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1. RBSTRACT

ﬂ% %Wuégg#v ngcmz'umsq;s PﬁoéLEn
R AR T B e Tt 1 eI s

e. REQUIREMENTS

e.l EQUIPTMENT

GT40 SYSTEM (11/0S, DISPLAY PROCESSOR AND VRIY SCOPE)
MODEM TEST CONNECTOR MHICH CONNECTS DATA OUT TO DATA IN.

2.2 STORAGE
THIS PROGRAM USED MEMORY LOCATIONS 0-777b AND 1600C-16776 (2X OF MZMORY>.
3. LOADING PROCEDURE
3.1 METHOD
PROCEDURE FOR NORMAL BINARY TRPES SHOULD BE FOLLOWED.
Y. STARTING PROCEII.!E

4.1 CONTROL SWITCH SETTINGS

CONSOLE Sk 08 = O TESTRSVEBIONEROH (S12. WORDS)
CONSOLE SK 08 = | TEST RS VERSION 1 ROM (2S6. WORDS)

4.2 STARTING ADDRESS OR RDORESSES
200 IS THE ONLY STRRTING RODRESS OF THIS TEST
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S. OPERRTING PROCEDURE

CI'CESTMTEDTFE RI.N N

sm*’izz&%; mi’“'“ i"%' et

TER AND OCTAL VALUE WILL BE DISPLAYED.

%5

6. ERRORS

THE PROGRAM WILL ONLY HALT ON AN ERROR.
THE PROGRAM DOES NOT CONTRIN FRCILITES FOR REPORTING
MESSAGES OR ERROR CONDITIONS.

7. RESTRICTIONS

R COMMUNICATION TEST PLUG MUST BE INSTRLLED ON THE DL-11.
8. MISCELANEOUS

B.1 EXECUTION TIME

THE TEST WILL TAKE APPROXIMATELY 10 SECONDS FOR COMPLETION
AND WILL RING THE 'GT-M0" BELL.

8.2 DEVICE ADDRESS PROGRAM LOCATIONS

LOCATION 1000 CONTRINS THE GT4O DEVICE WSS
LOCATION 1002 %ﬂ NS THE GT4Q INTERRUPT VECTOR.

LOCRTIM im"i nlg ig GTH&JII 3

e 10 A 1 L R T
LOCATION 1012 CONTAINS THE DL-1] I T LEVEL.
LOCATION 1014 CONTRINS THE GT-40 ROM BOQTSTRAP ARDORESS
LOCATION 1016 CONTRINS THE GT-40 ROM WORD LENGTH,




9.1

9.2

9.3

9.4

9.5
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PROGRAM DESCRIPTION

DISPLAY FILE <FORGROUND TRSK)>
BERFAL G T WL
"‘*’"ﬁ%ﬁ%@*‘% NI S ol
s ;mggfm i

oF H.bésp'? AND CHARACTERS RARE
W EG-IT TI TEXT ’Ll&“‘?-;& lﬁﬁ(}EST
HILL BED

COMMUNICATION DATA <FORGROUND TRSK)

THE mm TO THE ILATION
% RS FOUND R 'con ouTPUT’.
(DE IC-11 DISPLRY Irﬂ. GTHO VRIM)

% CTOR IS DISPLAYED
ﬂ VISI.H.

ROM VERIFY TEST ¢(BACKGROUND TASK>
%?S ST VERIFIES THE DATA CONTAINED IN THE GT-40 ROM

WORSE CRSE NOISE TEST <BACKGROUND TRSX»
THIS 1S A BACKGROUND TEST OF ALL AVAILABLE MEMORY.
R SMALL héS E INTO ALL EXISTING MEMORY AND THEN
EXECUTED THRU T INDER OF MEMORY.
KEYBORRD DATA <FORGROUND TRSK)>

UPON DEPRESSING R KEYBORRD KEY, THE OCTAL VALUE WILL BE
DISPLAYED RND ECHO ONTO THE SCREEN.

s o i ——
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GTADO:
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STAR
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8288

¥ P 25 2

LTITLE GTYO QUICK VERIFY MAINDEC-11-DOGTE-B

.ENRBL RBS,AMA
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;0L-11 STRTUS

e

177570
177776
MOV
MOV
MOV
MOV
MOVB
MOV
CLR
CLR
RTS
17476
0
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VAL

GT

BIRR
=11 ADDRESSES
;LORD PSH

LORD STARTING RDORESS
@xjﬂm ROORESS <OL-11)

=

;LORD VECTOR VALUE
;LORD GT-40 VECTORS
;LORD GT TIME-OUT
;LORD VECTOR VALUE

:LORD DL-
BR

11 VECTORS

L

L

:LOAD DONE
; LORD DONE
JEXIT

+

-2 _seesese

.....

e o wm

amemmm

L('\
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g 'lgés 012737 0nNlte2 000024 PWRFL: MOV SPHRUP, g8y :LORD VECTOR
00 000000 HALT

30
331 001622 00000S PMRUP: RESET

332 001624 012737 001612 000024 MOV SPWRFL , 3824

@ 001632 000137 001022 i - STAR :RESTART AT BEGINING

33 ; SUBROUTINE TO DETERMINE THE SIZE OF CORE

% :"AND SET UP LOCATION SIZE WITH THE VALUE

338 00163 0!I oomowomoocoee.nov ™ T UP FOR NEM

339 815% 815;31 ox#'/s MOV m,m T UP RDDRESS

3330 m§sso 020000 18 850 iy Rl novsro THE NEXT BANK
3-«% %12& %5& ] ?93 R ’ INC 3ANK COUNTER
343 001660 005711 15T (1) TIFEOUT ?

& B EO g e gl

3%; oo{sm 005300 00006 000004 2s: %3 Rom oecagremam(coum
o IS8 e S PO AT i BSEETHE BTack o
M9 001702 162701 (020000 SUB 320000, R1 RESTORE RI

350 001706 010137 001276 MOV Ri,SIZE

31 001712 162737 007776 001276 SUB 87776,S12E :BACK PAST LORDER
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g :POUTINE TO LORD EXCESS CORE WITH WORSE CRSE MEMORY TEST
1 1 CORTST: S]2E, RO T LRAST F ADORESS
2 B8 [Iﬁ? 804508 v R & B oF PRoCw
356 001730 1 cHP RO, R ST FOR E
357 001732 1010 BLO XMRT F
358 00173 012702 001770 XMLOP1: MOV ST.R2 ;mﬂw‘{ BETHEEN
359 001740 012221 XMLOP2: MOV (R2)+, (R1)+ :MEMTST AND MEMEND TILL
360 001742 %25% 002040 cHP sMEMERD, R2 :CORE IS FULL
3%l 00:74 001 BNE XML 0P2
%2 0017s0 (20100 CP R1,RO :TEST FOR MORE ROOM
363 mlgs 101770 %35 . i
364 001 01272l 000207 XMRTS R1)+ :SETUP RTS PC
365 001760 1 CLR (R1)$
3B6 001762 00521 CLR (R1)+
%g 001764 000207 RTS PC
369 001766 151456 ROTVAL: 1
33;!11 8&3& AMA
372 ;THIS IS THE BACKGROUND TRSK WHICH WILL BE LOADED THRU
33;3 - THE REMAINDER OF MEMORY
375 001770 000277 remsr. SCC -SET CARRY
376 001772 012727 123456 MOV 8123456, (PC)+  ; MEMDAT nms
377 001776 123456 MEMDAT: 123456
% 002000 106067 177773 Rogs rg'mm :ROTATE LEFT BYTE OF MEMDAT
390 % % %u :C BIT WAS NOT SET
381 002010 102001 ach L4 . .
§ %13 W 151486 177754 C 8151456, MEMDAT &E& &sfon CORRECT ROTATE
34 002022 001401 BEQ .+
385 002024 000000 HALT :ROTATE m}%m
% % 8?53{ 177794 001766 % rggpnr,mowm. : CHECK AGAIN LOW MEMORY
388 (00203 000000 HALT :REF. TO LOW MEMORY FAILED
389 002040 000000 MEMEND: O
ggo 002042 000000 0
1 LENRBL AMA
3%
393
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; INTERRUPT SERVICE FOR THE GT STOP INTERRUPT

