
®

oA o

001256 &8:

88 88

11116

RE =~ 8 =)
REeTErE |

—00000—0000—0

e A et £ £ 4

o= o4 o) o=l o o=f) o= =) o= o) ) ) ) S G ) o) f)
00000000000 000000000000

;LEAVE THIS ROUTINE

4s:

heits

el o o o g 2
ooooooo

77>¢177>/BLIND READ OF ROM/
CKING IS PERFORMED.~/

W/y
Sage”

3
mmmqm 5
o mm B3
e

>/NO

12X (3S)
<177
SS
Ot XTENDED
S DUMPED IS PLACED IN THE SOF TWARE/
VISUAL I
RESPONSI

e

.BYTE

TEMP

.BY

TEMPY

BYTE 6,2

a.
eB
2R
.EVEN
e
DT.2R:

N
SS2uRdgE

NN I&Cmal.
ot o o=§ T = Iom

5
Tl

2 peszeTNY

o o e s G ot
) o o= o=l =g v g 4
00000000

B R R R R CER e

e G
e 8 5]

MHRFY FPR

KRELRER
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=t 2 = - P2

tst=t=tet=t=t=t

—

NN EWN) e
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~%
23
8

2

; PROGRAM 3

’

;PROGRAM 3_IS THE SAME AS PROGRAM 1 ONLY YOU THE
sUSER HAS THE CHANCE TO ALTER THE MAP WHICH IS
:C T0 THE DATA IN ROM ADDRESSES
sNOTE THE FOLLOWING :

) DATA mssm DATA: HIT LINE FEED TO ESCAPE.
¥R Rw THE Pnobml
% Bl lﬁla INT LTSTING OF SOETaRRE TRELE ON LINE PRINTER.
‘¥R no&as NLUT \‘n-é MSSE THE m“g'E T T0 ALTER.
:LINE FEED npé"r?‘ DATA INPUT MODE HWIT LINE FEED TO
:CR CARRAGE Eﬁum- m:%m INPUT MODE A CARRAGE RETURN
: ZEROS NEXT ADDRESS AND WAITS FOR NEW DATA.
12152 015176 PRG3: CLR LPTFLG :SET FOR TTY OUTPUT
12156 01 012152 014652 MOV $PRG3,PRG.NO  :SET FOR POWER
12164 01 012224 167022 MOV 8ST.VEC,aTKVEC ;SET FOR KEY BORRD INTERUPT
012172 013701 010212 MOV TRBLE,RI :DEFAULT STARTING ADDRESS TO MAP
8% 0101 gxauos MOV Rl no%:ss ?"YKE THE sortums ADDRESS
1 104401 063375 XHOLD: TYPE MAST : AN *
012206 012777 100 166770 MOV k100, 3TKCSR €27 INTERLPT ENABLE FOR TTY
oitaaw 000001 WAIT sHIT A xzz" il
31555 %i HOLD:  WRIT :ﬁ?rnm es"E
012222 000776 BR HOLD ;go AND HIT AGAIN
1 im ST.VEC: KEY.TO.R2 S EC AND STRIP ax’r 7
1 014473 TYPE MCRLF i T CARRAGE RETURN + LINE FEED
Exg 000114 CMP hwtna :WAS AN “L" (LIST) HIT?
i 000120 5"3 uaﬂ R2 sWAS A P (PRINT) HIT?
oiaa 095203 000104 ohp %’Re KAS A "D" (DATA) HIT?
81 81241; g’z'; v.h y '
1 000122 CHP uaa R2 sWAS AN "R" (RUN) HIT?
1 1 BNE .+6
01 013010 IMP SRV.R
1 000101 CHP $10i,R2 sWAS AN “A" (RDDRESS) HIT?
1 1501 BEQ SRV.A
iﬁ g g@ uga;.na :WAS CARRAGE RETURN HIT?
1 RTI - .co uazr FOR VALID CHAR.
1 TYPE  ,M.GM T .
i ig RTI *NEI A “L*,"P",”D","R","A",0R CR WAS HIT.
oizzu ' % 84S angszl: ssr vs TOR F
81 MOV a' 'ﬂxn, 'rfr34 : our ROUTI
1 CONVRT ;
1 T.3R : zé
1 1 (R1) RO n-z nooasss AND WAIT FOR DATA
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e
3
—
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25

S
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73
85

NOS

22-SEP-76 14:43 PRGE &5

012220

000015
014476
010220

001254

013406
000012

012224
012202

000110
000260

014466

O12si4
012220

000015
000110

BMB73  UNIVERSAL RESTART LORDER DIAGNOSTIC.

