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4.3
4.3.1

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

STARTING PROCEDURE
CONTROL SWITCH SETTINGS
SWITCH 0! Cl.l'ﬂ!? II'DICQTES GI.Y FIRST 128

@‘ ?%ﬂt anamc OR BMB73YD, 256 WORDS

ARE AUTOMATICALLY CHECKED.

STRRTING RDORESS
RESTART ADORESS 000210
OPERATOR ACTION

FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS)

EITHER A) OMLY IF THERE IS NO TTY=~--

- — e e i  ———— — —

CONSOLE SWITCHES
SW06=1, SHO0=1
. PRESS ST

é. LOAD RDDRESS 000200

HIGT AT ADDRESS 010124 TO ENQUIRE
T0 BE RUN

SlITGES

1 e g, ok den s s,

DISPLAY LI
9?% THEN PROG WILL HALT AT ADDRESS
CONTINUE T HITH THIS PROGRAM.

Mi&?T PﬂS%h ?J‘I' WILL lﬂ.T AT COMPLETION.
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PROGRAM WILL HALT AT ADDRESS 015556 IF THERE IS ANY ERRORR
IN ANY OF PROGRAMS.

TO DETERMINE TYPE OF ERROR:
Y%‘ ;TMTI AT LOCATION 017400.
9%%?%0 S&TMSFMFOLR
QEIY TYPES OF ERRORS.
RRE RS BELOW:

THE FOLLOWING MESSAGE ADDRESSES %:

5

b1e31y

0l 1

gics i

-THIS TRBLE IS FOR COMPARISON ERROR

: I
: 017400 f PC I
} 1
! 017402 I ADDR OF MSG 1
: I
! G170 { ROM ADODR .
1
¢ 017406 i SOFT ADDR :
I
! 017410 i EXP DATA :
} 1
! p1712 x FOUND DATA :
N

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

I
017400 s PC

LIR 1R LR 1R LB 11 -

S —— -—




GOl

DDBMA  MACY1l 27(732) 22-SEP-76 14:43 B
DDBMAR.P11 mx&c-ﬁ-ﬁw—a BMB73  UNIVERSAL RESTART LORDER DIAGNOSTIC.
: I I
s 017402 % ADDR OF MSG 1
§ ERpA— ——
: { I
s 017404 } ROM ADDR .
' 1
; 017406 i 0 ;
017410 : 0 '
; ¢ 1
017412 i 0 '
i :

THIS TRBLE IS FOR “UNEXPECTED TRAP* TYPE OF ERROR

017400

017402

017404

017406

017410

017412

PC

[l Lot
-

RDDRESS OF MESSAGE

St | ) S=00=t0=0 | | =004t | | 00t
—

8t £ 58
o
o
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.REM §
HOW TO LOOK IN TO THE TRBLE:
10. LORD 017400
11 BRESs Bxeeiine
OF l%’IIS LOCATION IS---PC OF TnE DETECTED ERROR.

1e.
SI-—MSS OF MESSAGE
13. IIE

MWN} LIKE RBOVE FOLLOWING THE TRBLE

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

g 3 si?ﬁ?ﬂ?gsg lm ALL SWITCHES DOWN)
e

IS STARTED FOR THE FIRST TIME THE FOLLOWING
WILL 5 PRINTED OUT:

rﬁ':‘élfr:lrx‘u THEN HEC&“ m%‘véns

RUN FIRST,
YR M792-YR, MR11-08, M792-YH
%&s e on
YO KL10 ( 11) 256 BOOTSTRAP ROM
b BT 2 P 0 1 A (SR OO0,

"OTE: RESTARTS AT AODRESS 210 WILL GO 0 STEP 3 AGOVE.

4.3.2 IF Yg WISH TO TEST THE EXTENDED 128. WORDS THIS IS THE

(MTWFMF“&SYMW BM873YC, OR BMB73YD)
. %m “WCYCLESHLP

VISWAL T
IS Y A WAS
PLACED INTO SOF TWARE Tm FOR TEST COMPARISON.

ZTnEparo-

TION OF
OUR BILITY.
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OPERATING PROCEDURE
SWITCH SETTINGS (APPLICABLE 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.

SWll = 1 OR UP ... INSTEAD OF EXERCISING EACH ADDRESS 10X DO IT IX.
SWO9 = 1 OR UP ... LOOP WITH CURRENT ADDRESS

SHOS = 1 OR UP ... GOTO BEGINNING OF CURRENT PROGRAM ON ERROR
SWOB = 1 OR UP ... HALT ON END OF PASS [

ERRORS

ERROR PRINT OUT

33,78 U S PR RLJET 5. Supppso

Jhm uxu. BE mxrm:n

£ n n TTEN" ERROR
m§s WILL m%ss" IT WAS AN urtmcrso TRAP

WHEN RERDING ROM WILL BE PRINTED .

ALSO INFORMATION RELATING TO ALL ERRORS ARE STORED
IN STARTING AT_LOCATION 017400----
REFER TO SECTION 4.3.1
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6.2

7.2
7.2.1

7.2.2

7.2.3

7.2.%

o — . — ———

MRINDEC-11-DOBMA-A BMB73 UNIVERSAL RESTART LOADER DIAGNOSTIC.

ERROR RECOVERY

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

IF CPU $::f:ég§§:D§E§zéT§hggs gg!

3. NOW THE PROGRAM IS RUNNING AND YOU MAY SCOPE 1IT.
RESTRICTIONS
STARTING RESTRICTIONS
SEE SECTION M.
OPERATING RESTRICTIONS
xr OPERATING ON 11/45; AND JUMPER HAS BEEN CUT FOR
A POKER FAIL TO GOTO ADDRESS 173200
su¥¥sE A POMER FAIL MUST NOT nnppen WHILE PRG IS RUNNING *¥¥¥

IF YOU WISH PROGRAM TO TEST EXTENDED 128. WORDS;
YOU MUST START RS PER SEC

EEEEEE CTION
(NOT RPPLICRBLE T0 % MW VERIEY DATA. ¥¥ee

YOU MAY NOT ALTER THE SOFTWARE MAP UNLESS--
#EEE%E YOU KNOW WHAT YOU ARE DOING #¥##

THE ROM ADDRESS MUST START AT 173000 AND BE A okERST
128 WORDS LONG. (256 FOR THE BH873YB BMB73YC, BMB73YD)

MISCELLANEOUS

EXECUTION TIME

R 15 SRR U Y,
PR b TR e e

PROGRRH FOUR WILL PASS APPROX. FIVE MINS
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S. PROGRAM DESCRIPTION

9.1
”"°¥""‘x#x £ ROM WILL TRAP OUT (EXCEPT IHE VECTORS)'
I.PMT% né WEDSFS'IVE TIMES IN R ROW BEFORE
128%5 Hlu’ H-E&ETMT WAS HIT, THE EXTENDED

256 WORDS MWILL E CHECKED AUTOMATICALLY IF
BMB73YE, BMB73YC, OR BMB73YD IS TESTED.

9.2 PROGRAM 2

e_ Nl THE 0
(OR LI"EL%R?J’ NTER IF Slﬂ?z.l) TE NO VERIFICATION

;‘ PR B e s
F UP WHEN START WAS KIT

DED 128. WORDS WILL BE PRINTED.
?m?élLLEPRINTEDIFm, BMB73YC, OR BMB73YD

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

9.3 PROGRAM 3
PROGRAM 3 IS THE SAME AS PROGRAM ONE EXCEPT THAT THE
TWARE MAP

9.4
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.5 CONTROL "G"
HITTING CONTROL “G™ WILL GO TO THE BEGINING OF THE
PROGRAM AND ASK FOR PROGRAM NUMBER.

9.6 TH PROGRAM IS “XXDP AND ACT-11" OH’RTI
TIME IF IN CHIIN %
IBES IF T|~IE
anam

oM 1S
1ST WORD IN ROM WITH THE

EXPECTED uono Tic omcnosnc THE

PROGRAM 1 AND PROGRAM 4 BEFORE ENTERING THE MONITOR.

9.7 ELECTRICAL PREQUISITES (HARDWARE)

9.7.1 THIS OPTION MUST BE ON THE CPU SIDE OF ANY BUS BUFFERS.

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

9.7.3  ACLO AND DCLO MUST BE AVAILABLE AT BACKPLANE
PINS “CV1™ AND “CN1* RESPECTIVELY. THIS WIRING IS NOT
PROVIDED ON THE “ePc~ SLOTS OF THE 11715, L1720, 11738
/40, ANQ THE DOLLA; IT IS PROVIDED ON'THE 11705
ON 2 iF EURTHER INFORMATION” IS NEEDED
(001" Har s MRRAL

mcnosr IC Rl"l ING WITHOUT ANY INTERFERANCE FROM
HRS NO WRY OF CHECK INGTI‘EPRESENTSOFTI'E
AND *DCLO®™ SIGNALS ON THE OPTION.

.-.

e

NOTE:

ga
Q
gg
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;BMB73 YX :
;COPYRIGHT MAR 1975, DIGITAL EQUIPMENT CORP., MAYNARD, MRSS. 01754

STMTING PROCEDURE
ESS 000200
mus“?‘
ILL TYPE “gEg;gEYVERSION
TPE OPERATOR WILL THEN SPECIFY THE VERSION.

AT THE END OF A PRSS, PROGRAM WILL TYPE PASS COMPLETE MESSAGE
:AND THEN RESUME TESTING

;SWITCH REGISTER OPTIONS

ON ERROR.

1
1, INHIBIT ERROR PRINTOUT

1:o£u.:$? OUT/BELL

=100 ERCH ADDRESS 1 TIME INSTERD OF 10 TIMES.
s=]

i=]

,LOOP WITH CURRENT DATA
RETURN TO TOP OF CURRENT PROGRAM ON ERROR.

;=1 TEST THE EXPANDED 128 WORDS
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;REGISTER DEFINITIONS

RO=%0 . G STER
1 ; Ri=%1 . G STER
Re= 5 ; GISTER
R3=’ , G o
2Ch00s RS ' E
% SP' . S POINTER
PC:‘ . ; N N

;LOCATION EQUIVALENCIES
msng SWR=177570 ; CONSOLE SWITCH REGISTER

K S T

; INSTRUCTION DEFINITIONS

i3 2, :% i e

LEQUIV : mnou CERRORCFI.L

0 00 D T 0D U0 (D T 0D 00 T D (D (D CD D
88 88 5 Bty e B 0 B 5l e Dl B Gl P Bl
R e
TELE e
= hl 1 T
e S
- : + +
fist

el
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0 ; [RAPCATCAER FOR ILLEGAL INTERRUPTS

42 s UNEXPECTED TRAP TO THIS LOCATION
HALT ;% 'E E? 10 g 2 %ﬂ
‘&3 u&% oT ITNF;IS TION
.42 : . T0 THI TION
& e rwot"%%mu
e M - A
A e
M i w X
4 X
HALT : STRCK T0 gxm gmss

s : D TRAP rg THIS LOCATION
- % gﬁl‘ 20 Rap T THIS LOCATIoN
3 B
A
HALT : 2t
'ﬁé r 3 SL ATION
. e
HALT : iF' -
.+aT ;m"i THIS LOCATION
2 ﬁ“{‘ LOCATION
32 E%ﬂlﬁ THIS LOCATION
'.?é : THIS LOCATION
HALY 3 :

2 %‘& THIS LOCATION
RACT 5%“ g
. : C TION
mfr : W" '
T ‘%& 3 rngIM o LN
40 : % rg THI TION
w i : 20 FRap To T

ol : o'? THI TION
a2 ;%& %"%oro THI TION.
o Em& Yo IRT TION
HALT : x;: ACK TO FIND

s ;g: D TRAP TO THIS LOCATION
HALT sEXAMINE STACK TO FIND
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DDBMA
DOSMAA.
g Fﬁft ;wsc m'T’ngxTrSIs LOCATION
.oaT u’a&% mrglmxs: Luocssnnou
253 4+ . ;%#%%%otglmxg 'l.“ocaEE TION
g-é .+ El.ltxk T0 THIS LOCATION
643 HALT ;m& TACK T0 FIND
g4 00 T T fo P1r0. -
g:s R 55&’.“ “%“;07311731 LOCATION
g:g 4 uoo‘c tg THIS LOCATION
HALT s EXAM 10 FIND
@ X .42 3 ? 1S LOCATION
1 HALT : NE T0 FIND
g 0! Ry . rg THIS LOCATION
HALT : ACK TO FIND
ﬂ ] .42 : mrg THIS LOCATION
% O -y ’wlz AP T0- TRIS LOCATION
857 HAL T : 10
" : TO THIS LOCATION
. & emm el oo
1 HALT EXAM] ACK TO FIND
§ .+aT :%g THI;ngITHI§ LOCATION
tﬁt ;exm 10731%I e LN
% Y 4 r 'Em "é %gorglgx%nm
668 Of 4 ; ;%& T0 THI TION
53 4 ;wh TION
Y4 " :
Eg 300 R . ; TION
74 b !gg‘t TION
HALT : St
E 00 .+.=.T : LOCATION
gg "?é 5%& THIS LOCATION
680 i ‘ 3CATION
681 0O HALT : e
it ffu : T0 THIS LOCATION
E )OC: .42 : OCATION
HALT : S
g 4 5%& T0 THIS LOCATION
HALT : AUSE
5 X .oaT : T0_THIS LOCATION
. ium!: T0 THIS LOCATION
691 HALT sEXAMINE STACK TO FIND CAUSE
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%XPE'& TW 10 Tﬂlgm OCATION
B&"’?‘ W5 S Lo
Tg THIS LOCATION

IND
TO Tﬂlg LOCATION

i
NKTO

BRI B e

TRAP TO THIS LOCATION

ST e o

g e B S
Tg THIS LOCATION
T0_FIND

To'l’ I'T.ISII LOCATION
TO_THI TION
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fﬁfr . TRAP ro THIS LOCATION

42 fgc “%m T rmg:t%a TON

HALT ncx ro

42 , T THI TION
T . xm

2 ; rg mrgxt"r;x LOCATION

.+ !Bm&"' 10 mg 'Luganou

o R IO U

HALT s EXAM] ACK T0 ?xm

42 : UNEXPE TRAP rg THIS LOCATION

v ) fg&&“"' A Ra8 10  THIS LOCATION

X WX g

i?ét w‘m mmmrgl% LOCATION

A - 4 s

+ : T0 THIS LOCATION

3 fgg‘éﬁ D eRae ro THIS LOtATION

HALT : NE STACK TO FIND CAUSE

42 : TRAP TO THIS LOCATION

« NEIE mmmé THI TION

T iEXHINE STACK 10,1

T+ : T0 THIS LOCATION

s NENPECTED ‘TRAP T THIS LOCATION

f?ér Eum{:“ Tornﬁx LOCATION

HALT s EXAM ACK TO gno

r’ffr : ml;orglmx LOCATION

42 %g& "%m T mg: :§no«
T : 10 91:0

i ;um&: T0 THIS LOCATION
T : EXAM 10 FIND

4 ;mk T0 THI TION

HALT s EXAM] Wo IND

'""r ;W rglmx LOCATION

4 iucxh n%m T0 THIS LOCATION

- ‘%&m 8010 TRIS LOCATION

.0 . ; Worgnrﬁx TION

HALT : ACK TO Puo

i : TRAP TO THIS LOCATION

T ‘m& 8010 Y01 TION

HALT : 10 gno

42 : T0 THIS LOCATION

HALT :EXAMINE STACK TO FIND CAUSE
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[ terpetedwesesud
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+

HEBREREERRREERER

SRR R ST RIS ETEY

GOe
YU AT~ TT-BBEnARA 1" a4 "ONtversaL ResTRRT LoRDER DIAGNOSTIC.