% m 177064 GTSTOP: Ls& ?grsa s TEST STOP
002052 1 . STOP INTERRUPT BUT NO STOP FLAG
002054 tmuE X 129 001022 5% STARTB ;E:s?m' ngr
002060 005337 001300 18: DEC GTOLYO :DECREMENT DELAY
00206M 001014 BNE GTST! : F NOT
% 00040 001300 MOV GTOLYD : Y
003006 e ntarr'ge'mcmo AT e Fok EHERENENT

ﬁig i % tﬁsn ) '-an%u tF NOT
maixg 012737 174100 003006 N~ nox g}msasg?c'_gbgvinc sRESET GRAPH INCREMENT
gxg % M % ) %v 31,55?36 RESUME THE DISPLAY

1 RTI SEXIT
0021 M 81 005634 GTLPEN: MOV '”55?&““0“
unz1;g 1 1 176762 MOV 8l :RESUME THE DISPLAY
0021 RTI
002152 000000 GTSHIF: HALT :GT-40 SHIFT-OUT/TIME-OUT ERROR
002154 000137 001022 P STARTB
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g
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00S430

MACYLL 27(732)

: INTERRUPT SERVICE FOR THE DL PRINTER

s TEST FOR DONE
;&m?n PRENTER INTERRUPT BUT NO PRINTER FLAG
'RESTART TEST

1ST8
T

DLOUT:

323

DLOUTA:

2$§§§ 3

©

LR
DLOUTB:

:

MOV
RTI

; INTERRUPT SERVICE FOR THE DL RENDER

DLIN: TSTB

BMI

DLINB: MOV

PPNT: O
RPNT: O
PUNCHR: 240
REDCHR: 240

LO1

09-SEP-76 15:20 PARGE 11

S0LOCSR
.+10

STARTB

RY,-(SP)
ml%) PUNCHR
wo PPNT

Boyre

PUNCHR, 30 0DBR
(sp)o,kq

JOLICSR
.+10

STARTB
=(SP)

m'n
aouben REDCHR

NI,

$40. . RPNT
DLING

;LOAD RY WITH BYTE POINTER
ORD R TER

T0 BE OUTPUTTED

il CHARAC
sUPDATE CHARACTER POINTER
:TEST FOR END

;CLEAR PUNCH POINTER
; OUTPUT A CHARACTER
sRESTORE RY

sEXTT

; TEST FOR DONE

;NOT DL INPUT FLAG
:RESTART TEST

;SAVE RY

;RERD R CHARACTER

m?"crmnc i ESRINTO THE BUFFER

:UPDATE READ POINT
:TEST FOR END

;RDD _CURSOR
;RESTORE R4
LEXIT




MOl

GTY0 QUICK VERIFY MAINDEC-11-DDGTE-8  MACY1l 27(732) 09-SEP-76 15:20 PRGE 12
DOGTEB.P11

485
i

468 : INTERRUPT SERVICE FOR THE KEYBORRD

470 1 176616 KBIN: T1ST8  QTK s TEST FOR DONE
M %g R me

472 002 HALT :NOT KRB INPUT FLAG
3;3 002364 000137 001022 JeP STARTB :RESTART

N7S 002370 01034 MOV R3,-(SP) SAVE R3

476 002372 8194% MOV R4’ -(5P) :SAVE Ry

477 002374 013704 002540 MOV KPAT, RY

478 0000 117737 176574 002542 MOVB  aTKB KBCHR -READ CHARACTER
N79 (02406 ON2737 177600 002542 BIC 2177600, KBCHR s MASK

Ng0 002414 113764 002542 005524 MOVB  KBCHR,BUFFI(Y) :SAVE THE CHAR
48] O0cy22 005237 002540 INC KPNT :UPDATE POINTER
y82 002426 022737 0000S0 002540 CMP $40. , KPNT :TEST FOR END
Ng3 00243 001002 BNE 18

NN 002436 gusn:ﬂ 002540 CLR KPNT :CLEARR POINTER
N85S 0OCoud2 013704 18: MOV KPNT, R4

:gs_} 002446 112764 000177 00SS2M MOVB  8177.BUFF3(RY) :ADD CURSOR
:g : UPDATE OCTAL READOUT

490 002454 013703 002542 MOV KBCHR, R3 :GET ChHaR

431 002460 004737 002524 JSR PC,&Q} ;Loeg gns

432 00MEM 110M37 00SHI3 MOVB R4, 0CTR+2 :SAVE BITS
493 002N70 00M737 0016 JSR PC, 118 :MOVE BITS

Y4 002474 [10M37 005..2 MOVE R4 OCTR+! SAVE BITS

495 002500 004 002516 ISR PC.11$ "MOVE BITS

y% 002504 110837 005611 MOVB R4 OCTR :SAVE BITS

497 002510 012604 MOV (SP)+ RY :RESTORE RY
438 002512 012603 MOV (SP)+.R3 :RESTORE R3
H& 002514 000002 RTI SEXIT

S0l 002516 (nd03 118:  ROR R3

502 002520 006003 ROR R3

603 002522 (06003 ROR R3

SOM 002SeM 010304 108: MOV R3,RY sLOAD RY4

60S 002526 04270M 177770 BIC 8177770,RY :MASK BITS

506 002532 (%2704 000060 RDD 160, RY 'MAKE A NUMBER
s& 002536 000207 RTS PC

509 (002540 000000 KPNT: O

510 002542 000240 KBCHR: 240
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(ValVy CalValUalValT Tl Il,]
Do Pt P e et Pt e P P
O ONTN LW r—

BSF LS BE URR P R 8 B SR R oty

543

002S44 012737 001000 002722

§§§ gg@g“gm
Faby EsRRESSY

::

001014

001016

017000
002722

000001
000207
176334

178520

000042

001022

176300
176342

176326

NO1

MACYLl 27(732)

;PART 1 OF THE BACKGROUND TARSK

OVER: MOV 81000, PCOUNT
: COMPARE THE ROM DATA TO
RI=E08 AT
: R3=BRAD ADDRESS
; RY=BAD DATA
BARCK ¢ MOV 80,70

MOV IMAGE , %1

MOV ROMADO, %3
BRCK1: MOV (%1),%2

MOV (%3) 79

CMP 2. 74

BEQ gatK2

HALT

BR BACK1
BACKZ2: CMP (/1)+ (43)+

INC %0

CMP WORDS, %0

BNE BACK]'

PQRT 2_0f THE BACKGROUND TRSK
; EXECUTE WORSE CASE NOISE TEST

JSR PC,BUFFER

DEC PCOUNT

BNE BACK

MOV 81, 3GTSR

MOV s207,37PB
18: T1STB JTPS’

B8PL 18

MOV 3207 JTPB
28: 1678 QTPS’

BPL F

TST 842

BEQ OVER

RESEY

RESET

RESET

MOV an42,
LOGICAL: JSR PC, (0)

NOP

NOP

NOP

NOP

JMP STARTB
PCOUNT: O

r'4
' F i
&

09-SEP-76 15:20 PAGE 13

;SET UP E>cCUTION COUNT
THE IMAGE DATA

0K
ERRCR ROH VALUE FRILED TO EQUAL THE
; THE EXPECTED

;BUMP BOTH REGISTERS
sUPDATE WORD COUNTER
s TEST FOR LAST HOR?
:BRANCK IF NOT LRS

THRU MEMORY
i EXECUTE NOISE TEST
;DONE PRSS ?