MUV #HOLD, (SP) sSET RETURN (NO "¥")
4§ szlr T0.R2 '28,.8“8',‘““““ rosTaR;va T? 95 s
i CHP g%s.na : "&?um uﬂ?

TYPE
15T lnx)+ :
CMP EXTEND,R1 :IS THE LIMIT EXCEEDED

&k @ 1280 AbORESS WAIT FOR DATA.

MOV R1, TEMPY ;?RYXE THE ADDRESS.
CONVRT : ngmsss
DT.3A :FROM DATA TABLE 3R
R1,ADDRESS : SAVE r:sﬁmss FOR GOOD
RTI s LEAVE
5§: CMP $12,R2 :WAS A LINE FEED HIT??
BNE 6$ :NO L NOT HIT.
MOV #ST.VEC,JTKVEC ;SET VECTOR
Rgs{ $XHOLD, (SP) i I RETURN TYPE AN "x"
BS: BIT $110,R2 sWAS AN OCTAL cmn HIT?
aué' 78 sBR_IF I
BI 260, R2 s CLEAR Lnsr 3 BITS
CLC sCLEAR CPU CARRY BIT
ROL (R1) :SHIFT DATA
BCS 8% :ERROR 77
ROL (R1) sSHIFT AGAIN.
BCS 8% :ERROR 77
ROL (R1) sSHIFT ONCE MORE
BCS 8% :ERROR 77
BIS R2, (R1) :GET NEW NUMBER IN ADDRESS
RTI :LEAVE HERE
8s: CLR (R1) :CLER THE RDDRESS.
78: m’s JM.GM :TYPE R "7

Y00 T0CD HE YOU WERE COING To INPUT AN ADDRESS
;a‘o’; THE ADDRESS mé"?emmrs WITH A caanm: RETURN.
1 0K?7

MOV 18, ITKVEC T KEY VECTOR
CLR R3 ' 35 %8“ THE SOFTWARE ADDRESS

MOV $HOLD, (SP) ls_g nrum FOR NO **

RTI VE HERE
18: KEY.TO0.R2 :ECHO KEY AND CLERR BIT 7

CMP $15,R2 cm RE URN ?

BEQ 23 :BR IF YE

BIT 8110,R2 :WAS AN ocm. mnasn HIT?

g{f - 'WM cmnv an

B ISAIFY ThE AOD

BCS saaoa

ROL R3 SSHIFT ncnm

S 3§ :ERROR ?

R3 ; ONE LRST TIME
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.’11

E
g

SAVE GOOD ADDRESS FOR FUTURE USE

]
LEAVE

iihe
VECTOR

CR
9o
il

-
:

7
UNWANTED
DRTA

T
T
INIT
A

AR 3]
i
(Ts
m )
o2 358 5
ala Zoo oEr
st 3

012614 012737 177777 015176

SRv.L:

=
%
Sl

3

(RO),R1
RO,
ks

R
(

LA R L KL AL KL AT R L XY XY ¥

USE DATA TABLE 2R

UPDATE
LIN

1008 10
F YES

‘m

o=t o—f o = § =4 =} oo =5

HEEERE RN PSS
]

+
—y

aty

B 1
%:épam ATA T0 GO

.umau

sattaeaent. soave. srbgals

e
oS
-4
8

4s:

001256

=T\

SIS

D e R R B R B B K R R R e R B R ]

SHBENAERE TN T NANR

I E b R b Kot R B R R e Lo K T e e R R B B B T R Y a4 - 4

5

TR BN E &
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i ﬂ :,:,.,:,:;. : RT ;GO BACK HOME.

g‘%‘:&!&%w YOU HANT TO RUN THE PROGRAM
;HERE WE GO

—

g

YOU TYPED IN THE CORRECT DATR.???

"g

usg 166176 RUN3: MOV 8.KEY.T0.R2, 3TKVE
100 1661 MOV $100, aTKC :
] MoV Nl .
RUN.3: MOV ¥l RO :SET E 5¢
i 7 001230 % 055 : %=1 WHEN 1 HIT "SCOP1”
011014 MOV LASTA LAST : Eﬁt :
18: MOV . 3 R00 .
1 2s: cHP sl ,RO ;DON'T 0OR N
53 i”u (RY)+ ip&' ; % Sontse D-
173224 CMP 'L; ,RO : Bg TE&S ?’%?m VECTOR??
% E%’hém” sl.pnz INTERS !!
MOV (RY) 'Rl ; ADDRESS
CHP R1,RS :00 MATCH?
& i’4 : o ——
004000 177570 Ech nggm.sm ;an K “1_[5 . ;
- g :HRS THA mg READ 10 TIMES?
:BR IF NOT
011014 LAST,RO WAS CKED?
{mu,(mu ; ! 30473 wt
000002 010210 1; 3sm.savsm : ) uck CHECKED?
173776 011014 %4 gram.mst : : DONE?
011014 $173776,LAST  ;SET : .
e B
ST (RO)+ :POP POI
BR 18 GO DO THE TEST.
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.P'limvu a%z&c-%%- 7§ﬂ BMB73 UNIVERSAL RESTART LOARDER DIAGNOSTIC.