42 s UNEXPECTED TRAP ro THIS LOCATION
HALT ;sxnnn% TACK TO FIND gnus:
Fﬁfr ;%xps morgnrsx LOCATION
.42 !%& TRap T, TR TION
ey R
LT (XN BTACK 1O I A o
HAL T s EXAM ncx T0 FIND CAUSE
2 ue&rfrg ro THIS LOCATION
+ uuﬁ: "’f"ér ro m?"uﬁa TION
oy I R g oy,
F?ér EXAMINE STACK TO rx%cofss ol
i iy mr&mwm
T BRI o e
.+ ; ro mx TION
HALT s EXAN ACK 10 F
42 : TRAP T mx 10N
N N XPECTED TRAPTO JHIS LOGATION
HALT : ACK TO IND w
.+izT . o THIS LOCATION
-8 : ro mx%nou
“ﬁ%’ .mnn: Ao °ro mxs LOCATION
HALT. . smm TEy?acx 70 FIND CAUSE
40 :UNEXPECTED TRAP TO THIS LOCATION
HALT :EXAMINE STACK TO FIND CAUSE
'=a
.PFAIL
340
JHLT
0
ﬁm
.=200
IMP START
.=210
IMP RESTRT
éﬂn HALT sTHIS IS AN END OF PRSS HALT
000252 000207 RTS PC sNOT AN ERROR HALT.THIS
"' '5"?03"!&5“73 ?amx :
001200 =1200
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000000000 -

AT

00000000
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UNIVERSAL RESTART LOADER DIAGNOSTIC.

; INDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS
i775{'4

1 T YBOARD CWTROL REGISTER
i TR TRt S e
i HELEPRINTER fateg, s

s& ; TELETYPE KEYBOARD VECTOR

: Y =4

b4 : T\%E PRINTER VECTOR

200 ;PRIORITY =4

; PROGRAM CONTROL PRRAMETERS

; PROGRAM VARIRBLES

TRCK POINTER TORAGE
STORAGE
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; PROGRAM CONTROL FLAGS

%1? D0C NIFLG: BY;E 0 ; PROGRAM INITIALIZATION FLAG

1302 ERRFLG: (YTE O EEE&S CCURED FLag
UL
lﬁ % LOKFLG: WE 0 OCK ON CURRENT TEST FLQG
$Y=0

;DEFINIT G#S FOR TRAP SUBROUTINE CALLS

POINTERS TO SUBROUTINES BE_FOUND
IN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS

5 SIS 30000 300 6 00 30 3000 36 0000 36 036 06 30 D30 0000 36 0036 000 36 0030 36 0 30 0036 30 0036 306 360 36 006 30036 036 36 036 0 3
ll!l!lill’illili!ll!llllli!!i!l!!!ll*!i!!i!l!!ill!i!ll!ililll!!!li!!

001304 - TRPT

104400 SCOP1= m ;CALL TO LOOP ON CURRENT DATA HANDLER
001304 015022 . SCOP1
001306 lljﬂ‘ﬂﬂl TYPE=TRAP+1 ;CALL TO TELETYPE OUTPUT ROUTINE

6 SAVOS=TRAP+2 ;CALL TO REGISTER SAVE ROUTINE
001310 Olblee . SAVOS
001312 6?:‘1!03 RESDSﬂW#gOS ;CALL TO REGISTER RESTORE ROUTINE

6@& couvm:mgw ;CALL TO DATA OUTPUT ROUTINE
001314 015616 . CONVRT

104405 CNVRT=TRAP+5 ;CALL TO DATA OUTPUT ROUNTINE WITHOUT CR/LF.
001316 01See2 . CNVRT

104406 KEY.TO.R2=TRAP+6 ;CALL TO GET CHAR, ECHO IT, PUT IT IN R2,CLR EIT 7
001320 014500 . .KEY.TO.R2

§ SESIESEIE 00000 360 30 000 000 26 00000 3 300 00 0 00 030 0 I I R R R R R
!ll*l*!***!iilll*l*!!llll*i!il!!!l!!**!!illliilli!!lll!!l!illililii{
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I AR
i1 =17 nm ADDRESS FOR BOOTSTRAP
LOADER 1S DESIGNED FOR THE RESTART MODULE MB73.

g ey ThE SoBreikap FOR PCL1,KL11

.mu-oe BULK STORAGE

1M792-YH _ TAll CASSETTE aoo STW
% RO= %0 ;REGISTER DEFIN ITIONS
nnnun.*. Eéf s
= %2
000003 R3= %3
177570 ; PROCESSOR SWITCH REGISTER

,mom 010702 élmﬂmml.??;ég‘ . RF&TD&K NTEB TO0 PARAMETER %STS
I T RV o e
— s L o R B T
{0 S A

; THIS IS A SPARE START [ION. IT TRANSFERS TO ADDRESS

0w 170en oy IRESET S e S50 e Loceio

1
NKMWMKWMWSETINDIGISFMLHEI

o, s Rio"%"‘ " atimecs OF Brich (SCATION In fon

000340 ;17305 000340 STATUS LEVEL 7
*ms IS THE STARTING H!JRESS FOR TC11 (DECTRPE) CONTROLLER.
g gem R B
BEoae S ik
g Xy SR Ky hid el

}THIS IS THE START LOCATION FOR TM11 MAGTAPE CONTROLLER

|
|



2 Bl

; [ 5 mmmmm 1
| g A8 gl o -
o § ottt 1BH Lo, mmm%
C ¥ el s el mineile
m solien e, m? m% ,mm?m
& b T mwm.m_ g
% 5 BE O G
LEEEs o
1L 5§

CB P RIP IR IO I IR IR IS IB PR CRIB IS IR IR ID IR IR IR IR IR IR IR IS

| RS

= DURPINRIRCES

ml e o= oo ol e ] o o 0§ e g s 11111111111111

CEEEEEEEEEES CEEEEEEEEEEEEE
E BT R R R R R e e e N

R

B A A AT

s e R K R R L L L e e e e L L R L e R P R )

1K

o

& m 2
- . W
Y
fd 2 8 y o
=V -H=
mmmmu 2”& E50 m
RE s 2 S3a78

g

;

:

MOV 2(R2),Rl
MoV ml-um

THWAT: T
ot B8
ST &Rl

Y

o
- dgie
BTIER: KOV Re, k0 - jSeT-POIN
: TST (RD)+

& =
SEfE Doty
FPRN SRIVIBRNE

mﬁmmmmmmmmmm

— —d 111111111111

wmuwmmmmmmmmmwmmwmmmw

o o) of o) ool wef omd 5§ =d v o o =g o= =g =) T = = = 4 v 4
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BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC.

'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

mxs 1S THE CASSETTE DEVICE COMMAND TABLE
taBLE: . o ARE

OMP TAC
$ SE RED.: NO OMMAND
SPQCEFM&OCK'PGO

:READ+ILBS+END FLAG
ARE om:mem ON orrssr N DIODES FOR LINE 1
:THIS IS AN noomom. Pw VECTOR ADDRESS REQUIRED BY DEVICE
POMER2: .WORD RF11 ﬁyor ascxmmc OF BOOTSTRAP

mr; IS c&; STARTING noonsss FOR THE cnsssrgslg% E %0
STX: MOV #177500,R0 ;gngsvggf TeS

RESTRT: RESET : ISSUE RESET INSTRUCTION
MOV RY, 3RO *LOAD DEVICE WITH UNIT NUMBER
MOV STABLE,Rl  ;GET FUNNY TRBLE OF INSTRUCTIONS
MOV 3375,R2 sAND LOAD UP TRANSFER COUNTER
MOVB (R1)+,R3  ;THE LOAD UP COMPARATOR
LOOP] : gmo\lfa (R1)4,3R0 ;LOAD DEVICE REGISTER WITH COMMAND
LOOP2: gm :HAS COMMAND COMPLETED
QL N0, WAIT
INCB R2 : THEN INCREMENT ADDRESS CTR
BMI LOOPI :IF rccmvs GET COMMAND
MOVE 2(RD),3R2 ;AND STORE DATA AWAY
BR LOOP2 eo GET ANOTHER BYTE
" g R
a} qff.ha ADDRESS AND TRANSFER ADDRESS
i R X
BNE . AN ERROR
ERROR: JMP 3R2 mkn.cnsssmnmmronwsvm
:THIS IS THE STARTING LOCATION FOR THE PC1l CONTROLLER
PC11: ~ MOV #177550,R4 ;LOAD DEVICE ADDRESS
CKDEV: RESET :KILL 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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P11 MAINDEC-11-DDOBMA-A BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC.
l :lZc 1‘—
0178 0 1173338 B005ue MOV PC,-(R2)  ;SAVE THE PC
ooiz3 Ol 17333 Dle706 MOV #2%,SP ;AND LOAD UP STACK POINTER
Bie O10w) ;H"ﬁ 010941 MOV RY,-(R1)  ;AND LOOK FOR END OF MEMORY
B3 IO I .. B RN
(N ) . M
1% ﬁﬁég Ei% 1102 LOOP: ngv a&l,nﬁ z‘ﬁ'& #335 S5 FOR DATA INSERTION
01784 105714 1173950 105714 RORMAT: ToT8 DAY {ONEN WALT POR CHARACTER AVAILABLE
[} ) b : 3
xg .1%& ;83%2 15345 BPL RDRWAT ‘HANGING THERE IF NECCESSARY
gig 116412 ;imw 16412 MOVB 2(RY),aR2 ;STORE AWAY DATA BYTE
4 % F ;g%q 11 INC 3RI |
nui;&. 12025 Ei?:aasa 120227 CMPB R2,#375  ;HAS BRANCH OFFSET BEEN STORED
BB IR s om
?ﬁi@ 5'3% 51;‘3’%i %szze INCB (R2)+ :YES, ALL DONE
001776 000142 : 173376 000142 IMP -(R2) : THEN TRANSFER TO RTN
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c-§1-508m

)
MAI

MACYLl 27(

COBMA

UNI

I1S
8 INS
g

i

TRUCTION
TRY
)

ERROR
(DECT

ERROR

=-2;RENW

5. 2, B
¥ %5 & g

S Pkl o

268 siinis mmmmmmmmm

l.