:YES RING THE BELL
:RING THE BELL

; TEST LOC. M2
BR IF =0

; RERD VALUE
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565
?
% s FILEDD: POINTSLPON
870 001377 MAXY
571 073 17430 STATSB!LPLITE
73 .LINE THE EDGES OF THE SCREEN
875 002734 11300M ONGV? INTH! L INED :TOP LINE
576 000736 ON1777 NTX ¢ MAXX
278 Gong o0 DoNGVILINEL :RIGHT LINE
28 B i RIGHT L
580 00796 021377 MINUSX ! MAXY
S81 000750 110006 LONGYILINE2 .BOTTOM LINE
S8 002752 061777 TNTX? HINUSX? MAXX
S3 Q07N 00000 ., 0
S 110007 LONGV'LINE3 SLEFT LINE
585 002760 ONMOOOO INTX
S8 002re2 001377 MAXY
288 .SETUP THE X SINEWAVE
25 OO27EM  11400M POINT!LINED
591 002766 000400 400
53 002770 000200 200
893 00e77e 110000 LONGY
o % éomueoo sORAN X RXIS
5% 114000 INT
2% 0y g 330
99 5 R GRPINC: STATSH! INCR4 : GRAPHPLOT THE X SINEMAVE
601 003010 124000 GRAPHY
603 .SETUP THE Y SINEWAVE
605 DOM70 114000 POINT
0% OON7e 0000t 200
607 OOM74 0OOOMO 40
608 OO376 110000 LONGV -DRAN Y AXIS
603 040000 TNTX
610 003B02 001£00 i
61 00X 114000 OINT
612 003506
613 0C3H10 000100 100
614 OGE[e 120000 GRAPHX ;GRAPHPLOT THE Y SINEWAVE
616
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617
618 :SETUP TO DISPLAY THE OCTAGONS
172 1140 POINT

S e i

632 DON176

623 130030 RELATV!BLKON
S NT

655 OOweo4 001430 14

6% 0ONS6 000710 710

be: 130020 RELATV! BLKOFF
bed %00 POINT

622 1920 14

631 104030 SHORTV! BLKON

632 OONIG2 114000 POINT

o % B

ok ozip TR TV BLKOFF

63 00432 114030 POINT ¢ BLKON

637 OONIM 001360

638 OMI% 00050

639 OOWa2 14120 NT!BLKOFF{LP)FF

B40 OONMM 00130

64 O0WG6 00040 ]

B4 OwS2 L1410 POINT:LPON

Bes Dow oo név-mn

e g Toasad DD

647 DOM62 170040 STATSA! ITALD

648 OOWEN 100000 CHAR

643 OOWSE2 1

£50 M1 TaTSAITALL
1 00v.ob 1i 1

652 OOMS70 000100 100

653 OOMS72 001247 MAXY-130
BoM COMS7Y 100000 CHAR

655 004672 170040 STATSAtITALD
655 OOM67Y 114000 1

657 00476 000220 220

658 0ON700 001177 MAXY-200
659 OON702 I CHAR

660 ON7H | STATSA! ITALL
66l OON7Y6 114000 POINT

662 DOM750 220

663 0ON752 001147 MAXY-230
g oo ol o
Eto D208 11 BTN

667 005002 000220 220

668 005024 001077 MXY-300
669 (005006 100000 CHAR

67 005072 170060 STATCA! ITALL
£71 002074 114000 OINT

672 005076 000220 220
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001047
100000
170040

:

P
[

=

LR

:

TR

MACY11 27(732)

MRXY-330

CHAR

STATSA!ITALO

;SETUP INTENSITY LEVEL TEST
POINT

)
L%V! INT?!LINED
+400

£23°%
z X

& &2

£43°
3

LONGV! INTY
GNTX*‘OCD

POINT
M0
600
lfON‘-V! NT3
0NTX+
POINT
40
S40
LONGV! INT2
éHTX+400
POINT
340
S00

ONGV! INT1
omxm
POINT

4y
ONGV! INTO
ONTX+H

;SETUP THE MESSAGA BUFFERS

09-SEP-76 15:20 PAGE 16
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2 e e

l 1N

73 0S316 100000

72 o :g

737 0053S0 020061 OMMSOM (0S0123

;% 4 131 258"0
111

NG

ra ) 11 1

Me 00SHOMd 119000

N3 000400

4% N 6‘1% 02711S ON4490

N7 00Swe?2 0S0116 052125 020040

7y8 30 000 000 %

ra o 33 000 000

?57'50 % 000 000

A omn 2

783 00SwW? 000 000 000

o om0

s e o o m

757  00SueE2 000 000 000

7SB  0OS465 000 000 000

759 00S470 000 000 000

760 005473 000 000

T R

763

764 00SS0M 0003S0

7S e jomd

B Bl B me pe

;gg 0osEY 000 000

nEE @ oEm &

771 000 000 000

772 00s5M0 000 000 000

773 00S543 000 000 000

7777; (IJSS"IGI 000 000

282 B B @

777 000 000

778 (005561 000 000 000

779 00SS6M 000 000 000

780 00SSe7 000 000 000

;Beé 00sS72 000 000

783 00SS74 114000

784 008576 000400

MACYL] 27(732)

BUFF1:

BUFF2:

BUFF3:

09-SeP-76 15:20 PRGE 17

E&NT! INTY

CHAR
-RSCI1
.RSCII

.RSCI1

.BYTE

POINT
400

/COM OQUTPUT /
/DECGRAPHIC-11 DISPLAY TERMINAL GTHO VRIM/

/COM. INPUT /
o,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

/KRB. INPUT /
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

,0,0,0,0,0,0,9,0,0,0,0,0,0,0,0,0,0,0,0
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GTHO0 QUICK VERIFY MAINDEC-11-DDGTE-B  MRCY1l 27(732) 09-SEP-76 15:20 PAGE 18
DDGTEB.P11

~

/0CT 7/
0,0,0

1 <0 ]
-
I

005611 000 000 OCTA:

i
:
TRREE

005632 160000
o

i it

4 Y40
00SeYy 100000 CHAR
00Sb4e ON4SIN OMNI07  026SeM ASCIZ /LIGHT-PEN HIT/
COSESY (42Se0 020116 044510
00Sbbe 000124 EVEN
00S6ed 173400 FILEOC: DSTOP
00Sebb 160000 DJMP
00S670 002724 FILEOO

SEIRRTEREE 2 4 A a2 ddg St

- ——— ——— .




GT40 QUICK VERIFY MAINDEC-11-DDGTE-B
DOGTEB.P11

810

0D GO GO (O O O D
Pt Pt et Bt Pt B Pt Pt ot
LSOO NTUN LW

b LR F FFEE F R R AR S

GO2

MCYll 27(732) 09-SEP-76 15:20 PAGE 19

o SEETEIE 000 0000 30 20 20000000 00 30 S0 0090 30 3030 SH000 0000 30 00 90 00 3090 30 30 30 30 30 00 3034 36 330 38 38 38 34 4

L FohbordSs Vol Wit TETRCEGEY 28 G 1id B

OF THE GT-40
lilllll!llllIlllliil!lll!iilllll!!illli'lllllliiliillll!