;ng THAT WRITING ROM RESULTS IN A TIME OUT
: TRAP.

= OO NONE

: 7 +SET RDDRESS
4§: 810 ,R3 : 1 A0D 10 TIMES
i : 1 3 Sg: % -iqaoa,no ;%Eg?é 390 ng r}w VECTOR
1 . ;
i cf‘b :i..” ,RO 5&% mF ?2*"% SECOND TRAP VECTOR
} ?sﬁ (RD)+ ~ $UPDATE INTER
1 R AT ONE THATH. " TIN
f HLT SWRITI ngu oxém"fxm ouT.
1 6S: MOV $STACK, SP : m%gsncx
i 177570 7 $8IT11,SWR g K ’
: TIMES
i u; g :NOT NITH mfgaat YET.
1 010210 grl:o +m,smrsm ;1S THE 128. WORDS TO BE TESTED??
i % % ,RO ; Lﬁ X1 LIMIT BEEN TESTED?
iaaaa 8R ‘"99 - :IF uo-'x;gr GOING.
’ ] ¥
| 6, A g T
1 ér .‘,§°” ;w ;o xt RDDRESS
i 78: ?ﬁ kfmm ;%9‘1 TERATION COUNT
1 :
oP :G0 T0 OF PASS ROUTINE
i }1; nd«g GO DO TEST RGAIN
1 BS: RUN.3 :
013362 uc?:'g LASCIZ /1C/
K 0T.3A:
iiﬁ fam: 6,2
't DT. 38: aF' '
iﬁ U UBYTE 8,3
1 VIE 6,2
g& nomsss:'m' ' 0
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MACY1l

P11

5
i K

m | m . ; : : ¢

g o= Boz 8 - m

Bohe EECORwy BB L B 4 g9 8

%%%Tummwm&wmmwrmw%mm

s SEmi = o1 sieg.t, oo 32

oy  BpeE-Sugmse - ronntoite, B Hpr0ss 8

S, S SR

3““ PROGRAM
I
aTKVEC

:

’

i

.

:

P

:

s

3

:

i

’

;

:

.

THEN RERDS

TR BT R

T0 VERIFY. RFTER

"'%
IF

..mm m 5 % mam m.mm. A
mmmmmwm .m mmmas mm m =Eos m sm.....m mm.
mmmmmmsnmmmmmmmJmmmmmmmmmmm ataad sommn £

% Efmon

i STROLATES ACTIVATING TWE 80T ToN

@Wm

%’5

A_COMPARE
ms&m

; PROGRAM 4

m

digs § i & & m

g2 B =
mma%mmmwm =t N-N3H

mmﬂmﬁwﬁ%ﬁmﬁﬁgﬂgg%%ﬁ%m%
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-

Pt ertat et ettt ettt et wtetetetetetatetetet et et epepudupot ettt

s Pt Bt B Ps Bomd et B fonn

=76 14:43 PﬂgE‘?O

?;gg 000004 1S:
173024

—<

g%

S305F RPORERZREREESCaR A

MUV
CLR
MOV

R 7wt L L L R R s RS B R

FOb

UNIVERSAL RESTART LOADER DIAGNOSTIC.
;PREPARE FOR TIME OUT TRAP

..;E 'i""
3

=T ROw
ggio
- ﬁ

a&llé-ll
L2
-

=

8173024

L 131 10
.8o—. ]
G o
P ]
Rad
o 8

2 558
S

&moa %mgﬁswummrmsu

mTI'E SAME?
DATA
m %TN_‘I[& SAME AS BEFORE.