CSA+10;LORD UN

:P _GOING
+4;MOVE IN TO RKDA REGI
'
APE
RE
RE
IND

1P NEXT

NTRY FOR SELECTT
NTRY TO SELECT

SS FOR_RH
8,0k
"

SHIFT UNIT 8 TO BIT 13-

CON
10
T
ST POIN
;SET POSITION BIT

:K

,RO;SET CONTROL STATUS REG
. %

TARTING nooagsss FOR RK1]
: CEAGE

S8CSK

810,RS

.acmt
°'.‘
Ao, &

NG ADDRE
52
ast
52 R
SA
RHCOMN
20 el

MOVB

BR
MoV
MOVB
BIS

%22 &

MOV
MoV

STARTI
BR
MOV

TM11:

IS %
IS THE AUTO
S
RK11A:
RK11B:
STRRTING RDDRESS

%
il

o~
-4
g
=« D00 —
oNNT O
=g =g o=g ==4
1'.11 '.ll.ll.'.
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22-SEP-76 14:43  PRGE 28
-D0BMA-A

1 ﬁ' .%

IS THE STARTING roa RF11
bx RF1I: MOV ADDRES
MOV PC. INTER TO PRRAMETE
tmsxs BR 0 COMMON SERVICE RO
WORD COUNT REGIS

3
IS STMTIM
1 Tl.rl'if % % STQTUS WORD

TUIBRE: MOV SRHPRST, (R!Jl REWIND TAPE CLEAR E
$TUMODE, 32(R0) ;SET 800 BPI NORMA

MOV 8-1,6(R0);LORD FRAME COUNT

MOV 8TUSPARC, (RO) ; SPRCE FORWARD

TSTB  12(RO)

BPL 18 ;KEEP LOOPING
RHCOMN

BR
THE STRRTING mg FOR RC11 CONTROLLE

@ % sRSSUME UNIT O
; RFRERD

;l@ %EMMO@%

-THIS IS THE STARTING RDDRESS FOR RHM11 DEVICE CO -

Sl TS0 I TG e v
T b o L 000

g% | mlid; pov Hove  ostel, a-ﬁucsmol. UNIT & INS
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A

STUTAPE, 26 (R0) ; TRPE UNIT?
GO TO TAPE LOGIC

MT h!ﬁs ) s RESET “;E

14000, 32(R0);SET 16 BIT FORMAT

SDRCLR, (RO) ; CLEARR DRIVE ERROR
tnomn'm'm o aoR0 ¢ ADDR
RO, 382 "% cmm SEQUENCE

3RHREAD, ds4

R2 ;FOR FLAG AND PCINTER TO

OTHERA
NG ADDRESS FOR RM1l mggu E ?‘
R3 r TORSELECT ALLTUND
3slSi, 3sRPCSA+10;LOAD UNIT & INS
,RD

MSSFM & ?TRG.LF
: CTN.I.I.NI

anbsu.ns'
5 sGET UNIT & INTO HIGH BY
R3

&
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i 002523 .BYTE 224 ;173523 224 .BYTE 224 sRERD+ILBS+END FLAG
' : :THIS IS THE smmnc ADDRESS FOR THE cnsssm 0
1 00040 ;1 CBOOTA: BR 18 :SELECT UNIT O
} 1 i 1 CBOOTB: MOVB  @#CSW,R4;SELECT ururs
1 i1 SWAB R
1 1 ;1 BR RESETX
1 :1 g: %3 RY
C ‘i : SETX: $TACS,RO; GET CONTROL REG.
i oy §§U RY, (RO) :SELECT UNIT
; ! RTASLE R '
5{ MOV 8375,R2 ;LOAD TRANSFER COUNTER
112103 ;1 12l MOVE  (R1)+,R3:LOAD COMPARATOR
1121 ;1@ ﬁw LOOP1: MOVB  (Ri)+, cab) :LORD COMMAND
} 0 Ei 10 LOOPZ: g'f*a (RO) ; ?
tln ;{57% 1 asﬂga LOOP2  ;NO. WAIT - S
1 :1 &41 "309 '{”m"'es' 'rmcomm)n”E
X025 7% ‘i MOVB  2(RD),(R2); sroat DATA
160k 6 :1 3 ga LOOP2  ;GET ANOTHER BYTE
o 10 ;1 10 DONE: TST (RO)  :ANY CRROR?
:i RESTRT TRY
; R : ADDRESS
: 2612 1 ‘i i-c 1 3;7 CWPB  R3,(R2) ;IT MUST BE 240
: otle O0oi1e sxgxs BT eror: T (R2)
14 : $THIS IS THE STARTING RDDRESS FOR THE PC11 CONTR
i 0 ‘i (] PCII: MOV $PCCS, RY
14 ' : CKDEV: RESET
i ;i gv #160000,R1;SET UP MEMORY TEST LI
144 3 MOV  #6,R2 ;SET UP POINTER TO TIMEO
i"u:'n ; MOV 8340, (R2);SET UP VECTOR TO RETUR
1445 i1 MOV PC,-(R2) ; SAVE PC
s i MOV  #24,SP .Loao UP STACK POINTER
1 $1736¢ RY,=(R1); El%
1 -1 :i | - a c ?.R& 3
1 B10111 ;1736E &(1); STORE IN IT
142 02214 11 sy B (R ;START DEVICE
1 4 !i : 4 RORWAT: ﬁf@ (RY) _ IWAIT
1 : RORWAT
iuss 1641 ‘i MOVB  2(RY), (R2);SAVE THE DATA
’ g
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INC (R1)
CMPB  Re, 8375
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:?L:xilsi'im“%wrg’" Resrgcm Ronoﬂguz MB73.
B - e Lo T

j

:M792-YH TAIl CRS TSTRAP ROM
RO= %0 ;nsts;f% DEFINITIONS

'

R3= %3

%’ §

SR= 177570 s PROCESSOR SWITCH REGISTER

ARTING LOCATION FOR RF11 DISK
: PC,R2 ;SET POINTER TO PARAMETER LISTS

TEhe (R B

:DEVICE READ INSTRUCTION
1y THIS 1S P?gnm LOCAT séou FOR nﬁonx

RK11: g\l TER LIST
. WORD mum MVI mc&msm
-WORD S INSTRUCTION

!E"aﬁa} P "‘STHH nc é? r%g« IT TRANSFERS TO ADDRESS
trRANSR: MOV acsn.P?‘ ICATED LOCATION

“MWWSETINDIGESFNLIIEI

!

: THIS M T v:cm nswm:n FOR DEVI

M&Is% FIRST LOCAT oumnon
smmsl.zva

;at}s IS nEv" oS TRRTING mogs FOR TC11 (DECT BTk ER.
e %x e
£ @ 2,% 1oy Al ﬁw:"n"’s, e

WoRDE"  ievice
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Pll

it =
g g

;DEVICE RERD COMMAND
T LOCATION FOR THE RP11 CONTROLLER

F
: ABOVE
36K TRANGPER TO READ/TRANSFER ROUTINE

w
—e

FRRRRR o

o) o= = T ol =l o) ool wed) o= vmd] o
SO IR IB IR INIR IS IR IR IR IR ID

WORD COUNT REGISTER

%! POINT% 70 PARAMETER II.IST
RERD COMMAND

; DEVI
iDEVICE
TAPE DEVICE SERVICE ROUTINE.

716

2

=

LIST
INSTRUCTION
T0 DEVICE
ION

X
%FLM

;AND TRANSFER TO FOLLOWING INSTRUCTION

;GET RDORESS OF
o
IS THE STRARTING ARDDRESS FOR RC11 DISK CONTROLLERS

— —~
Bl =
a o«
) N~ A
ac I - i
- [l £
8% 2y rhgax
—f
% 89 ;epieeiy
m — O ===
CEPwnE WECRCERE
= oo . oo
wn &

Can K |
=)
> og lm

mmwmma&am&m&w&

D R K e e e e R o L S e )

MM

= oo ) ) e ) = ) = oo = =G v =
B BRI IN IR IR IR IR IR IR IR IR IS OB

THIS
1:

GISTER

6Nt e

POINTER TO PARAMETER LIST
RTN

HoRD

;SET UP
: ng
s DEVI

READ INSTRUCTION
ORMS RC TRANSFER _TO_MEMORY OF DATA
“EF.T %NTER T0 LIST_IN RO

g

d

=

Y 2RO
1 (R

I

£

;OBTRIN DEVICE WORD COUNT ARDDRESS

; THEN OBTRIN LARGE WORD COUNT

1EATY” FOR DONE FLAG
1BY_HANGING IN LOOP

; THEN TEST FOR ERROR

(
(
SET

MOV 2(R2),R1

MOV #-1000,3R1

MOV -(R1)
OTHWAT: Tsroagl
BP# OTHWAT
TST 3R1

-
e

o
g =g
—
M@ 4
-— m
%611

e o—g 8

mg

-y
T ) e Y S m

AR AR AR AR AR ACACALA A3 1 L 3 8 A AL D AR A A L R 1 2 8
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1605 003204 100441 ;173204 100441 BMI ERROR sGOT PROBLEMS

}sus 00S007 ;173206 00S007 CLR PC :AND TRANSFER TO ZERO

1 :THIS IS THE STAR NG FOR T PAPER TAPE CONTROLLER
1% 003210 0 ;mzxg 055752"0 fa.u: MOV 81 “””%?’a'm DEVI s

1610 003212 1 1173212 1

igié 003214 000N40 ;173214 000440 BR CKDEV sAND TRANSFER TO READER SERVICE ROUTINE
161 s

1614 - THIS IS CASSETTE DEVICE COMMAND TABLE

ig}s 003216 017640 ;{%ﬁ gg tABLE: ".BY ;COMPARE WORD NOT A COMMAND

151? 003220 002415 ;173220 015 .BYTE 15 : FORMARD BLOCK+GO

1618 : 17322 005 ‘ :

3] 112024 ,173225 % :

."&

173223 L 224
;mm%mmmm&%wmw iuoxo&gsroamex
:THIS IS AN noomom. POMER VECTOR ADDRESS REQUIRED BY DEVICE
maa 63% #osm RF11 s ADDRESS OF %Exmmc OF BOOTSTRAP
; PRIOR
PTHIS IS THE STARTING ADDRESS FOR THE CASSETTE DEVICE 40

AR B S A AR ©

RESTRT: RESET ; ISSUE RESET INSTRUCT IG'I

1 MOV RY,aR0 :LOAD DEVICE MITH UNIT NUMBER
1%1 MOV STABLE,RI  ;GET c; ABLE OF INSTRUCTIONS
MOV #375,R2 sAND LOAD UP TRANSFER COUNTER

GRREBRORERREES

MOVB (R1)+, ;THE LORD UP COMPARATOR
LOOP1: QVB (R1)+, ;LOAD DEVICE REGISTER WITH COMMAND

o Pras s B oo Bmd P P o P P s fs P frmst s s Pt s fs P s

L IR TR TR IR 1R 1R 10 10 T 10 L 10 TR TR T TR I8 TR IR TR T T TR T8 3

1
LOOP2: BITB R3,aR0 COMPLETED
1641 Q LOOP2 *NO, WAIT
g:ca % ntn &ucm ADDRESS CTR
1 LOOP :IF NE oé"‘ ezr comnm
MOVB 2(RD),3R2 ;AND ST
103; 6 ?n LOOP2 G0 GET mom BYTE
10 DONE: TST @RO s ANY
il
903308 R : ADDRESS AND TRANSFER ADDRESS
1 CHPB gg.ana i1 rusr BE auo
1 % ;uo AN ERROR
00331 10 000112 ERROR: aR2 : casserzmomoaroawsmms

b THIS 1s THE smmm LOCATION FOR THE PC11 CONTROLLER
(11 PC1l: #177550,R4 ;LOAD DEVICE ADDRESS

CKDEV: s DEVICE RCT
s %v $160000,R1 r&'ﬁ &# %ssr LIMITS
01 3 MOV #6,R2 .nm SET UP POINTER TO TIMEOUT LOCATION

R O B e S E A s

[ e o T e e

gﬂ
ol

P frmn o o Gemm Pt
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BMB73  UNIVERSAL RESTART LORDER DIAGNOSTIC.

MOV 8340,3R2  ;AND SET UP VECTOR TO RETURN TO NEXT
-(R2) T

HOv 888 SF  IRNOCLORD UP STACK POINTER
MOV RY,=(R1) ;mo LOOK ron END OF MEMORY
BIC gp,m .7 gn
MOV R1.3RI ,nm s ons

LOOP: rxsoﬂg |,R2 ;T ss FOR DATA INSERTION

RORWAT: TSTB : AVAILABLE
egl. T smocmc n:@ ‘f"" N Iccc SSARY
MOVB 2(R4),3R2 ;STORE AWAY DATA
INC 3Rl
CMPB R2,8375  ;HAS BRANCH OFFSET BEEN STORED
?e L :NO
NCB (R2)+ :YES, ALL DONE
IMP -(R2) :THEN TRANSFER TO RTN

o
BOOT-
coM-
AND

COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., MW,HQSS. 01754
THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER

Ghi B8 cOPTED (i NcLUsTon OF pec-g ~ = 7 -

EPT m 8%{!!1155 BE pnovmen IN mmu&

i-’

N’MTIW”SN THIS DOCUMENT IS SUBJECT TO
WITHOUT SHOULD NOT BE CONSTRUED
RS A COMMITMENT BY DIGITK EQUIPMENT CORPORATION.
RESPONSIBILITY FOR THE USE OR

SOF THARE

ON EQUIPMENT WHICH
IS NOT SUPPLIED BY DEC.

STURRT WECKER 01/22/75

CORPUTER. 1€ tuoRk FRGILITIES
A 63m com&?“v"foﬁ%"ﬁ'&“ I SENDS AND RECETVES -

MESSAGES IN DOCMP BOOT FORMAT. THE PRIMARY BOOT ONLY
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LO3

YHANS ADDR=G, -
HE 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-DP11,0U11,DL11
CRC-KG11,SCRC
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DDBMAA.P11 MAINDEC-11-DDBMA-A BM873  UNIVERSAL RESTART LORDER DIAGNOSTIC.
1717 : 0RDS A SINGLE BLOCK, T sscononnv BOOT, WHICH
i;ig : !h-cn REQUESTS AND LONJS'%-E DESIRED PROGRAM.
im : CURRENT VERSION DDCMP: 3.0 - MAY 7,1974
i':% : THE BOOTSTRAP MESSAGES ARE OF THE FORM:
im : SYN, SYN,DLE,CNT,F,S,FILL,FILL,ADDR, CRC1,DATA, CRC2
ig : ALL ITEMS ARE 8-BITS LONG UNLESS OTHERWISE SPECIFIED
1728 : SYN-T CHARAC 226 nsmc
1728 : 8‘,# :E 353? 'Eamnc'"?z
1730 : -THE w-arr courr rm.o-n.sucm or onm FIELD
1731 : F-THE FINAL BIT-LINK CONTROL
1732 : S-THE SELECT BIT-LINK CONTROL
1733 : rm-n rxgl. CHARACTER-OCTAL 000
1734 : Puf TATION ADDR-FOR PT. TO PT.=l
1735 : CRC1-THE 16-BIT cnc-xs COMPUTED ON DLE THROUGH ADDR
1736 : A-THE BOOT DATA AS FOLLOWS:
1737 : CODE, INFO
1738 : ONLY THE FOLLOWING CODES ARE USED BY THE
1739 : PRIMARY BOOT
1740 : co&: =10 REQUEST SECONDARY PROGRAM
1741 : INF ICE TYPE,STATION ADDRESS
1742 : DEVICE TYPE-DP=0.DU=2,0L=4,D0=6
i3 I
1 : CODE LORD WITH TRANSFER ADDRESS
i : INFO= ,BLK LDADDR, IMAGE DATA, TRANS ADDR
;
i
;
’