.TITLE SCROLLING ROM BOOTSTRAP FOR THE GT40

; BOOTGT.T16 ocT 10, 1973

COPYRIGHT 1973, DIGITAL EQUIPMENT CORPORATION
146 MAIN STREE?
MAYNARD, MASSACHUSETTS

01754

; WRITTEN BY JRCK BURNESS.

OND VERSION THE THE ROM BOOTSTRAP FOR

; THIS PROGRA 1S THE SE
NCLUDES SCROLLING AND AN END OF

TR el |

.ENRBL RBS,RAMA

; NOTE: USE "MACOLX™ TO ASSEMBLE THIS PROGRAM.

.SBTTL DEFINITION SECTION

;RSSEMBLER DIRECTIVES FOR RBSOLUTE BINARY QUTPUT




SCROLLING ROM BOOTSTRAP FOR THE GTYO

DOGTEB.PI1

863
864
865
867

869
870
871
872

LEE

R E R R R R B SRR RE

N N IV IV IV IV )
Pt Pt e Pt P P
nLswh 0O

DEFINITION SECTION

HO2

MACY1l 27(732) 09-SEP-76 15:20 PARGE 20

] REGISTER DEFINITIONS

; BRSIC DEFINTIONS

RO=%0
Ri=%1
R2=72
R3=%3
Ry=%4

SB=.
PC=%

; GT40 DEFINTIONS

CHAR=R0
POINTR=RI
TABCNT=R2
SCAN=R3

COUNTR=RS

; LORDER DEFINITIONS

L. CKSH—COUNTR
INDEX=SCAN

; DEFINE STANDARD VALUES.

AL, IE DL SR 1y 1o o merc
TE% CMTER OR THE "TRB™ FEAT

GEWLY CONTRINS A POINTER WHICH

;1S _USED H'EN SCRNNING MEMORY FOR SOMETHING.

s TYP1 TE!PMY WHICH IS USED TC RETAIN

iR VAL roa A SHORI TIME.

s TYPICALLY USED RS A COUNTER.

; CHARACTER INPUT FOR THE LOADER.

; CURRENT MEMORY ADDRESS TO BE LORDED.

sNUMBER OF DATR ITEMS TO LORD.

$CHECKSUM ON THE INPUT DATA.

s INDICATES HOW TO ASSEMBLE THE B BIT CHARACTER.
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DOGTEB.PII

Vo IV V. IV )
P e e s
O 00~ o

Xl et bl dulif # £ 5 S 2P L A S

DEFINITION SECTION

S T
oLENN0O

g

B 8

MRJOR SYSTEM DEFINITIONS

ORIGIN=166000 :ORIGIN OF THE BOOTSTRAP.

AT AT HRPUT RHARRTER FROR o1
BL1iSRRL11ER: &H% 2R TeR 1o nof &.u
KBDIS=177560 -KEYBOARD INPUT STATUS
KBO1B=KBDIS+2 'CURRENT CHARACTER FROM KEYBOARD.
GT4OPC=172000 ;GT40 PROGRAM COUNTER.
CTHOSR=GTHOPC+2 !GT40 STATUS REGISTER ADORESS.

g EELEDEURAIIR o v

;LOCATION OF INITI&IZRTIW smcx

CORSTR=4 :LOCATION OF PDP
R MESTE TR R I U
CRLF=5015 ;CARRIAGE RETURN - LINE FEED

AL THOD=175 I THE “KEY™ CHARAC E. ALTMODEI.
DISIMP=160000 ;THE GTHO JMP_INSTRUCTION

DISTOP=173000 :THE GT4O STOP DISPLAY INSTRUCTION.

.SBTTL INITIARLIZATION AND RESTRRT CODE




SCROLLING RON BOQTSTRAP FOR THE GTMO

DOGTEB.P1!

%8
%9
970
971
972
973
974
975
976

978
979

3

BRERREERBER A SRR B AR 20 2R R A B82S
E

006054

O000O000000
P e e et Pt e s et Pt e

Pt P Pt Pt P Pt Pt Pttt Dot Pt Pt Prmt Prmd Pt it P Pt Pruts P Pt (et Puad Pt Pres
DN NLEWNN—-O

BRER

MACY1l 27(732)
INITIRLIZATION RND RESTART CODE

006000 .=6000
: .=ORIGIN
. COLD INITIALIZATION CODE
DO00OS START: RESET
012737 000007 175610 MOV 87,DL11IS
012706 007776 MOV $TRPEND, 5P
175614 INC 1
0oy leeedd % 2A%8uriire 1e0000
000000 .HORD 0
1 000004 MOV sCORSTR, SCAN
81% 166042 MOV SNOTHERE ! |60000, (SCAN)+
005023 ENDCOR: CLR (SCAN)+
000776 BR ENDCOR
005743 NOTHER: TST ~(SCAN)
010306 MOV SCAN, SP
105737 173614 18: TST8  DL110S
100375 BPL 1§
005037 175614 CLR DL110S

JO2

09-SEP-76 15:20 PAGE 22

GT40 BOOTSTRAP CODE

;DEFINE ORIGIN OF THE BOOTSTRAP.

;GET S OF BAD CORE TRAP VECTOR.
;AND 1 R POINTER TO US THERE.

CLEAR ALL OF MEMORY BEYOND THE POINTER,
IL WE T OF MEMORY AND TRAP.

22
2

o we

%—0
:
;

i
 ;

ER
=
=
RR~.

%
M
R

AR IR T JA TN YN YN Y3

T
3

RESTART INITIARLIZATION CODE WHEN COMMUNICATIONS IS WORKING.

S—
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SCROLLING ROM BOOTSTRAP FOR THE GTHO _ MACY1l 27(732) 09-SEP-76 15:20 PAGE 23

DOGTEB.PI1

006060
006070
006074
3

006104

006110
112
114

3E

006124

Pt Pt P Pust Prust Pt Pt Pt Prast Pt st vt Pt Pt Pt P Pt v P P Prat

R AR E 2 PR 2o e 2 2o R ap R RE RN Tn

006126

B

PRERTE

INITIRLIZATION AND RESTART CODE

0Se706 007776 RESTRT: BIS
BisE 803088 oY
012723 00S01S SETLPL: MOV

B
012703 166432 Mov
012302 SETLPZ: HO\OI
Biatt oV
%Eﬂ SETLP3: &X
003375 BGT
000771 BR
012701 006776 SETDUN: MOV

$TMPEND, SP ;FORCE THE SP TO LIMIT OF EXISTING CORE.

SNUPL I, TREERT e S"‘“mm BorreR ulh INTRIAS RS O T

KCRLE, (SCAN)+ F gﬁ
sﬁfm B?Pspmv t $ ALMOST CORRECT.
#SETUP! 160000, SCAN orspLay MULE MILL INITALIZE ORE FOR T
(SCAN)+, TRBCNT ;GET NUMBER OF ITEMS TO INSERT.
TeLan)+, POINTR 310« 00" £iRsT EoRe ROORESS POINTER.
(54, (POINTR) ;HOVE QUER A DATA ITEN NOW.

’
ETLPa e YRR T RaTOR [T5T" T0 INSERT.
#BLINIT-2,POINTR ;ESTABLISH THE BUFFER POINTER NOW.