W
n%%ngmm SETTING

mm.
&C?ig’;' VECTOR WITH -1
S Fe B o

?j:jl'f CT!-i'D sTO LINE |
s

xrm

# l DEFRULT LINE

Wﬁ NOT DEFAULT LINE
4 AGAIN
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GO6
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3329%

At ata .’Qg
000000

et ot Pt Bt s s

PRERRERE0EE SSesadaiRng RASS

)

38

D) ta

CEEEEE

mm
18114
1M1
L)

&=

==t b= = Pt =t P =t Pmt Pt fos Pt Pes Pt Pt Pt

= f=o ==
[

B s o s s P

gsgns 041412 g%ég

i gl

."‘

ve104

043517
37

105
0‘!23%

020122
046101

MCHAN: 228% <1§)<1 ><1a)/cum:|. /
HAGD) 5 [RSC R 18y 155 7ADDRESS 773024 CONTAINS:
. {i <15> (12> 7ADDRESS 773224 CONTAINS:
DT.48: |
.BYTE 2,2
DT.48: 1| .
T LBYTE 6,2
TEMPH
MSG3: .ASCIZ <15>¢12>/PROGRAM NO. (l,2,3,%) 7/
MSGH: RSCi AP <15 ¢12>¢35) <373 ¢ ﬂs&h)dﬂwSOFTm MAP IS RS FOLLOWS:/
MSGS: .ASC <1S><12)<12>/ TWARE MAP FOLLOWS./
MASTER: gg{i (; Y12) 7%/
:l‘, ILE . (<15 <12>7END PASS BMB73-Y
© LRSCII <15)¢12>/PWR UP AFTER/
H.00L %g (15><12)/R£ﬂ. PR FRIL/
M.QM: . (15)¢12> 777/
MCRLF: .RSCIZ <15 <12
: ASCIZ « 12)
.KEY.T0.R2: -
MOV o#TKDBR, R2 ;READ THE TTY KYBD BUFFER
g{ﬂ dTPCSR s PRINTER ‘"
. =4 ;%F NOT
MOV R2, aTPDBR iE INPUT cmmc ER
BIC IBIT?.RE sCLEAR BIT 7 FOR A SEVEN BIT CHAR.
CMP a;.az .ﬁ CNTR "G™ HIT?
:CLEAR THE WORLD
R E%RT GO
18: 5?1’ zz.zavg En:
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173000

14614
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HOB
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BMB72  UNIVERSAL RESTART LORDER DIAGNOSTIC.
.PFAIL: %5 5srzm
84, -(SP)
| '@Tf 35’ 9 IS THIS PF REAL?
NOP 0&32 CRUSED BY LO‘!ER :
000024 MOV bPUR.UP 3824  ;ITS REAL. PREPARE FOR PWR P
MOV (SP)+, by
HALT
- %'9 (SP)+, 384
HALT ;mc% . BOOT DIDN'T FORCE
ggcn ADDR LINES A# L gruon” MAS ACTIVATED
000024 UP: MOV 8.PFAIL, 3%y
MOV $STACK, 5P
RO ;SET AY
§ uh'no WAIT FOR TTY
TYPE  .MFAIL :TYPE FRILED,
% ?nc - :SET STATUS TO ZERO
PRG.NO: 0 .
- : (SP), XST
5?¥ o?frls.(%
BEQ 1§
MOV (SP),RO
HLT 4
MOV 8STACK, SP
S SPac.no
18: HLT ?RG
RTI
XSTORE: O |
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22-SEP-76 14:43 PRAGE 73
-11 -A

000062 EOP:

010434 014652
‘013410
LOGIC:
X1:
VERSON:

—4

EL TR P R G

=0

2

106

BM873  UNIVERSAL RESTART LORDER DIAGNOSTIC.

#50.,R0

5c EOPHLT
LStERR
LPTFL

’ .

’é‘wa.nx
Jncl,m.uo
.46

PRGY

PC, (R1)

S

;SEVEN BIT ASCII FOR DEFAULT "R




o

zees 88

D@ TN LEwWwv

SEEELLLE

B Bt pos Pkt Bt B Gt T b P O Bt Bt B o Pt B b Bt ot Bt Pt Bt ot Bt P2 Bk G B0 B B

ST R EE R A AT

P B B St ok s Pt Boas B & fme bt e
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=%
g'ﬁ‘
gx

;CHECK FOR FREEZE ON CURRENT DATA
001000 177570 .SCOPI: BIT #SW09, SKR

19
001230 LOCK, (SP)

8
3

-

18:
s TELETYPE OUTPUT ROUTINE

.9
e
A 4
)

000004 001000 .TYPE:

804008
% 177570 1S:

o

0000
e [
il
EE.’S’S
s

=
-

——
[T [N ]

3392TRIREE23
o

sgg Q=737 015176 LPTFLG
109 1 164100 28:
ug 1
e 1 164074 (RS)+, 3TPOBR
§x§ 13737 001000 000004 38: 381000, 384
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