R R R R R R A R AR E R
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REGISTER DEFINITIONS

gabaase
il
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% lely]
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BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC.
TADR= :STATION ADDR
§SWR=177570 :SWITCH REGISTER ADDR
§5YN=226 :SYNC CHARACTER
§DLE=220 :DDCMP DLE CHARACTER
$STRIP=400
. THE STACK IS FOLLOWS:
: STACK-2:FOR Jggegongn Rog!ﬁl!
; STACK-4:TEMP FOR CRC CALCULATION
: START OF BOOT PROGRAM
: START1-DEVICE UNIT O-NORMAL CONFIGURATION
: START2-USE SWITCH REG AS DEVICE DISPLACEMENT
: 1.E. #0-0,81-10,#2-20
' 2173400 :
smmé: MOV (PC)+,RO0 :NON ZERO VALUE TO RO
START2: CLR RO :CLEAR RO -
RESET sRESET SYS,MEM MGT, ETC...
MOV $17776,SP :STRCK AT 4k-2
§ FIND THE DU-11 IN THE FLOATING RDDRESS SPACE
. MOV PC,R2 : CURRENT PC
ADD $DEVTAB-.,R2  ;DEVICE TABLE ADDR
MOV #6,R3 s TRAP PS ADDR
CLR (R3) sCLEAR NEW PS
MOV R2,-(R3) :TABLE ADDR TO LOC 4
SUB R3, (R3) :SUB TO TRAP
DEC R3 :LEAVE CNT 3 FOR LOOP
MOV #160010,R! :STAR
DEVLOP: TST (R1) : 1S DEVICE THERE
MOVE  (R2),RY s DEVICE *ncasrgur 70 R3
ADD RY, Rl :UPDATE TO NEXT DEVICE
INC Rl :1 MODULO
BIC R4,R1 :CLEAR EXCESS
TST R3 ; TEST FOR DONE
S el NRe e
g :TEST SWITCH REG USE
BNE SNDREQ :NO SWITCH REG
ADD J4SSUR, R1 :ADD SWR VALUE
: SET UP DEVICE FOR OUTPUT
SNDREQ:
MOV %6, (R1) :DATA TERM RDY AND REQ TO SEND
MOV #36000+8SYN,2(R1) ;SET SYNC REGISTER
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DDBMAA.P11 MRINDEC-11-DDBMA-AR BMB73 UNIVERSAL RESTART LOARDER DIAGNOSTIC.

i @ ‘53?83 L3: BIT #20000, (R1) s TEST CLEAR TO SEND
1 1 :173504 001775 BEQ L3 sNOT YET
1 2l ”;3203 ;ex MP (R6)+ (R1)+ sMOVE PTR TO XMIT TSR
1 €] 11 ;17351 11 IS #20, (R1) s TURN SEND ON
i 00351 :173512 000020
i ' SEND SECONDARY PGM REQUEST MESSAGE
1 003514 010700 ;173514 010700 ' MOV PC,RO : CURRENT PC
{ % % ‘f 062700 ADD sR&MSG-. ,RO sREQUEST MSG ADDR
1 1 'l 8‘1’% MOV $ROMSGE-RGMSG,RY ; COUNT
1 003524 000026 ;1 000026
1 @ 11 ‘i 2061 L4: MOVB  (RO)+,2(R1) :CHAR TO XMIT REGISTER
i 105711 1 105711 LS: TSTB  (R1) :DONE YET ?
189 OEx & i S0oa I  DSCREMENT COUNT
Ko ° . .
1 D054 8% i1 8‘393 LY :ONCE MORE
i 00342 g7l ‘i 042711 BIC $20, (R1) sDROP SEND
i ouasusu e oaq' "1'4'1' :1 oe«E Manaxu CMP -(R1),=(R1) sRESET PTR TO RCV CSR

1 WRRERERRRE LS St da st St bl F P Ry P A

7351§

£

7R%

73542

73544

73546
! P GET SECONDARY PROGRAM
! 179250 42711 GETPGM: BIC %20, (R1) CLEAR SEARCH SYNC
i 173223 og0st ' '
i 012711 ;inssq 012711 MOV 422, (R1) :SET FOR CLEAR AND STRIP SYNC
i nusotals: ; 1%23 % CLR R3 :CLEAR CRC VALUE
i : GET MESSAGE HEADER AND CHECK IT
{ 1 0 ‘i 1 : . MOV $1,R0 sLOAD HOR AT LOC. 1
i 19 5{ 08 MOV #8. ,RY sBLOCK COUNT
1 :1 7 ISR PC,GET :GET HERDER
i O000c0 173574 Boonen '
1 005703 ;173576 005703 ST R3 : CHECK HERDER CRC
1 sl GETPGM ;NO_GOOD :
i ‘i 86, $SSTADR sCHECK FOR MY ADDR
i oo”x““ ;i “1“E 001307 BNE GETPGM NOT MINE |
1 ﬁ 51%1? %ﬁ CMPB 381, 8SDLE + 1S m%s A DLE MSG
1 e& 1173614 1
1 000220 ;173616 000220
{ 001322 ;173620 001322 BNE SNDREQ sNO, ASK FOR ONE
i : GET DATA BLOCK
1 003622 013704 ;173622 013704 MOV 282, RY sDATA FIELD LENGTH
1 003624 000002 ;173624 000002
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c-11-D0BMA-A BM873 UNIVERSAL RESTART LORDER DIAGNOSTIC.

212 BIC #140000, R4 :MASK OFF S,F BITS

173858 Tuaoo0

i1 CMPB  (RY)+, (RY)+ :ADD 2 FOR CRC

:1 CLR RO :LOAD 0amo LOCATION O

;} Z JSR PC,GETI :GET DATA BLOCK

i1 ST  R3 s CHECK gam FIELD CRC

;1736' 00131 ?’? SNDREQ s NO

i1 ST8  (R3) ;cl-;cx CODE IN LOC O

i1 BNE SNDREQ :NOT PROGRAM LOAD

‘i g& P 386 ; TRANSFER TO SECONDARY PGM

H ;
: GET A BLOCK AND COMPUTE CRC

;173656 8eT:

;1 GET1:

i1 105711 1ST8  (Rl) .15 n£v¥c|-: DONE YET

il BPL GET ;NOT YE

: { BIC $SSTRIP, (R1)  :NO STRIP SYNC

®

21 MOVB  2(R1),(RD) sSTORE IT

51;%93
: CRC CALCULATION ROUTINE

: PoLY=120001 :CRC-16 POLYNOMIAL

;img : MOV #8.,RS :BYTE LENGTH

i1 MOVB  (RO)+,R2 s CHARACTER TO ADD TO CRC

i1 CRCLOP: CLC : CLEAR

i1 ROR R3 ;?-nn PARTIAL

:1 BCC kéo :IF CHECK CHAR

e =N e

117371 gc L1 :NEXT BIT

$173714 OC L10: ggg l;ua SHIFT cttmrsn

ii Lil: MOV c&v,-(sm iPoLY 10 STACK

L ] &

:1 R3,(SP) :NOT PARTIAL Y

;i 8{8 sPOLY,R3 :NOT POLY no“ﬁm AL

i1 B& (SP)+,R3 :POLY XOR PARTIAL

3% Lie: R P ;DE T BIT COUNT

5{ % R : COUNT

:1 T 35' JRE um"o"‘

SECONDARY PROGRAM REQEST MSG

.BYTE  SOLE,“,0,0,0,1

ROMSG: .BYTE  SSYN,SSYN, SSYn, SSYN
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173764 000001

co4

UNIVEm RESTART LOARDER DIAGNOSTIC.

gg 55 120

DONOT

73774 ROMSGE :

(R2)+,-(R3)

7
17

7

START!

g ﬁc PGM CODE

ATION ADOR

----.

ogga nuéro'é'e IN mfs ORDER

; INC PTR-DEC CNT
;RETURN FROM TRAP

:ggoltlr MSG-USE JUNK RS PADS
:DH=11

;0G-11
;DU-11
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l -11) 256 WORD BOOTSTRAP ROM VERSION 2(17)

YD P11l

itten by David
 REGISTER DEF (N1 Hons

EE
%’ﬂ“ Gfg"nim

;SYMBOL DEFINITIONS

M. Rosenberg

REGISTER
CH REGISTER

WU‘-‘UNO-Q:.E

MACY1l 27(857)

18-DEC-74 11:59 PAGE 1

Thi: code 1: to bc blasted into pROMs on the BMB73-YD board.

October 1974
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DDBMAR.PLL MARINDEC-11-DDBMAR-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 #1 ~- BOOTSTRAP USING THE POP-11 SWITCH REGISTER
1
: 1% ROMORG = 173000 ; et RG‘I orlzln to 773000
ghey 3 | . =ROMORG upies 773000-773777
g ﬁa .i& % BUTONL: BIT aISlﬂ.lBITO ;Is rightmost bit on?
11 1
sl BNE OWBIT f the bitl i b h
g % :iﬁ ?;gég MOV 505&.% unp :o the :l:'r'usr::cthc switch register
% . ;without having touched any of RO -~ Rb
OOMOIN 11170M ;173014 111704 BUTON3: MOVB (PC),RY iRY = 1 indicates that button 83 was pressed
il CLR R ;9¢t unit number to zero
il CLR ;Clear “logical switch register”
il BR TCBOOT ;Do a dchult boot strap Irom DECtape
il .HORD  ROMORG,PR?
00W% G0DMO | 173006
tlll 1 ;{mao ?3701 LOWBIT: MOV J8SKR,R1 ;R1 is @ copy of the swilch register
106301 ;1 0N 106301 ASLB Rl jhefi-align speed figld in right byte
;i CcHPB $16%20,R1 .Ia the speed 16 or
101404 ;1 101404 BLOS  UNITNO :ud is 16 or 17, branch
ﬁ % .iﬁ @ CMPE8  #3%20,RI s the speed 0, 1, or 27
i1 101 i BHI glmuo gt the .,.541? 0, 1, or 2, branch,
ﬁ | (173085 000301 uwrmvo: Sie  RI {Hbve unit ausber to bils gigher
2050 s It is nuiilc to umull! set tha luircl buts!rop unit number
: into the rightmost thru it 1, set_the POP-11 front panel
; switch register, and then jlll' into the RG! code at this point.
2054 ) | % BIC $tC7,R1 ;Isolate unit number in Rl
g él :i é; MOV S8SWR,RS ;RS is now the "logical swilch register”
p
: RY ;RY indicates that button 8l d
gg m :l% %?B RS Sho:lg u2 h::t“rol.w 't‘a :n" H"Iw“
m 100507 ;173072 100507 BMI RPBOOT Il bit 7 was one, branch oﬂ to the H'Il&
;Otherwise, fall through to the DECtape

L]
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BM873  UNIVERSAL RESTART LOADER DIAGNOSTIC.

DECTAPE BOOTSTRRE"

RAND DUMP ROUTINES

FOY

WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(857) 1B-DEC-74 11:59 PAGE 4

= 7734 (% tape word count register
§ it B perd cont v
s # ;Tgll “read block number” function
z » ;TC11 “read data”™ function
s ¥ ;TC11 “write data™ function
= 4000 ;Move DECtape in reverse direction
: Bootstrap (from DECtape) Parameters
2 }p2se ;Word count for the secondary bootstra
= 0 ;Which end of the DECtape (0'= front; 1 = back)
: Dua,z(lo DECtape) Parameters
= {pese ;Mord count for the core dump to DEClape
= | ;Which end of the DECtape (0 = front; ! = back)
: General (Bootstrap and Dump) DEClape Parameter
s {020 ;Number of retries in case of error
TCBOOT: MOV S<TCBEND*TCREV> ! TCRERD!TCGO,R0 ;Set up data-transfer command
MOV 8-TCBWDC,R2 ;Set word court to 256 (512 bytes)
MOV $<<1-TCBEND> #TCREV> ! TCRNUM! TCGO,R3 ;Set up position command
SWAB RI ;Bring unit number into the left byte
BIS R1,R3 ;Put unit number into ,ositiouiu’ !onnand
BIS R1,RO sPut unit number into data=-transier command
TCSTRT: MOV sTEWC, RI Rl now points to TCll word count register
TCLOOP: MOV S8TCRTRY,SP ;Initialize retry count in SP
TCBGIN: TST RS ;Test "indefinite retry™ bit
Bﬂé TCRSET ;Branch if “indefinite retry™ is enabled
gSL %P ;Decrement retry count
CRSET ;Branch if retry count not exhausted
TCHALT: HALT 3 ctr! count is exhausted for DECtape operation
EE TCLOOP ;He pressed “CONTINUE®, so try again
TCRSET: RESET A1) 3 tg“az taéa' in pro rc:s, for n::l try
- sInitia 3 osioning operation
TCHRIT: ¥g¥ ?gl) E est for an ‘E&ﬁo&' 9
TCWAIT ;Loop *ntll an "ERROR™ is detecled
) (R1)+ ;Make Rl point to the word count register
TST -4(R1) ;Is the error “"ENDZONE™? |
=Sb ;SBG‘N ;gl not, br:nch back to tr! c’lln
,(R1) ;Set up word count for data-transfer
ngv Ra =(R1) ;Initiate the data-transfer operation
TCOONE: TSTB (Rl) sTest for ™
T ;Loop until the “DONE™ bit sels
S (R1)+ ;Was an * detecled?
Bﬂ% TCBGIN ;11 so, branch back and try again
1S =(R1) sMake R1 point Lo the command register
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2118 00M200 10S0il ;173200 105011 CLRB
FEE i
121 :1 1 BNE
155 00421 135 ;1;513 mﬁm GOTOD: JMP
123 0042l 2173212 000000 TCSTOP: HALT
214 wﬁw 000776 ;173214 000776 8R

;9top all DECtape motion
ITCRERD!TCGO.RO Ha: this a nornal read” operation?
TCSTOP ;11 not, go stop
J(PC)+ sJump 1o =11 location zerg
;Successful colplction of a non-rcad“ opcratxon
TCSTOP ;50 that pressing “CONTINUE™ won’t go anywhere

B
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P11 mﬁ:c-ﬁ-ﬁm« BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC.