.SBTTL VTOS SIMULATOR




SCROLLING ROM BOOTSTRAP FOR THE GT40
DOGTEB.PI1 VTOS SIMULRTOR

RERFRSREL S

3
B
3
§

B85
5
&

020327
1
i
2 Bz e
}% l 000411
& = ey
1089 006204 0004
1090
1081
1092
1093 006206 012702 177777
1094
1095
i
1 006212 004/37 166350
1098 006216 005202
1093 006220 00074
1100
1101
1102
1103
HU‘! % 166353
i e
HU? 006234 032702 000007
B BN
1110
1111
{Hg 006244 111705
jif a2 ooes
111 172002
I e g
1119 006256 012705 000040

MACYLl 27(732)

NXTCHR: gSR
MP
BGE
S
MOV
SuB
CcHP
IS
ADD
BR
ER
BR
CR: MOV
NORMAL: JSR
INC
BR
TAB: MOV
JSR
INC
g
vT: MOVB
BR
BELL: &R
FF: MOV

09-SEP-76 15:20 PAGE 24 *

VT0S (SCROLLING) PORTION OF THE BOOTSTRAP

EradE 111 180000
2

NORMAL

CHAR  SCAN

87 SCAN

SCAN, 87

NXTCHR

SCAN

SCAN, PC
BELL
NORMAL
TAB

LE

V1

FF

8-1, TRBCNT

INSERT! 160000
mécm
NXTCHR

NO CHAR
N?ERT' 160000

87 TMCNT
o

(PC),COUNTR
FFLOOP

GTY
NXTCHR

SNUMLIN, COUNTR

15,1 SRR
;a?g,e-"mgg&m —

e T IR e

AND GO 10 THE CORRECT ROUTINE.

mﬁk&m

ll-TM

l&V&‘IC‘FT&Fz VTl

: 14=FORM FEED (FF]
; 1S=CARRIAGE RETURN [CR)

;RESET TA8 POSITION ON R CR,
sFALL THROUGH TO INSERT THE' CMCTER

: INSERT THE CHARACTER IN THE BUFFER.

:UPDATE 1AB POSITION NOW.
s AND cz NEXT CHARACTER.

;ON R TAB, INSERT BLANKS UNTIL THE

s NEXT CHARACTER POSITION IS A MULTIPLE

;OF 8.
;ARE WE DONE YET?
NOPE

*YES.
s THIS PUTg '-? LOW BYTE OF THE
'BRANCH CODE IN COUNTR-SAVE A WORD

:RING &L -WRITE IN GTHOSR
sAND L BACK

;FORM FEED IS DONE BY INSERTING LF'’S.




SCROLLING ROM BOOTSTRAP FOR_THE GTHO
DOGTEB.PLI VTOS SIMULRTOR

x

012700 000012
004737 166304

v
WMRY»-—

012746 166132

013703 007012

]
012705: 001000

042703 000001

010337 007012
0063ve 004737 166350

005000

006350 110021
006352 (032701 000001
006356 001021
006360 0e0le? 007000
006364 103410
006366 010103
006370 012701 001000
006374 004737 166406
006400 005023
006402 005013
006404 000207
Oez2iel
006410 912711 166474
006414 012741 160000
006420 00S04!1
006422 000207

s G Gt P Do Pt Pt s ot Pt ot et Pt Pt Pt s s s Pt et et s s s s ot et ot s Pt P Pt et S et ot e Pt Pt s et et Pt P (e s Pt Pt P Pt P P B P Bt s
A28 SF R ELR I E oS QRPN 8 S 6 SF R ESHEEBBYRRLER L RBBYRREYS

MACYLl 27(732)

FFLOOP:

LF:

LFSUB:

LFLOOP:

LFOUND:

INSERT:

INSRTL:

INSRTX:

OOt4e4 012737 001000 172000 GTBUSE:

Lgess BEEIBI 2 T BERGS

MOV

MO2

09-3EP-76 15:20 PAGE 25

THE CHARACTER A LINEFEED.
FSLB'ISOW DO LINEFEED.

gtm % KEEP SENDING THEM.
:YES. NOW RETURN. DO NOT FALL THROUGH.

SNXTCHR! 160000, -(SP) RETURN TO NXTCHR AFTER PROCESSING
:THE LF BY FAKING A JSA.

IMPADD, SCAN GET POINTER TO FIRST CHAR ON SCREEN

(SCAN)+, CHAR :AND LOOK FOR A LINEFEED.

LFOUND :GOT IT. ;amcu HRS ENDED.

SCAN, 8BLIMIT :PRE WE A cm OF BUFFER?

LFLOOP :NOPE. KEEP ON LOOKING.

$8START, SCAN IF AT TOP nsssr T0 BOTTOM OF BUFFER

LFLOOP :AND KEEP ON LOOKING.

PME T THE LINE FEED, STG’ISI'WIM

8] ;

scAN } INSTRUCTION TO FIRST CHAR BEYOND LF.
PC mss aoooo
CHAR : AND THER INSERT

:THE “DISJMP= RDDRESS MUST BE EVEN
s THIS GURRANTEES WE WILL NOT LOSE A
‘A GOOD DATA CHARRCTER. ME FALL THROUGH
:TO INSERT THE NULL IN THE BUFFER.
CHAR, ( ommn :STICK IN THE CHARACTER NOW.
81, POINT 1S NEXT POSITION EVEN OR 000?
mémx 0DD. NO PROBLEMS. SPACE IS ALLOCA
POINTR, 88LINIT "EVEN. ARE WE AT THE END OF THE BUFFER?
INSRTL' :NO. JUST MAKE ROOM FOR ANOTHER WORD.
POINTR, SCAN AT THE END. MOVE THE STUFF TO THE
885TARY  POINTR ;BEGINNING OF THE BUFFER.
PC. INSRTL ! 160000 -CALL THE ROUTINE TO SAVE SPACE
(slan)+ :AND CLEAR UP THE INSTRUCTIONS AT THE
(SCAN) :END OF THE BUFFER.
Fo :AND THEN RETURN.
(POINTR)+. (POINTR) + :BYPRSS THE =DISJMP~ BY ADDING 4 TO POINTR.
$HERDE R-xé (POINTR) ;NOW INSERT THE DISIMP INSTRUCTION TO OLR HERDER
sDISIMP m’rm *AND IT'S ADDRESS (PUT THEM IN BACKWARDS).
-(POI mh) :MAKE AVAILRBLE R NEW CHARRCTER SPOT.
PC sFINALLY RETURN T° THE CALLER.
8$B8START, GTHOPC :ON R BUS ERROR, WE MERELY RESTRRT THE GT4Q AT




SCROLLING ROM BOOTSTRAP FOR THE GT4O
O00GTEB.PL1 VTOS SIMULATOR

Puts Pt Prus Pt Puup P

LRBBRRROOOOER IS

Pt Pt Pt Pt Pt Pt Pt Prush Pt Pt Pt Prmct Pt Prns P Pucst st Pt Punet Pusd P Pt P
P

BB IRRLLR
7

BENSH 160008  esury

006454 160000 001000
006700

CERIEE RS
g
3

—
(4 V1431, ¥)
P e e
n—gQo

7
3
=8

006504 000000 0013S2
0334
60000 007010

Pat Gt P s Pt P Pt (ot Puert
NN&NNN )
PO ben po bt bo pms ps e
N—OODONTNLW

P e

(Y 0 ]

1223

NO2

MACY1l 27(732) 09-SEP-76 15:20 PAGE 2b

SETUP:

; THE RTI FOR THIS ROUTINE
:1S THE FIRST WORD OF THE TRBLE
;BELOW-1T SAVES A WORD!

INITIALIZATION TRBLE FOR THE SCROLLER

LWORD 2 s INITIALIZE 2 WORDS.--ALSO RTI FROM RBOVE
"WORD 330 :STRRTING AT LOCATIGN 330

"WORD  GTBUSE! 160000 .FIRST WORD IS PGINTER TO BUS ERROR ROUT
.WORD 200 sSECOND WORD IS STATUS WORD ON INTERUPT.

NEW
TIALIZE THE 5?0 OF THE BUFFER T0

WORD 7 s INI
.WORD SLIMIT-2 :Q CLEAR smce T mszm THE CHARAC
m 8 - THIS xs - ART mgug
. 1SIMP, HEACER! 160000 . ISIMP TO HERDER BLOC
.HORD DISJMP, BSTART . AND nch n DISIMP T0 n: STRRT OF THE BUFFER
"WORD  DISJMP,BLIMIT-NUMLIN-NUMLIN -AND A DISJMP TO THE FIRST CHAR ON SCREE
JHORD | -FINALLY START THEL GT43 GOING AT
JWORD  GTHOPC *THE POSITION msmcnon IN THE
.WORD  HERDER' 160000 - HERDER BLOCK
JHORD O -END OF INIT COOE
HEADER BLOCK FOR THE SCROLLER
JWORD 103334 ENFP’ CHAR MODE,BLINK, A
JWORD 177 ér«mc BOX-RUB OUT:
JHORD  [1Bl2M . 70 POINT M
JWORD 171340 LOH. STATUS REGISTER
- WORD o 1352 :PCINT 10 uppsn LEFT
. WORD 6 3,; :BACK TO CHAR MODE
.MORD  DISIMP, JMPROD-2 SAND TO THE CHANGING JMP INST,

.SBTTL COMMUNICATIONS AND MiSC. SUPPORT ROUTINES




PR

¢

g
g

et T

rrurufunur

ORI
BUYRER

1239

ROM BOQTSTRAP FOR
COMMUNICAT]

e
&
[

2

D=

QO rus bt p=e
P e
[a V] ]

P

fois Hhoaies

Y B

g
4

W 5

8
2

:

8
Y
O
—
"

EF FELES BOF
=

g

gISC.MCYll r%}‘g’-ﬂ-ﬁ 15:20 PRCE 27

; COMIUNICATIONS HANDLING ROUTINES

; THE DL-11 HANOLER

GETDL: TSTB 118
%Lva l &6 CHAR
RN

o Ll EEELE T HoST TELECOLNICATTONS.
QS GeYoL' (3 uﬂ%rﬁ
RTS PC :ELSE RETURN NOW.
GETDLI: TSTB IS :DI0 USER TYPE A CHARACTER?
BPL *NO. GO BRCK AND CHECK HOST MACHINE
MOVB g&.uuo& :MOVE THE CHARACTER TO THE MOST.
R :AND CHECK RGAIN FOR INPUT.
. THE “GET CHARRCTER™ ROUTINE
GETCHR: JSR PC,GETDL ! 160000 :GET R CHARACTER FROM THE HOST NOW.
CHP &rﬁn 8AL TMOD ;1S 1T AN "AL TMODE™
BNE ExT INO. EXIT NOMW.
JSR PC, GETDL ! 160000 :YES. GET ANOTHER ONE NOW
CHP CHAR, 8'L +16 IT AN =L"
BEQ LORDER :YES. START LORDING NOW
CHP CHAR, 8'R 1S IT AN "R"
BNE GETEXT :NO. IGNORE THE ALTMODE AND JUST RETURN THE CHAR
MOV wx;rop JMPRDD-2 : YES. nssir. TOP DISPLAY BY INSERTING A =DISTOP
PRESTR: JWP ReSTRT! | - INSTRUCTION IN THE BUFFER, AND RESTART.

: THE “GET R SIX BIT CHARACTER™ ROUTINE




SCROLLJG ROM BOOTSTRAP FOR THE GT40

DOGTEE.P11 COMMUNICRTIONS AND MISC.
.80

lesl

le8e

{g 006630 004 166564
1285 006634 &Nﬂ
1286 006640 ¥4

1287 00bb42 020027 000137
i% 00bb4e 003114

1290 006650 000207

1291

1292

1293

12N

1295

i% 112337 175616

337

2 o uam e
1299 006662 000203

1300

1301

1302

1303

1304

1305

1306

1307

1308

1309

1310

1311

1312

1313

1314

1315

1316

1317

1318

1319

1320

131

1322 006664 Q04737 166630
1323 006670 010046

1324 0066

ig 006674 000163 166676
2 B

1% 006704 32

1330

1331

1332

1% 006706 012703 0000G2
1

133%

M?? 73;) 89-55? 7609320 PAGE 28

GETSIX: JSR PC. GETCHR! 160000 gﬂ NER NOW.
CHP CHAR, 840 1S IT A INTING CHRRACTER?
g'ﬁ; Ep&muy '17:'5E B uwcn 1S IT T00 BIG?
BGT L.8ad :YEP, néaﬁ
GETEXT: RTS PC <RETURN TO THE CALLER.
. }HIS OUTPUT LPT‘O CHARACTERS VIA R
: '?Ruo CHARRCTERS’
OUTLIT: ( AN)+,DL1L
no' C@ mn Btu% :DOUBLE BUFFERED
RTS : RETURN
: THE “GET AN EIGHT BIT CHARARCTER™ ROUTINE
; THIS NES
i IN THAT THRILL AT Bi"‘ﬁ AL M M Y
: THEM FOR TE THAT FROM THIS POINT
: %cf W] CH ro @xsw nmous ™
: Rscgs “L.BYT™ RATHER THAN CHAR (
: IcCALLY THE ).
GETB: JSR rsxx-xsoooo sGET R SIXBIT CHARACTER
MOV L. Qv ~(sp :SAVE 1T’ ON STRCK .
157 (INDEX) + ;w& INDEX TO NEXT ITEM (RLL RRE #2)
I GETBTB-2! 160000 ( INDEX) -AND DISPATCH ACCORDING TO THE INDEX
GTT8T8B: gg cs;ex xmex.e RSSEMBLE rmsr cmn
BR Gérgg H& gss%f HIRD nm LAST CHAR
.mocx:e RESET INOEX T0 O {2] AND RETRY
GETBY: MOV 82, INOEX THE FOURTH INDEX IS THE SAME RS THE FIRST
*INDEX. JUST RESET IT W0 FALL THROUGH.
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SCROLLING ROM BOOTSTRAP FOR THE GTM0  MACYLl 27(732) (09-SEP-76 15:20 PARGE 29
DOGTEB.P11 COMMUNICATIONS AND MISC. SUPPORT ROUTINES
SR

1
lg 006712 004737 166630 GET8L: J ER CHARRCTER NOW.