3 - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 1B-DEC-74 11:59 PAGE S
Emm.ﬂl DECTAPE BOOTS AND DUMP ROUTINES
m El m TCOUMP: MOV RO, 3#ROTOR7 ;Save RO in POP-11 memory location 4O
000402 3173222 000402 BR TCCONT ;Branch around required interrupt vector
il .WORD  ROMORG, PR?7
00540 117350  003%NG '
;l;%g 1 TCCONT: MOV PC,RO sUse RO for a subroutine return address
sl 1 BR RESSAV iGo 1o the "Register Saving™ subroutine
1 ;imﬂ 1 ’ MOV 8<TCDEND*TCREV> ! {CHRIT! TCGO,RO" ;Set up (write) transfer command
d :iﬁ d MOV #-TCOWDC,R2 ;Set word-count to 28K words
1)1 :{% @ MOV #¢<1-TCDEND> #TCREV> ! TCRNUM! TCGO,R3 ;Set up position command
i1 CLR RS ;Clear "indefinite retry”™ bit
000721 ;173252 000721 BR TCSTRT ;Branch into DECtape routine
; The following subroutine is used to save the POP-11 general registers
; in POP-11 memory locations 40-57.
; The calling sequence is as follows: MOV RO, 38ROTOR?
: MOV PC,RO
: BR  REGSAV
i return here
10137 .{g : MOV R1,38ROTOR7+2  ;Save Rl in memoly location 42
12701 ;i MOV  SROTOR7+#4,R1  ;Rl now points to memory location 44
10221 51 MOV g.(mu ;Save R2 in memory lccation Y4
10321 ;{ MOV , (R1)+ ;Save R3 in memory location 46
104¢1 ; MOV R4, (R1)+ ;Save R4 in memory location SO
i } sl %VV RS,EEB: ;Save RS gn memory }ou:ion gs
- ;Save n memory location
l%l :i% MOV g'(ﬂlh : ave in luor; location 56
000160 ;1% 000160 JHP 2(R0) ;Return to the calling routine
000002 ;! 000002
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P11l MAINDEC-11-DOBMR-R BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC.

2;3:;8.',“ hﬁ}%ﬁﬂg# ;&o.gooilgr Tn‘i”ili VERSION 2(17) MACYll 27(6S7) 18-DEC-74 11:59 PAGE 6

3 1 RPCS1 = 176700 ;Address of RH11/RPO4 Control & Status register |
3 % = e ;8“:0! to RHIl/RF& Word Count register _
3 s 6 ;0f{fset to RMHI1/RPOM Track & Sectof Rddress register
3 %1 RPCS2 = lg ;0ffset to RHII/RPOM Control & Status register 2
3 12 RPFDS = 1 ;0ffset to RHI1/RPOM Drive Status register
s RPOF = 3c ;0ffset to RHI1/RPOY Offset register (CONTRINING FMT22)
3 000034 RPDC H 34 ;0ffset to RHII Desired Cylinder register
s ON0000 RPTRE = BITIN4 ;"Transfer Error™ bit in RPCS]
: 020000 RPMCPE = BIHS ;:Ha:shua c?nt;?luaghl’:rtgc&ror' bit in RPCSI
: s :“Drive Available n
: 1 % = giTlé 5" ttention Retive™ bit in RPS%
: RPERR = BITI4 ;"Composite Error™ bit in RPDS
: 01 RPFMT = BITI2 ;"F (16-bit words) bi' in RPOF
3 000021 RPPRST = el ;Read=-in Preset
3 %l RPURIT = bl ;Hrite Data
: 1 RPRERD = 71 ;Read Data
; 000000 RPBFMT = 0 ;Bootstirap format (0 = 1B-bit words; 2 = 16-bil words)
3 000400 RPBWDC = tD2Se ;MWord count for the secondary loots‘np from the RPO4
$ 0006cb RPBCYL = tO406 ;Bootstrap cylinder number
; DO00OC gg( s 8 ;Bootstrap track number
s DO000C T = ;Boolstrap sector number |
3 000000 RPDFMT = 0 ;Dllls format (0 = 18-bit words; @ = 16-bit words)
: 070000 RPOMDC = 1028672 ;Word count for the core dump to the RPOY
: 000631 RPOCYL = to409 ¢ Ill' cylinder number
: The following two assignments 'ut the dump at the very «nd of the cylinder
3 00001S RPDTRK = $p18-<« <RPONDC- )/(HDQOAPNHT)! Des6)) -Dua; track number
3 000010 RPDSCT = $D19+RPDFMT-< < CRPDWDC~1> /$D256) =< < 1D18-RPDTRK> #< D20+RPDFMT? >
004304 1704 ;1 BUTON2: MOVB (PC),RY ;RY = 5 _indicates that button 82 was pressed
g:ﬁ il CLR RS ;Clear "logical switch register
1 1 ;17331 1 CLR Rl ;Set unit number to 2¢ro
ﬁ 1 3173 '1% 1 RPBOOT: MOV $<RPREAD*400> ! <RPBSCT%10>,R0
@ (1 E
5§ 0 MOV #-RPBWDC,R2
Ei 012703 MOV  SCRPBFMT#40000) ! <RPBTRK¥2000) !RPBCYL ,R3 |
i 012901 RPSTRT: MOV  #RBC1,RI ot AL 1o Lhe fonent address used by the RHLL
: : . ;Se o0 the lowest address use ¢
D433 176700 i1 176700 , .
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11-D0BMA-A

gzgggs'ﬂPHCPE (R

Lo

3% $% =% S8a3pE3 35

YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM
-YD.P11 RH11/RPOY BOOTSTRAP AND DUMP ROUTINES
: RPLOOP: 55351 .

: BIC lfC;?SP

§ MOV SP,RPCS2(R1)
: BIT $RPDVA, (R1)

: BEQ RPLOOP

: MOV $RPPRST, (R1)+
H

: R3,SP

: E?E, st1777,5p

; MV SP,RPDC-2(RI1)
’

: MOV R3,SP

; BPL  RPLONT

: MOV SRPFMT, RPOF-2(R1
*

5 : ASR P

: RSR SP

‘ S8 R0

: BISB ,SP

s SP

: SP

; Sp

; SP,RPDA-2(R1)
: R2, (R1)

s RO, SP

; (Rl

i

;

i

;

;

;

’

;

:

:

:

:

!

’

;

:

’

RPLOOP
SRPRERD, SP
TOP
BEQ GOTOO
HALT
BR GOTO0

RPLOOP
8RPA,A'RPERR, RPDS(R1) ;Test

BMB73 UNIVERSAL RESTART LOARDER DIAGNOSTIC.

VERSION 2(17) MACY1l 27(857) 18-DEC-74 11:59

sReset in case of rctrg
;Get the unit number into SP
:Isolate the unit number

;Tell the RH11 the unit number
;Try tc seize this RPOY unit

;Branch if we haven’t seized it
Do 8 "Read-In Preset”™ function

;Get the cylinder number into SP
;1solate the cylinder number

;Tell the RPOY the cylinder number

Gct thc format bit and track nuaber into SP
h if 20 sector (18-bit words) format
! Eatallish 22 sector (16-bit words) format

Rl.ht align the track
number 1n the left byte
Clcar the right byte

, Put the sector number into the right byte
; ight allgn the
: sector number in
the right byte
:Tell the RH11 the track and sector numbers

:Tell the RH11l the word count
,Gct the function code into SP
car lbc ri'ht byte
, a i he function code
11 thc !unclion code
Tcs! for RH11 * rcana
11 “ready”

Loo aiting for
1) *cs? for lﬂll error bits

111 error, branch back for relry
for RPOM error bits

ror, branch iack for retr
he tunclion a “normal rca"’
{

branch to a HALT instruction
s ~000240" read into location zero?

sI1f er
sWas
;11 no
EH. -

If so, branch to location 2¢ro
:%0002490" was not read into location zero
;Branch to location 2¢ro

PAGE 7
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DDBMAA.P11 m%&c-u-g&m—n BMB73  UNIVERSAL RESTART LORDER DIAGNOSTIC.
1 010037 ‘gasmxa &lmqow RPDUMP: MOV RO, 2¥ROTOR? :SAVE RO IN PDOP-11 MEMORY LOCATION "ROTOR7"
12 Elrgxa MOV uss RO FOR A suanggrgu-: RETURN ADDRESS
14 173514 5 csnv 0 TO THE 'nscxsr AVING™ SUBROUTINE
004516 012700 ;}7351 012700 MOV umxmm»unﬁoscm 0,
e e Ol e 01 " a-RRDMOCR2
2087 004526 012703 ;173526 012703 MOV $<RPDFMT*40000> ! ¢(RPDTRK*2000> ! RPDCYL , R3
2088 004530 032631 ;173530 032631
aamm 004532 000676 ;173532 000676 3R RPSTRT
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P11

MAINDEC-11-DDBMAR-R

22-SEP-76 14:43 PAGE SO
BMB73 UNIVERSAL RESTART LORDER DIAGNOSTIC.

{ BNB73-10. P11

i 06000
; 000004

= KL10 (POP-11) 256 WORD B0O

LO4

TSTRAP ROM VERSION 2(17)

MACY1l 27(857)

DTE20 DEVICE REGISTER AND BIT DEFINITIONS

18-DEC-74 11:59 PAGE 8

INITIALIZED BY "ENET' (BECAUSE THEY ARE IN FLIP-FLOPS
( SS XXXX30)

PSR (B ENR O o
DTEMAX=4 rmasn OF DTE20'S ON ONE POP

:OFFSETS FROM THE BASE OF THE DTE20 DEVICE REGISTER BLOCK

:T0 SPECIFIC 10/11 INTERFACE RAM LOCATIONS AND REGISTERS.

: THE FIRST 12 REGISTERS ARE NOT INITIALIZED BY “INIT™ (BECAUSE THEY ARE IN RAMS

DLYCNT=00 ; DELAY (T:oun Enooness x:oom;

1DEPOSIT Ok EXAMINE LORD 2 (ABORESE 0004)

: IT OR EXAMINE WORD 1 (ADDRE )

:10 gguoméronoex (m§m1)

:10 ADDRESS WORD 2 FOR DEX (ADDRESS XXXX12)

5;0}0 BYTE COUNT fnoonsss aooouu;

17010 BOPTI PEMORY ADDRESS  (ADDREZS H00(30)

11018 POPLL DRna woRgE=S (AODRESS oasa)
T0110T= :T011 POP11 %m 5838 ( XXXX26)
oxgccé:aag S m?éf:cm:ﬁg uonom“ (ADDRESS XXXX32)
E%mus::ﬂ :10/11 INTERFACE Ermus WORD  (ADDRESS XXXX34)
DIRG3=36 :DIAGNOSTIC WORD 3 (ADDRESS XXXX36)

; THE FOLLOWING ARE THE ADDRESSES OF THE DTE20 INTERRUPT VECTORS

DTEIV1=774 il VECTOR FOR DTE20 81
BEI =770 i1 T VECTOR F
IV3=764 ; IN RRLPT VECTOR F
DTEIV4=760 ; INTERRUPT VECTOR FOR DTE20 #4
; Bit assignments for various DTE20 registers used by this ROM code
;BIT ASSIGNMENTS FOR T0i0BC
INT11=BITIS ;SET DONE AND INTERRUPT BOTH 10 AND 11
;BIT ASSIGNMENTS FOR TOLl18C
INT10=BITIS ;SET DONE AND INTERRUPT BOTH 10 AND 1l
ZSTOP=BIT14 ;STOP ON NULL (ZERQ) CHRRACTER

T011BM=BIT13

iByte size for To-11 byte transfers




DDBMA  MACY1l 27(732)
DOBMAA.P11 MAINDEC-11-DOBMA-A
2395 :BMS73-YD
:BM873-YD.P
5397
g:g 3 nC0100
-
2353 : 000004
2354 : 000002
2355
£32
2358 : 000020
2359 : 000002
2360 : 000001
2361
2362
2363
2364 : 100000
2365 .
236b :
2367 : 010000
2368 : 004000
2369 : 002000
2370 : 001000
‘ ; 000400
: 0001
; l’l*l.l N'
; LM L L)
: 000010
¢
;

SR e HRRRRRTINNEEES

E B

S
o
Ht—“—tﬂﬂa b Lo Lo B Lo o e e L]

1

B2

B

22-SEP-76 14:43_ PAGE 51
UNIVERSAL RESTART LORDER DIAGNOSTIC.

BMB73

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

MO4

MACY1l 27(857)

DTE20 DEVICE REGISTER AND BIT DEFINITIONS

DRESET=BITH

=BITY
DURE=BIT2
NUPE=BITI

O D~~~
NIOD 0= o Pt pe e
O WU

—~—
Or=NW £

;BIT ASSIGNMENTS FOR DIAGZ (WRITE)
; PERFORM’ DIAGNOSTIC CLEAR

BIT ASSIGNMENTS FOR DIRG3 (READ)
;DATO UNiBUS parity error
;DATO UNIBUS rcccivc error
;NPR UNIBUS parity error

;BIT RSSIGNMENTS FOR DIRG3 (WRITE)

;Clear DUPE and DURE error flags
;Clear NUPE error ag
;Byte size for To-lO yte transfer
;BIT ASSIGNMENTS FOR STATUS (WRITE)

;SET 7010 DONE
; DONE

0 ERROR
Rin the PDP-11’s doorbell (interrupts the -11)
tEaRrin!in the PDP-11"'s doorbell
PARITY ERROR

Ring the PDP-10"s doorbell (interrupts the -10)
;SET T011 DONE

;CLEAR T011 DONE
: nable DT lntcrrupts to the -11

lear error”

Disoblc the BDP-I! interupts

;SET * rity error®
13T 1011 ERROR
'CLEAR TO1] ERROR

;BIT ASSIGNMENTS FOR STATUS (RERD)

10 DONE
ERROR (NPR TIMEOUT OR BUS ERROR)
r

——
oo

d read is all 2¢ros:
ll'c doorbcll is ringing
NE WORD ONE
r

PDP

OR EXAM

PD& uithin POP-11 memory
=10's doorbell is ringing

l"'l-ﬂ—‘ P
3
== B0 " 1]
P
-—lﬂ-t ﬂ
su O

BUS ERROR)
in crrupt: (to the ~11) are e¢nabled

LR TR LA TR TR TR I TR TR TR IR TR TR T 17

-00:-
o-o
.—

8%
S
§
—
-
"
e
-
%

O—D—
S

18-DEC-74 11:59 PAGE 9
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MAINDEC-11-DOBMA-A BMB73  UNIVERSAL RESTART LOADER DIAGNOSTIC.

;BM873-YD
:BM873-YD. P11

- 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-1l

The following is the procedure which the KL10D executes in order
to dump and/or bootstrap the PDP-11 through the DTE20:

1. Clcar the DTE20 and initiate a_BMB73 bulion #4 bootsirap opcratlon
CONO [SR! IB'CLllPT'CLTOII'CLTOIO'PILDENI
2. Wait to see POP-11 power fail (AC LOW = true) - CONI (DERDII] =
3. Wait to see PDP-11 power recover (RC LON = false) - CONI [DEADI11] =0
4. Wait at least another 1S5S0 milliseconds and then clear the reload -11 button
- CONO [CR11B)

S. Set byte counter to a special code (1365 octal) - DATRO [1365]
6. Ring PDP-11"s doorbell - CONO[TO11DBI]

7. Wait until *-10 ringi ! 1's doorbell™ is turned off by the -1l
(i.e. until E 1 ]  becomes ze¢ro).

8. Enable the DTE20 to use PI O interrupts
Ci.e. set CONOIPILDEN!PICENBIS.

9. Set up the To-10 byte pointer (in the EPT) for the first 3.5K.

10. Set u, the by tc counter for the first 3.5K, indicating
nt crrup =10 only® =~ DATAO (1000}

11. Wait for "TO-10 done”™ or “To-10 error™ - CONI [TOIODN!TOIQER]
12. Note whether there was an error (CONI [TOLOER]) and then turn off
701 and TOIOER - CONO [CLTOIO]. 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 byte counter lor th nc:t 5K indicatin
u’n terruy “ 8" t 98 ). unless thlg is the
last 3. (o! EBK ln uhlc ca ¢ indicate "interrupt
both processors” (batRO [TO10IB! 000]).

16. Go to step 1l.
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0OBMR-AR

BM873 UNIVERSAL RESTART LORDER DIAGNOSTIC.
- KL10 (POP-11) TSTRAP ROM VERSION 2(17) _ MACY1l 27(857) 18-DEC-74 11:59
PROC BY WHI T =10 BOOTSTRAPS AND/OR THE POP-11
17.

18.
19.

ev.

Sel up To 11 b ointer (tn the EPT) { 'PDP-ll ieo!strag
' irst word ol this "POP-11 bootstrap™ mus
bc thc l:! patlcrn 000240 (a PDP-11 lnctruct:on)

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

Wait for either TOLIDB to o ol* (CONI(TOIIDG] = 0),
or TOIODB to come on ( ON1(TOL00B] = 1).

If no crror was noted in step 12, TOLIDB should go off
(TO co-tn! on tn icales & massive screwu pl.
error wés no ol in s!c! 12, T0110B going oll tndtcalcs
that the error was “non-fatas non-c:-cn or =1 -cnorr
‘artt‘) and the -11_ il proccc tul co-TEa on indicat
hat tThe error was “fatal® ¢ -11 is HAL AT OCRTION 17371M.
In this latter case the -10 nust rcstart from siep 1.

. If TO1108 went off, wait éar *To-11 done™ or "To=1l error”
- "Cont 1

(ro11bn!TO11
Note whether there wos an error - CONI tYOllERJ

Turn off TOLION and TOL1ER and ring the POP-11's doorhcll
CONO [TO110B!:CLTOL1]

T ) .
0 4TS I RO = 0

701108 oln' o!l indicates that the POP-11 found no errors
rlac crrlng control to the code which was just
iclvo from the . In this case the =10 should start
lowing the prolocol ol this code.

. 101008 colln, on indicates that the PDP-11 has !oual on

error (or that th lir:t word lransnlt!cl ?Ean
it pattern and the PDP-11 AT LOCRTION 173766.
n this case the -10 must restort !ron step 1.

PAGE 1




MACY1l 27(732) @22-SEP-76 14:43_ PAGE S4
Pll MAINDEC-11 -A BM873 UNIVERSAL RESTART LORDER DIRGNOSTIC.

;BﬂB;g- - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)  MACY1l 27(6S7) 18-DEC-74 11:59 PAGE 1
;BM873-YD.P11 BUTTON 84 - BOOTSTRAP INITIATED BY THE POP-10 (THROUGH D )

Nu- ber of D fsters to store

TOBRTER HeRe u{ﬂ“ﬂ 53630 PRES §€°’euhﬂu 25 t80otsTRAP INfrTATED
: fov % am'r’g? Wmﬁn 55911 MEMORY LOCATION “ROTOR?™

130 BTECOR = 80 ;Core allrcs into which to store DTE2O regs.
14 G - tDle

!E"E: %&gv ; mq.ﬂ -zé‘ﬁ%i’én'%-' usmman'“h’t‘
MOV (RS)+,R : ? ONDO INR

MOV (RS)+, : LOCR]’ ON 2 IN

MOV (R6)+ RY : LOCATION Y }u RY

MOV (RS), : TION & IN RO

MOV ' (RS) :SET IORITY FOR NON-EX-MEM TRAP

g 5. EETREDLT™

R ooy 33

= s e oo Bt e ot e o e Pk Bk o s Pt B B oS B ot s P Bmcd ot Burs Bt

L 1] AR LA LA E LR IR A I IR IR IR IR IR IR IR IR IR IR IR TR TR TR T T T X 1}

gn; | :START LOOKING FROM THE BEGINNING RGAIN
I #T01108, STATUS(R2) ;18 this <10 ringing the ~11's doorbell?
BEQ *13 311 it is not, go lock for another -10
i cP 010BC(R2),(PC) ;CHECK FOR A (1365) FROM THE PDP-10
; INDICATING THAT IT WANTS TO BOOTSTRAP THE -1l
173620 BNE Tﬁé*
; NOTE AT _THIS POINT R2 CONTR IE? RADDRESS OF THE DEVICE REGISTER
: akgcx FOR THIS D . =4, AND THAT SP =
il m (RS)+ :
il RO, (RS) sREST LOCATION &
3 MOV RY,-(RS) sREST LOCATION 4
3 MOV R3,~(RS) ;REST LOCATION
il MOV R1,-(RS) sREST OF LOCATION
s Note: Rt this time RS = 0. This fact will be used later.
: . ;RO = core address for storin registers
ROV  SDTECOR,RO ddress for storing DTE20 regist
£ | B R o s the et 0 gt
: nes regis cr n core
i1 CP  #«DTEREG#2 >+or£cba RO ' Have we finished yei?
5250 17%s8
2550 il BHI 78 ;Loop until we have finished




DOS

DDBMA MACY1l a?u ) 22-SEP-76 14:43 PRGE 55
DDBMAA.PI1 c-11 -A BM873 UNIVERSAL RESTART LOADER DIAGNOSTIC. |
:BM873-YD - xuo (PDP-11) 256 WORD BOOTSTRAP ROM . VERSION 2(17) MACY1l 27(857) 18-DEC-7% 11:59 PAGE 1
*BM873-YD.P11 BUTTON #4 - BOOTSTRAP INITIATED BY n: POP-10 (THROUGH DTE20)

. 1 MOV :R1 = DTE20 DEVICE REGISTER BLOCK

;i % RDD ﬁia&e.m

;i MOV sDRESET, (R1)+ :D0 A "DIAGNOSTIC CLEAR" OF THE DTE20,

: ; The above operation i3 necessary to clear the “byte count loaded™ flag
and simultancously to turn off ® *0 rlsalnan-ll s doorbell”.

: 173664 eua (R2) :SET DTE NO DELAY

5{ CLR TOI0RD(R2) :START WRITING -11 MEMORY INTO THE -10.

;i e 8TOL11DB,(R1)  ;HAS THE -10 RUNG THE -11'S DOORBELL’

¥

:1 0 :LOOP UNTIL IT HARS.

Ei 51 g&nsmam.b&mtm s*Fatal® error?

$

5; BEQ B? ranch if no “fatal® error

3 iZ MOV $701008, (R1) xgnal “fatal” error to the PDP-10

ﬁ 19 g: HALT Halt due to 'um' error

‘i 1 : MOV #DRESET, DIAG2(R2) sReset after possible POP-11

H

sl

s nclor! parlty error or non-cz-lcl error, and also turn off
: ==10 % n R%l" doorbel

3s: 1188 ;START  INPUTTING AT LOCATION O
MOV S$INT10!<<-DTEWDC>87777>,TO11BC(R2) ;RERD IN 256 WORDS

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

BEQ 18 :LOOP UNTIL IT HRS.
BITB  sTOL1DN!TOL1ER, (RD) 1S THE TRANSMISSION FINISHED?

Q ; LOOP gNTIL IT IS FINI
sIf “TOLIDN™ isn’{ on, “TOl1ER" must be on
, (RS) ;Check for bit pattern in location 2¢ro

[y S P o o Brmsa o B ety Po o B P o B (s et o ot G

- -t ee B LIRIE I T T TR TR IR I ITRVIL T I T TR TR IR Y)

553 9s sUnless there 63 “NOP” it is an error
#701008, (R1) ; ignal the =10 that there was an error
HALT +This error haltl is because either “TOL1ER"
: is on, or because the ‘l attcrn read into location 2ero wasn’t “000240".
% fov 'sDRESET,DIAG2(R2) ;Signal the =10 that everything is OK
;;E i1 : 73776 JHP (RS) sJump to location zero
: 80000, -y
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5 FERETE TR IR I I 00T 00 00 3606 30 06 0600 300 00 30 30 300 30 30 36 00 000 03036 30 06 00 06 00 30 0 30 36 30 00 00 00 30 30 006 36 30 20

INITIALIZATION AND START UP OF
T S L e L L T T e

RESTRT:
START:

6YS:

- 698:

768:

e
e

(SP)+,384
5

o84, ~(SP)

(SP)+,914

&‘ {rgwoo aom;gi. @%ﬂc'
S,

i"%'f“%& 10 68 WIcH TvPE

ROM
ART TEST 1
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m MACY1l 27(732) 22%575 14:43  PAGE 59
P11l MAINDEC-11 BM873  UNIVERSAL RESTART LORDER DIAGNOSTIC.

1 BNE 68$
39 31 15 ﬂ% 004000 oioaxs MOV SMAP. YD, TH.'EO gr FOR smm OF TABLE
§ o o177 19477 Bigshd = MOV SENO.YD.ALLEND BET ENO OF T
@ag T MoV naELwEnsm :STORE VERSION TYPE..
X cige] B 3 185 0 MP" BEEN SELECTED?
TYPE .ERR :ms m
’ ::::: 3s ?Rm egt::a 199 AGE PO TET
X . MOV JRY :gtrrgmxgwsmnm
10062 X.X.: CLR :CLEAR CHAR
000001 177570 BIT #5400, SWR
10 171104 18: EELB”& ?ixcsa sWAIT ﬁn 17;5 TTY KEY TO BE HIT
101 KEY.T0.R2 ;coEEE| CHO x% -"'iﬁ'én 7 FROM IT
101 000015 CHP $15,R2 *WAS }r A CR
101 BEQ 23 :BR_IF CR
101 DEC R4 :ONE MORE CHAR TO GO BEFOR ERROR
101 BEQ 3s :IF THEN
101 MOV R2,R3 s MOV CHAR TO R3
§i1 s anhT 1§ :GO MAIT FOR ANOTHER CHAR
101 177570 ; MOV SWR, R3
§i§i 000061 2s: CHP ogé.na ;Bugs } %w
£ otis B e B 2. 2
101 Y : ¥
5;3 §1§1 1111 ﬁ PRG2 5573 ng z
101 cHP #63,R3 s WAS g HIT??
1 n& % .6 ;gg IF NO
1ol 0i50es 864 R3 L0 et
R g ® s ETR.
1 &' 3s: TYPE n.% :wn-gnlongonbeoaq HIT
1 33 INP kS ;w& 29% GO TO THE BEGIN
: ;nvsnmp § :SAVE THE SWR HERE.
ALLEND:
| i e
NITFG: O
VT LASTA:
2t NOROM: gw; ‘ sTYPE CAN'T FIND A RESPONSE
g. :NO LOADER INSTALLED?
2776 NOROMS: .ASC fx ;ff?fmf 0 4 *a%g OF 173000/
NMATCH: Z% <i »¢<1 v&' '?v LOADER RS YR,YB,YC, OR YD AFTER/
. (15)<12>/CMP WITH LOC 173000/

3
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MACY1l 27(732) 22-SEP-76  14:43 PAGE 60
P11 MAINDEC-11-DDBMA-R BMB73 UNIVERSAL RESTART LORDER DIRGNOSTIC.

P CRURPOSE OF 1,15 T0 READ THE RoN AN
'VERIFY THAT THE 18 1 GORRECT. ALL ADDRESSES
m RERD, ExCECP VECTOR, FIVE TIMES.