PC. GETSIX! 160000 C
3 B s Ly
1390 006300 L L.BYT T CHARECTER, MW MERGE 1N
o S 2 AR e
B B o ! ,
e RIS ABRls e (B)eLavt Eo"ﬁ*us&ﬁﬁﬁﬂo M
13 0067% 000207 RTS  PC SHALL RETURN TO HIM.
;13393 006740 006300 ceTe2: L L.BvT i THE SECOND CHARACTER 15 CREATED FROM .
1361 7N ] g&e C.BYT ‘A0 THE %tTn ﬁspg ;&s P%
15 e 12 Rd M, i HHE MEN 8 BIT
xg %@ 1&% S&B HOLD JIN TH IS SINCE 1?
1355 006754 106300 ASLB  L.BYT HHORE CONIENT. W tt WILL MOVE OVER THE
1% 006756 106104 ROLB  HOLD ' ANSWER AT
157 00670 106300 RSLE L BT L ONE "MORE. TO EoTO
1§ 764 6%-& MOV L.BYT :BRING OVER THE VALLE.
1360 006766 012604 MV (SP)4 HOLD 'AND REMENOER THE LAST CHARACTER ME RECEIVED.
1%] 006770 00G207 RIS PG 'aND RETURN TO THE CALLER.
iﬁ o2 oe100 cETed: R L.EVT .FINAL CHARACTER IS ERSY. Jus; A
13 b’ﬁm e R hod 2&2’&&5 VALUE ux‘f“nx 1x Bits
1% 2 106000 RORS  L.BYT '0F LAST (4TH) CHARACTER RECEIVED.
1368 0070r2 DOBOOM ROR  ROLD
1369 007"0N 106000 RORB  L.OYT .AND WE ARE DONE.
1370 007006 005726 TS7 (5P)+ 'FINALLY THROW ALAY STACK.
1371 047010 000207 RTS  PC 'AND RETURN 70 THE CALLER.

i W RRRRRRRRR

.SBTTL THE LOROER




SCROLLING RONM BOOTSTRAP FOR THE GTWO

DOGTEB. P11 THE LORDER
1385

1386

1387

1383

13%0

1331

1353

I3 007012 012737 173000 007010
13% 007020 (00S003

1397

1338

i B B e
1401 007030 105300

1402 00703 001373

144 0070 004737 167114
1406 737 167126
1407 QM 10008

1409 ; 000002
i IE BE e
i (87 Blood

T

1415 007066 OOM737 167114
i3 Q%S |

1418 007076 (001751

1419

1421 007100 OQM33? 166652
1422 007104 175 102
423 007106 000646

1425

1426 007110 11002}

1427 007112 000765

1428

1430

143 07U OON737 16666
Y

wh BN Bk

145

2

1438 007126 004737 167114
1439 007132 01004

1440 007134 004737 167114

MACY1l 27(732)

L.LD3: JSR

L.BRD: JSR
L.LDM:

L.PTR: JSR

L.GWRD: ggc

09-SEP-76 15:20 PRGE 30

s0ISTOP, JMPRDO-2
INDEX

bt

L.
L.L
PC,
PC

Lsgmnsoooo
ByT
LD2
L.PTR! 160000
L. 160000
gw“&:
3’t B¢
L.he
PC
L.

BV oL ROR

'_

L.PTR! 160000
Em
KSM

sccTw oummsmw
srn?

f"l"l";g
R

5"

L.BYT,(L.RDR)+
L. LD3

PC,GETS! 160000
L.BYT,L.CKSH

kcBC

L.PTR! 160000
L. én -(8P)
PC,L.PTR?160000

;STOP THE GTH0 BY INSERTING A “DISTOP™ IN THE LI
;RESET THE 8 BIT RSSEMBLER TO THE FIRST CHAR
AR
1l
;15 IT R_ONE (HERDER)?
:NO. WAIT FOR THE ONE.
; YES. SKIP OVER THE NEXT CHARRCTER NOW.

. A NOW.

-MOVE OVER 10 ea%

i RED T0_ACTUAL DATA COUNT.
1R Af

no MUST BE

;0 THi& ROST B8 THE FIRST AOOREDS.

;GETRBYTEG'MTRW

'3:5 %«m 1S MINUS. CHECK CHECKSUM.
:CHECKSUM GOOD. GET NEXT COMMAND.

;B8R0 LOAD INFORM HOST

%D RE%WTFE DISPLAY.

; INGERT BYTE INTO MEMORY
;AND GET THE NEXT BYTE.

RSSEMBLE AN B BIT CHARACTER NOW.
upmrs tHE CHECKSUM NOW.
CREMENT THE CHARACTER COUNTER.
RETURN TO THE CALLER NOW.

;RASSEMBLE A WORD. FIRST GET A CHARACTER
+AND SAVE IT.
+AND THEN GET ANOTHER ONE.




SCROLLING ROM BOQTSTRAP FOR THE GT4O

DOGTEB.PI!

1842
1443
1444
1445
JN46
197

£

Pt Pt Puut s s et Pt Pust Prutd Pt Pt Port Pust P Prnad Punsh P

GEEREEERFELERTE

S358%F

007140
007140
007 1494

THE LCRDER

000300
052600
000207

167126
167114

166652
107

000001

MRCYL1 27(732)
SHAB
RH2
L.J¥P: JSR
J
1ST8
BNE
JSR

.BYTE

BIT
BEQ

L.HALT: HALT
L.JPLl: J¥P

.SBTTL

FO3

09-SEP-76 15:20 PAGE 31

L.BYT
(SP)+,L.BYT
PC

ﬁYTm' 160000
bc (BRT 160000

SCAN, QUTLIT! 160000
ALTMOD, ' G

81,(SP)
W J

d(SP)+

THE SELF TEST

:AND THEN REARSSE™ILE THE MESS.

:WITH_THE FE OF THE 11.
!AND RETURN 10 Yé CREER

:ALL DONE WITH THE LORD. RSSEMBLE

08 Do T FOReET 13 cLecksum 1.

;A BAD CHECKSUM. ALL IS EVIL.

- GOOD CHKSUM, INFORM HOST
<WITH ALTMOD G

;00 WE WANT TO START EXECUTION?
i YES. AWAY WE GO.

;IF NOT, MALT.
; IF GO, THEN GO ALRERDY.

WHEEEE'




SCROLLING ROM BOOTSTRAP FOR THE GT4O

DOGTEB.PLI

1479
1M

1M

14

1483
1484
148€
1486
1487
1488
1489
1490
1491
1492
1493
1494

THE SELF TEST

e

i

i

\

e

g

= TRF

238

GO3

MCY1l 27(732) 09-SEP-76 15:20 PAGE 32

; THIS 1S GT40 QUICK TEST

{8 ot Tl B R

;WITHOUT RERDING IN DIRG.

SORT V= 14500
ONGV=110000

INT=]114000

Wfi
RELATV=]
INT0=2000
INT{=2200

INT2=2400
INT3=2600

fTe=390
INT6=3400
INT7=3600 ; BRIGHTEST

4000
e T ;STOP INTERRUP”

1 s ITALICS OFF
TAL] i ON

:SYNC ON
STATSB= 174000
vt ‘Z%ﬁ R YR
e slaacsl x Vecron
MINUSX=20000 ?l-g:n?ms ﬁ?
MINUSY=MINUSX
PAXSXz 7600 :BIGGEST X ;‘N SHORTVEC
MAXSY=77 . - YIN *
MINSUY=100 'MINUS BIT FOR Y IN SHORTVEC




R R

n
B

007204
007e1e

14
007216
007220

007222
007ccM
007226
007232
00723
00723
007240
007242
007
007246
007250
007252
0J7eSM
007256
007260
007262

0J7ceM

d

:
Weekias 8

S50 S e

SCROLL ING ROM TSTRAP F
DOGTEB.PLL SELF

012737 167214 172000
000001

114020
000000
001377

"é

& £

i

e

&

Bk

X

i

BEEy
SheR

OR THE GT4O MACY1l 27(73e2)
TEST

HO3

09-SEP-76 15:20 PAGE 33
MOV sFILEQ! 160000, GTHOPC :START THE GTYO
WAIT :AND A1t
SOINT!BLKOFF s POINT--INVISIBLE
MAXY
LONGV! INTO!LINED ;DRAK TOP LINE
INTX! MRXX
&ONGV!INTE!LINEI
NTX ;DRAM LINE TO RIGHT
MINUSX! MARXY
LONGV! INTH!LINE2
6NTX!HINUSX!HRXX ;ORAM BOTTOM LINE
LONGV! INTB!LINES
INTX
;DRAN LINE TO LEFT