HE SECOND PART OF THIS TEST VERIFIES THAT TRYING

ro WRI IN A TIME OUT TRAP
m-n A -]
o1 1 1 170552 mx: MOV Y. 10.R2, 3TKVE
e G moie fmR Ty Jﬁ &1 e
1 1 1 MOV coun ; x rssr (a) TIMES.
81 1% g}ﬁunsun} % PRG.1: MOV ﬂo M , map
311 i l1 ! 001230 ,,"8\," :étmﬁékm '1F E 10 2% m SCOP1 IS HIT
e 5 e % ek @“5**’&55
1 1 1 011014 MOV LRST $SET_LRAST
. 18: MOV us.!g : § TIMES.
. 1 28: CMP sl ,RO ; OR RDD.
4 001 %; .44 : r ngr n: cron RDD.
' (%mn ,
] 173224 CMP sl RO : ,
1 1001 BNE .44 .uo TH r n m vscron.
4 CMP (RO)+,(RY)+ ,
J 11005 MOV (RO), RS ,
1 40 MOV (R%)'R1 ; WARE RDDRESS
1 1 CMP R1,RS ; cu'
! 1401 BEQ . +4 ,
J HLT i ; comaxsou
3 00M000 177570 E&T cgam.sm ‘an X
. DEC R3 1HAS THA BEEN READ S TIMES?
1 1 BNE 2% iBR IF ngt TIMES
1 011014 CHP LAST,RO 1WRS Pas CHECKED?
1 BEQ .+10 :BR I v£§"
1 SCOP1 :LOCK ON THIS ?
}. CHP {%““"“"” : }s Po{,; v
1 010210 Et $BIT1,5AVSRI  ; BE CHECKED?
10612 0014 Q 35 :BR IF a&s%m.
f[ 4 - 173776 011014 acrsla gm,msr ;g : THE DONE?
1 le73 173776 011014 MOV  8173776,LAST  ;SET Last" ESS.
1 1 10216 MOV EXTMAP, RY :SET E .
gx 005720 ST (RD)+ :POP POINT
10640 000726 BR 18 GO DO THE TEST.
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MAINDEC-11-DOBMAR-A

e2-SEP-76  14:43_ PAGE 61
BM873  UNIVERSAL RESTART LORDER DIRGNOSTIC.

;}sg THAT WRITTING ROM RESUTS IN A TIME OUT

010666 001230 3%: % :g; LOCK ,erssmixTaoro 5§ WHEN scom xs HIT
o o, B EES SRR
173024 53: CMP #173024, R0 Ecn-ch FOR A VECTOR
B e e
173224 CHP  #173224,RD 51&9 e ORCTRE COTHER VECTOR
BNE .44 :BR_IF NOT THE VECTOR
ST (RO)+ ;UPDATE THZ POINTER
177777 MOV $-1, (RO) sWR1TE WITH A -1
NOP WAIT INSTR. TIME
001200 6: MOV SSTACK.SP PR TORE CTncg ON'T TINe ouT.
177570 i .ggn;:s;a ;QUICK PRSS?
DEC R3 :D0_EACH
BNE 23 :NOT w:m? m"é. ONE YET.
000002 0102106 gg oggx.snvsm -sxremeo 1aa. WORDS TO BE CHECKED?
173776 g $173776,R0 :5 md}z%!uoms BEEN CHECKED?
ol .+10 ;
010224 CMP %asm,no :ALL
3 s h ?
g ;&“& %“%ﬁz&?’z‘
ST 'zguu : UPDATE }o m& ADDRESS
001232 78: E& gscoun Eg"&;’,i,g'{ OUNT DONE?
014714 JSR PC,EOP :T r:rs: snezE‘
0104 JMP PRGI GO DO IT AGRIN.
0l &T 5»9 PRG. 1 :GO RESTART.
m ggqsas BRO73X: .ascr; <15>¢1 >/o£vxc|-: VERSION/
Boe 1Y e Rl BUSRRE D oMY,
DS 304 uo& ?vg ascg / vgs of: ' BM873-Y/
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P11 MAINDEC-11-DDBMA-R BMB73  UNIVERSAL RESTART LORDER DIRGNOSTIC.

PROGRAM
;BLIND

1ELING READ FROM ROM.
: : THIS PROGRAM WILL DUMP THE CONTENTS OF THE ROM OUT
: ;Peaggnm%uo Wé‘:&ér gLL.
B R e - R g e o o
: : = H
. THE LINE PRINTER
. Eﬁ %Dg?'s‘rs.
o ol §{1us QLicse PRG2: MOV WRGRPRG.NO  i3ET FOR DNEReRTED TRAP TO 4
gxug 81 37 01 quxngluq' ﬁv &giﬁ Lﬂé* ¥
omuo tlz.a?zw ?uoma 011014 goga &LRST - % 75 - b
§m§ 6 e L+12 5fr f}éx”u'fhgu. , iR 1 Esuu?"E =0
iﬁs" 12737 177777 015176 MOV $-1,LPTFLG ;s&:rT TIL:u;r FLAG
§m§5 D0S037 015176 gn LP’?FLG EM WE LPT FLRG
11170 012700 173000 MOV $173000, R0 sSET RO WITH THE STARTING ROM ADD.
111724 01 170012 MOV | sSET VECTOR FOR CONTROL C
11 1 167774 MOV 100, 31K :SET TTY m INTERRUPT EN.
1121 1021 MOV TABLE,R3 : P% N
11214 1@81 01151 TYPE  ,DH.2 s TYPE MESSAGE
11220 104401 011612 TYPE DH. 2B :TYPE THE HERDER
1 1 000007 001256 1S: % 7. TEMPS :
11 1 (RD) #3 :
1 1 001252 MOV RO, TE :STORE
011240 010 %asu MOV R1. TEMPY ;irons R
11 140 010212 CHP $MAP.Y. TRBLE ;IF .Y# SELECTED; FILL TRBLE
1 1 BNE .4 ,ga F 7:21 BMB73. Y*
sz B TR TS S
Bug % CONVRT : AND comr NUMBERS
11 12132 DT.2 :IN DATA ma.; 2
11264 01100 78: MOV (RO),RI : T% ROM DATA
u% 1 1262 MOV RO, TEMP3 :STORE ROM 35
11 1 1254 MOV R1. TEMPY : DATA FOR TYPE OUT
11276 140 010212 CMP $MAP.Y., TRBLE ;IS Y# SELECTED?
11 1 BNE .4 ;gn IF NO..
11 1 MOV (RD), (R3)+ : P&L THE DATA TABLE
1131 TST (RO)4 :POP THE POINTER
11 1 CNVRT : TYPE o¥1 MAP
oH3le B3%ha0 o101 Qe T.RO :HAS THE' HIGHEST LINIT BEEN HIT?
B b s e Sl LRI
1{ 001256 DEC ] ;m-:cnsnssF mcow —
hﬁ g‘ 1 : *m g‘m‘
ﬁ% 273 000002 010210 28: gg gm.snvsm : 1S THE Nﬁxmoeo 128. WORDS TO BE CHECKED??
11 xg;é MOV 8173400, RO :RE INT
guaso E ém;m MOV exrmgn.ka : soﬁmnf"rg POINTER
11354 104401 011725 TYPE  ,DH.2R : NEW HEADER
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; PROGRAM 3
&0%3 IS THE SAME RS PROGRAM 1 ONLY YOU THE

HE CHANCE TO ALTER THE MAP WHICH IS
:C0 70 THE DATA IN THE ROM RDDRESSES
sNOTE T rououmc :
Em DATA  INSERT DATA: HIT LINE FEED TO ESCAPE.
' %R RUN RUN THE PROGRAM
% ,‘5,55,'57 %és'r"n-e ;ommz TABLE ON TTY. o et L
L %A nosas r&m*véwsgmm T 10 ALTER.
sLINE FEED H‘Eljméﬂ 5 HE DATA INPUT MODE HMI 1 urt FEED TO
iCR CARRAGE Eﬁum- IN T TA INPUT MODE A CARRAGE RETURN
: ZEROS NEXT ADDRESS AND WAITS FOR NEW DATA.
015176 PRG3: CLR me.c ser FOR TTY OUTPUT
012152 014652 MOV $PRG3, PRG. NO T FOR POMER FAIL
Dle224 16 MOV :sr VEC, 3TKVEC ser FOR KEY BOARD INTERUPT
010212 MOV Rl :DEFAULT STARTING ADDRESS TO MAP
gxauos MOV m nobmss ?“YSE THE_ sorrunae ADDRESS
14375 XHOLD: TYPE : aN *
000100 166770 MOV bmo mcsa {3 nm:nm ENABLE FOR TTY
WAIT sHIT A KEY
BR ;G? BACK AN "»"
HOLD: WAIT :HIT A KEY !}
BR ;go Hgncx AND HIT AGAIN !!
ST.VEC: KEY.TO.R2 *EC AND STRIP an 7
014473 TYPE MCRLF :TYPE A CARRAGE RETURN + LINE FEED
000114 CMP b114,R2 :WAS AN =L™ (LIST) HIT?
gEQ SRy 4 E
000120 s gésbpne sWRS A "P" (PRINT) HIT?
000104 n; g&eﬁbna sHAS A "D" (DATA) HIT?
000122 gg cigé,ne :WAS AN "R™ (RUN) HIT?
013010 JMP SRV.R
000101 &n; géexhna :WAS AN A" (ADDRESS) HIT?
000015 &n" oﬁ;ae sWAS CARRAGE RETURN HIT?
RTI - ;60 WAIT FOR VALID CHAR.
014466 TYPE  ,M.OM TYPE A *
g RTI NEITHER n “L* “p* *D","R","A",0R CR WAS HIT.
012344 166674 28: MOV 48, JTKVEC ssr v:cron FOR DATA INPUT
8634 MOV Ss, Rl POINTER.
1254 MOV RI,T roa our ROUTINE
commT 3a' ;TI an ADDRESS
- (R1) zzsno mc ADDRESS AND WAIT FOR DATA
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Sﬁ 12716 012220 MUV $HOLD, (SP) :SET RETURN (NO "#")

“ o i i
£ ferie ooouis G s Hw it
2354 104401 014478 TYPE MLF s TYPE n INE
gg 605721 » ST {RI)+ s UPDATE !h-e s&%ﬂn&s ADDRESS

023701 010220 ‘ CMP ;xrzno,m : 1S THE Lmy sxcssogo -~
5% &8&6’1‘? &2" (31) Em tbﬁa&ss OR DATA
2372 010137 001254 MOV R1, TEMPY ;% nomess.
gg gmm CONVRT : ngonsss
1 DT.3AR :FROM DATA TABLE 3R
;& 10137 013406 MOV R1,ADDRESS ,snvs Tﬁmmss FOR GOOD
RTI sLEAVE
aqig 022702 000012 5§: gg ga ,R2 ﬁl.“ LINE FE%TH’I‘H’
Sile 0573 o12224 166570 BV SST.VEC.JTKVEC iSOT-THE KEYBOAGD VECTOR
012716 012202 MOV #XHOLD, {SP) uén 1 RETURN TYPE AN "»"
RTI lﬁs
000110 BS: BIT $110,R2 sWAS AN OCTAL CHAR HIT?
54 Dasote BE 2 i8I CheT
000260 BI $260, R2 cu;m LAST 3 BITS
2444 000241 CLC LEAR CPU CARRY BIT
2446 006111 ROL (R1) sum DATA
103406 BCS 8% :ERROR 77
111 ROL (R1) sSHIFT ncnx
1 BCS g :ERROR ?
2456 006111 ROL (R1) sSHIFT oucs MORE
2460 103402 BCS 8% :ERROR 77
'S.'ﬁ 0s021 BIS R2, (R1) :SET ncu NUMBER IN ADDRESS
RTI :LEAVE HERE
2466 005011 8%: CLR (R1) :CLER~ THE RDDRESS.
g;qo 109401 014466 78: ;}rge LGN TYPE A =7

; YOU ARE HERE BECAUSE YOU HIT AN “A"

; YOU TOLD ME_YOU WERE %N&TO INPUT AN ADDRESS,

;(S’KO’; THE ADDRESS RMINATE WITH A CARRAGE RETURN.
. . .

76 01 012514 166510 SRV.A: MOV 818§, JTKVEC %r xsv CTOR
gm mﬁ CLR R3 m: somms ADDRESS
esos 012716 012220 MOV #HOLD, (SP) OR NO *

251 RTI ve rcnz
2514 104406 18: KEY.T0.R2 scuo KEY AND CLEAR BIT 7
gg gzm‘a‘ 000015 CMP $15,R2 s CARRAGE RETURN ?
141 BEQ 28 :BR IF YES
gg 032702 000110 BIT $110,R2 :WAS AN OCTAL NUMBER HIT?
001023 BNE 3s .mvm.xo ANSWER
00024 CLC : |.§ % cmnv an
0034 ROt  BRROR
zs-og 006103 ROL R3 Esum ncnm
2542 10 63 BCS 3s s ERROR ?
2544 1 ROL R3 s ONE Lnsr TINE
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1eg4e2

015176

2
013306

001256

010210

013006

Scs s ;Egon 7
BIE  ReASC ELRCE DhTA IR RS
o N 01 N T
MOV 8ST. VEL ?’?xvsc :SET INIT vegron
ggv R3,ADDRESS :SAVE GOOD RDDRESS FOR FUTURE USE
3: gu‘a %g#ag%ss
,MCRLF : gg A CR
T 'M.OM :TYPE =7%=
RTI :LEAVE 1!
SRY.P: MOV o-étuvm.c
; YOU rf'N RE BECAUSE YOU WIT “L"
s YOU ME YO! WANTED A LISTING OF THE SOFTWARE MAP
160 MERE IT IS
SRV.L:
MOV T RO : MAP
MOV ,DERD ;% go POINTER
m , HSGY :T
DH.28B : RDD+XX
18: MOV 7. TEMPS : FOR ACCROSS PAGE
o LN - A
MOV R1. TEMPY : A TYPE
151 - (RO)+ ; m:% ss PO’I&ITER
28: m\cE'a (RO) Rl ’g mm -
! MOV RO, TEMP3 :
MOV R&ﬁg‘l s T
TST (RO)+ : POINTER
6 oa } USE DATA TABLE 2
- 't'°s¥ (T 'mts POINTER
CHP RO,R3 sLINIT oo'é 9
us 2 fmc{r TR COUNTER
E T
cs. 1 3 THE
%r gm.savsm ;m%oen SOFTHARE DUMP?
? -(R3) - : PB?N%
, :BR IF DONE
g& X :?H sgftroen MAP:
MOV MAP, RO :SET POI
' DERD ngr m POINTER
1S 100 1 N SAM,
BS: LPTFLG :SET FOR TTY OUTPUT
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81385 B0000¢ 00 B ;GO BACK HOME.

0
. HE YOU WANT TO RUN THE PROGRAM
§%%§’v%%u%c?ﬂcr DATA, 777

a8

23

&ot
52

PGS Pums
oo

2
w

FaSa3ST ARk

NORE

s s b P
-
<&

o
Py
ar
LA A J A A IR IR TR IR IR TR IR TR IR IR I 1) A A A LA T TR T T3

RERD 10 TIMES?

o—o—o-o-v-o—;.—r—o—o—o—o-ﬁo-

A 2SN SEENRRELREE BB IRRLLCBSESFF ESEESBBYRRPBUS

P P B =t =S B b = Bt P = Bt =t b =t b P—= Bt Bt st s P oo Boe o) B s Gt P2 S0 fot Bt Prmo G P

G € Gl Gad Tad G Cad Gl €l Cod Cad € € € € € € G € € G G ) € € L) LS ) L C)

0 Bt Pt Pt Pt Pt Pt it Pt Pt Pt Pt Pt Pt Pt Pt P @ Pt Pt Pt

011014

000002
1

Vs i

010210
011014
011014

B UERR P S SR ECEEEF PR LR R EEEED
3t
2

[0
-

f'sm“’m”
gm.snvsm
gnm.um
$173776,LAST
EXTMAP, RY
(RO)+

18

g e

CKED?

o e
B8 28 W e
DONE?

I .

o

;GO DO THE TEST.
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D06

;JEST THAT WRITING R TSINAT
;¥52P. ITING ROM RESULTS I IME OUT

181 8 1 2
| 1 o) 880009

| )| 12 4s:

1 | cs:

i

i 173224

1

i 177777

1

1 001200 £§:

{ 177570

i

i 000002 010210

i 173776

13322

1 0224

1

i |

i 001232 78:

i I ¢ ‘l?iq

1 i lg; 3848 8s:
013362 000 MC:
- e
1

1 1

1 DT.38B:
1 003

1 001

i 002

lg:g % : RDDRESS

MOV
MOV

AT B PEYBRARRSENReIRNIRIE

ASCIZ

=

cEeE s

/7%C/
6'a

6,3
6,2
0

.;’;....._

i%ﬂéﬂﬂqzlnoongo 5* AT _SCOP1
Bg iﬁfp THg TéﬂP VECTOR

,IS T;ES ¥ THE SECOND TRAP VECTOR

UPDé%E;E::“ A_-l

DIDN'TH¥IHE ouT.
ICK

8!8

10_TIMES
WITH THIS ONE YET.
128. WORDS TO BE TESTED??

EXT§ND§¥ LIMIT BEEN TESTED?
GOTO

-3

R R
“ggﬁ%% G
83

=

3
w
—
Eg
—
3

AR LA LR IR IR I IR TR TR TR T8 T T 1Y ‘...-.. LA B LA LA LE 1]
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CHy

T0 _VERIFY. AFTER
ms&m

'rg””'
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"
WHAT

PRGY

28

38

AG. A:

g2 B =
mmo%m S2E S

A SN S S S S MRS




s §9

LB
W—-0O

[ ey
Youne

42
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0 000004 IS:
133024

173024

001200 es:
? 000004
173024

173224
17324

001232
173224

173024

14714
. Q13410
LOCL:
LOC2:
LOC3:
kOC"l:
LAGY:
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MUV
CLR
MOV

R w8 1 L R LR R R B R

FOb

SNO. TRAP, 384
a8173024
R3,38173024

$STACK, SP

. TRAP, 384
17 ,RS

D)=+ DRI~

) L]
2
St
+

23
3

o
=%

55
=
fr

N
’

DRI

==

a@
2 8

5
S

;PREPARE FOR TIME OUT TRAP

fﬁﬁgo&‘ *ﬁm TInE
§§’Et }ﬁ ao nano MZ
!SET FOR ERROR MESSAGE

. DATA F TIME NOT THE SAME
: TR THE SAME?

‘BR IF DATA

2, T R sve s oo

; CARRY

E%\%‘% %g%‘%m SETTING
Bl B e

oo

T
L AR g -
;zé:g e I Canon
; %'i CTED =T0 LINE 1
8 1F oeFut ot Cive”)
sHRITE A -1 m,gg’f VECTOR

s SE
;SET FOR IF ERROR
: DATA

: ROM

; g ws‘l DEFAULT LINE
g LINE

GOT

w é 1 NOT DEFAULT LINE
; SSAGE.
3 4 AGAIN
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BoENRn. P! STBc- T

CONTRINS: /
/ADDRESS 773224 CONTRINS: /

2)/CHANNEL /
/RDDRESS 773024

/

4

?)(1

$/ATIv
¢ da

>/SOFTWARE MAP IS AS FOLLOWS:~/

o
—

i =
2% 1 w
5k e ¢ 8
iR B weBEaE
ey = mﬁ WM
& & Feougs of
m< m wm ...'.'{' LR L N1 WYL 3 LL XY Y
-~

8 8 o

8.3 mm >

-—fd w W A -

Svasm 22 N 0 @ By
UWN—Uwv == UM g -
W e A WV eded o
wvwwaAavih AA wvwv anm
GaBox BR Sxs ERTase, &
sded v oiln v vifleteti—t (¢ It ) .mw'l ns
' ' N
NNNNN =-NNNNN
g ) B B—h ) =8 = g t=d b P

RSC
RSC
RSC
ReC
%
RSC
RSC

Gty Bsmik
SHESY NS 8

2KE 2 &2 .
s i BN
mmwmm

o
ESTTTIT DR

e 5=l o= =G ord of) =) o=t =4 == =4 =4 e e R e e e e e e R )
000000000000 000000000000

18:

: VAR
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.PFRIL: CLR

i+

5
%

§§'°z§§z§§§§

XSTORE :

733

w
-

SE33EEE
a o

CHEARENE

s.‘l =(SP)
818,384

aw QIS oaog PF REAL?
kPUR. amum :1TS REAL. PREPARE FOR PWR P

(SP)+,db

(SP)+, 384

'“"‘% BTG whS AcHvATED

RD ;s SET
ll RO sWAIT on TTY

rfnn. L TYPE F
§ P ;ssr smus fo ZERO

(SP),XST
cgrls,(%
18

(sm RO
osmcx SP

gmcuo




feseay 5

Bt P s s Pt e Pt Pt P ot Pt s (s s Pt s

11 27(732) @22-SEP-76 14:43 PRGE 73
MAINDEC-11-DOBMAR-A BMB73 UNIVERSAL RESTART LORDER DIAGNOSTIC.

14714 EOP: MOV #50.,R0
c3: RESET
DEC gg
[ foss
SR PC,EOPHLT
18: CLR LSTERR
R LPTFL
T 'VE
762 MOV Qwa,m
010434 014652 gré oégcx.mc.no
mﬁl ‘013410 IMP PRGY
% LOGIC: JSR PC, (R1)
NOP
1 NOP
§é i
ie boosey xt: WS pe
5020 000101 VERSON: 101 :SEVEN BIT ASCII FOR DEFAULT "A*




<
[
—
z
8

3
G

®

zees 84

D 00 NO UL W Y-

EEEETELS

0000
SoSRRR S

sgatadeitts
SRa

o Bt P Pk @ D Gt | b P D et Bt s ot e B bt Bt e Pt Bt ot Pt P Bt Pt e B B

2
[’
. O-EEO-O-

TS

ry ¥
oz

o
48

uvwnvvvwididwuivwn || ddiidiidiniwiun

JASTREPNEFE ¥R

d

ﬂg
s
£

ST A L SR R R

P B B> Bod Pors e Bm Beso e S Bess e B2

e2-SEP-76 14:43 PAGE 74
C-11-D0BMR-A BM873 UNIVERSAL RESTART LORDER DIAGNOSTIC.

;CHECK FOR FREEZE ON CURRENT DATA

032737 001000 177570 .SCOPl: BIT #SW09, SWR
poL e 001230 Roy fgcx (SP)
m 18: m g
s TELETYPE OUTPUT ROUTINE
1ﬁ 00000M 001000 .TYPE: MOV wg:@
| o o
1 % 177570 1§: BIT 85412, SWR
1 M
1411 Q 33
mag' 015176 ST kpm.c
@ 164100 2s: ﬁa gfgcsa
11 164074 &qva (‘ )+,3TPDBR
1 001000 000004 3§: MOV ﬁuoou.aw
01 001002 agwlt 381002, RS
ol 015152 000004 MS: MOV $58, 384
@ 164032 ST aLPTCSR
NOP
ER X
015176 3. CLR LPTFLG
w.y 1
1 164012 6S: gsira SLPTCSR
1 BPL 6
ﬁx 164006 MOVB i;su.vrom
LPTFLG: ?
:ERROR HANDLER
005037 015176 JHLT: LPTFLG
010000 177570 T #5W12, SWR
1 Q XBX
1 1ST8  QTPCSR
i 1 s JTPDBR
% 177570 XBX: 'a'?\r" :&’B;g.sm

HAL
001244 55 {SP),LSTERR
001244 MOV (gP) LSTERR
001302 ERRFLG

[
[e—y
Pt ot P P
g (=]
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;STORE ADDR OF MESGE
;WRITING ROM TIME
;OUT ERROR?

; TRAP?

: 52k
g FE 1 1
i sk & gES S Sooar 3 - oo e g
: et ;3 BEladils
& Sememeonesmmneatot VRS DS ok sommanennanaes
% 5 { | E i3
mm P

i a@m@%ﬁ@@@wﬁwﬁsﬁ%ﬁ I

m LR B S R R ﬂ.wm,mmmmmmm
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x X3 Gk 3 8 Indsan 2 e S
R EN - FEURY- ] [ IR o, B
B Of 4 5% & & A
3 s ==
%W m 88 53
;
=

o e
SEIINSEE SRR
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MACY1l 27(
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;SAVE PC OF TEST THAT FRILED AND RO-RS

Olel22 016637 00COCY 001276 .SAVOS: MOV
e7e
4
eb4
25

i * g

2 = B Sezovse % Pgowge | mavmEe

Sof 585 oF 5§ iiias b g 238335 1 gevved
ALY e LT T wam i 555 5 M YroN-g m gazaax
w28 onBo®B BWE - i wd Rl
mxmmmxmmqrm&mxummmmummmmmmmmoowoo % zsasean D saoeme

- : i
g i & mmmmm e &
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ggs 016212 000002 R &
; TRAP DISPATCH SERVICE

2% e B et O Pronien
g :T0 SELEBT@B gﬁeﬁﬁm}m
016214 011646 .TRPSR: MOV (SP),=(SP) :GET PC OF RETURN
1 16 SUB 82, (5P) ;=P¢f*?rmm
1 12 MOV 3(5P), (SP) :GET_TRP
3 few B bl S S e R 2
éﬁs 815? 12 258 8. TRPTAB, (SP) :POINTER TO SUBROUTINE ADDRESS
3644 016240 017616 MOV 3(SP), (S5P) +SUBROUTINE ADDRESS
% 815:2 %32 JMP (5P)¢ ;a0 TO SUBROUTINE
1 1S 041520 020072 MERRPC: .ASCIZ <15)<12>/PC: /
3647 016254 000
3648 016256 .EVEN
i .ERRTAB:
1 >4 ..
016262 000000 0
3653 8{5&54 oisaw %
3&3 EssE meﬁ% glmasaa DTO
£ B fe
16274 01 DH1
xsg 01€ 016700 DT1
3659 DIE 016415 EM2
3660 016302 016621 DH2
3661 D1E 016706 DT
3662 nu?:g% 016462 EM3
3663 016310 016606 DH1
3664 016312 mmg DT1
3665 016314 00S01 mng; 020115 EMO:  .ASCIZ <15)<12>/ROM READ DATA COMPARISON ERROR./
016356 00SOIS 0S1127 0S2111 EMl:  .ASCIZ <15)¢<12>/WRITTING ROM FRILED TO TRAP./
01641 mg 12 042516 E%: nscg <1§><1 »/UNEXPECTED TRAP WHILE READING ROM./
01/ 00501 gnsa-l :  .ASCIZ <15)<12>/FATAL TRAP. ROM PC ON STACK.~/
016522 00S0iS 0S10M0 046517 DHO: .nsc1§ <15>¢12>/ ROM SOFT/
016541 1 12 042104 .ASCIZ <«15><12>/ADDRESS ADDRESS EXPECTED FOUND /
016606 oosgx 2101 0SI104 DH1:  .ASCIZ <15>¢12>/ADDRESS /
016621 015 051012 046517 DH2:  .ASCIZ <15><12>/ROM ADDRESS PC OF TRAP /
: 0166 .EVEN
gg 1 DTO: 4
1€ 003 BYTE 6,3
3668 01 001
3669 016664 006 004 .BYTE 6,4
3’;0 §iss““ 00179 003 5"75' 206,3
g?é 15533 mxﬁ VRI '
3673 016674 006 002 .BYTE 8,2
332772 016676 001272 SAVRS
16700 000001 DTL: I
16 s% 002 .BYTE  206,2
78 016 001 SAVRO
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