POINT
400
S00
SHORTV! INTI
57677 s #XY
SHORTV! INT3

77 s #X=-Y

TV! INTS
77777 3 =X=Y
SHORTV! INT?7
S777? ;=X+Y
POINT
J400
€0
RELATV! INTY! BLKON
S7677 s 4XeY
77677 s +X-Y
77777 ;=X=Y
87777 s =X4Y
POINT
100
STATSB! INCR+20 ; TRY GRRPH MODES
POINT
1000
200
GRAPHX
1010
1020
1030




103

SCROLLING ROM BOQTSTRAP FOR THE GT40  MACYLL 27(732) 03-SEP-7b 1S:20 PAGE M
| BOGTEB. P11 SELF TEST

1591 00734 001040 1040

iS¢ 007350 001050 1050

2 g r

}%@ 8 BB i

1238 007360 124000 GRAPHY

1699 00-%2 001020 1020

1607 80o%e 0103 1839

1602 007370 00100 1050

leG3 00732 000D 1060

1605 007374 160000 DINP

60k 007376 1672l FILED! 160000
| 1608 .SBTTL PAPER TAPE BOOT




SCROLLING ROM BOOTSTRAP FOR THE GT4O

O0GTEB.PIL

PAPER TAPE BOOT

160000
000004
167500

03

MACY1l 27(732) 09-SEP-76 15:20 PAGE 35

! PAPER TAPE BOOT

‘%‘%ﬂ 1 OS"SEED RERGER ADDRESS:

.=ORIGIN+1400
mom: MOV usam Rl sSET CHECK LIMITS
MOV : TRAP S * Y
oy BS‘!nz 31160000, R3. BB b 8 515 AODRESSES
: PRESET N LOC. 4
MOV 824, SP : STACK UP AT SPECIAL RDDRESS
DEVI: MOV -(R3),RY :GET DEV ci monﬁs
15T RY : CHECK RVAILABILITY OF DEVICE
BMI DEV! : CHECK DEVICE FOR ERRORS
MOV PC, 3R2 'RESET ADORESS AT LOC 4
MOV 824, 5P :SPECIAL RDDRESS USED RS MASK LATER
HovV RY,-(R1) ,% w :RERDER STATUS RDORESS
BIC gp,m :SET R1=X7752 msxs In %iﬁ?gﬁ
LOOP: :83 iﬁl,Ré gE' BYIE 9
INC R4
gla 3RY n»:sr oom BIT
rl?‘\cra gm ), 3R2 rén%x%wsrmﬁn
CMP8  R2, 8375 sr m OFFSET?
BNE LodP ?
INGB  (R2)+ YES nu.
P -(R2) : GO EXECUTE RS BRANCH
: DEVICE ADDRESSES FOLLOW - DO NOT CHANGE THE ORDER
0ev: LSR :LOW SPEED READER
HSR HIGH SPEED READER

.SBTTL CRSSETTE BOOT




SCROLLING RONM BOOTSTRAP FOR THE GT40
CASSETTE BOOT

DOGTEB.PL!

1647
1648
1649

FAA B

A idd i

§

3

[
| P
-0

—
P pn
n
| 3

Pt Pt Pmn
88

[ o]
— Pt P
owo

%

[N
L ]
ga;
Pasd
~ 0

§

1 6]
&

i

IS
112024

000000
167500
000340

177500

000000

09-SEP-76 15:20 PAGE 36

MACY1] 27(732)
: CRSSETTE BOOT
tacs=1
. : s.g&ucxm*gg
taBo0T: MOV 8TACS, RO
CLR (RD)
RES: MOV PC,RI
% eT %.,Rl
MOVB  (R1)4$,R3
(OOP1: MOVB  (R1)+,(RO)
LOOP2 g?%a R3, (RO)
T BEQ 2
o R¥
BMI LOOP
MOVB  2(RD), (R2)
CMP8  R3,a8d
BEQ Lodp2
STOP: HALT
B8R RES
BoNE:  TST (RO)
BMI TOP
CLR C
tBLE: .WORD 17840
.WORD 2415
JWORD 112024
. MORD
-WORD thoon 160000
JHORD 340

.SBTTL MR!11-DB BOOT

; TR-11 CONTROL AND STARTUS REGISTER

;SELECT UNIT &0
sUSE FOR PIC

néggg%og RDDEHD Dﬂ?gﬂﬂfgg TRBLE
Oﬂﬂﬂﬂgngzgs ngts 10 TRCS

resr RERDY AND T-REQ ahs m TRCS

.hgechEIL SOﬂETHI"ﬁTESHES uP
TRY

e
Em.? on’e%oa
IRESTART ON CONTINUE
-CHECK F
,m?‘m E
=TI 980’
. .BYTE 240: READY+T-REQ.
: .BYTE 37: ILBS+READY+GO
: BY;E lg: SF8+G0
B%E : LBS
s .BYTE 224: READ+ILBS+E.0. TABLE

 THESE RRSOHékLER ega?gﬂ AND PRIORITY




SCROLL ING ROM BOOTSTRAP FOR THE GT40
MR11-08 BOOT

DDGTEB.PI1L

1687
1688
1689
1690
1691
1632
1693
169
1695
169%
1697
1698
1699

39

SSERRERERRE

~N -~
e 9
-0

P Pt s s Pt P s Pt Pt Pt P
aa SNNNNNNNNY
et Pt e ot Pt Pt s P

g =11 <] nNnEwn

007600
007602
7604
7606

007610
007612
007614
007616

i

%

e

B

:

58
ggé

MACY1] 27(732)

09-SEP-76 15:20 PRGE 37

;MR11-DB BULK STORRGE PROGRAM LOARDER LISTING

RF11:

RK11:

TC11:

TM11:

RP11:

TRPES:

ACAIN:

RFVEC:

.=ORIGIN+1600

MOV PC,R2
BR OTHER
77462

23 "3
3

e
R

o1

Poh "B N3
L .
R

3B
Hix
8

8

5

03
N
S

REAZR
—4(%
B—‘

3

RF11!160000
340

et U)o et e e St
-
Lo
[T ]
—

;KEEP TRACK OF ORIGIN
;FIXED HERD DISK (256 KW)

;MOVING HERD DISK (CARTRIDGE)

ROORESS OF WORD COUNT
comMMAND

FIPGT COMMAND

; DON:_ MASK

sERROR MASK

noonsss OF BYTE COUNT
T COMMAND

FIRST COMMAND

E RROR

:MOVING HERD DISK (PACK)

;GET_THE RDDRESS OF THE BRANCH
;RO _TO POINT AT LAST COMMAND

GET THE gSRgovgggso::Egzoao

VE RD T0 FIRST
'COHHRND T?
LOOK FOR NDICRTOR:

'NONE SET, TRY AGAIN
FIRS crccx FOR ERROR

; DONE FIRST COHHQND
:LOOK FOR SET_ERROR'BITS
sNO_ERRORS - TRY THE RERD
tRERUN FOR ERRORS

;RF11 POWER UP VECTOR




SCROLLING ROM BOOTSTRAP FOR THE GT4O

DOGTEB.P1!

SR po T RRS ST

MR11-DB BOOT

il

1
{ 177000
1 100200

MACY1l 27(732)

RCI1:

OTHER:

RKVEC:
RCVEC:
RPVEC:
TCVEC:

MOV PC,R2
BR OTHER
177450

SE

DM

33308

DD —4
3%,
Zz

38

1

Nt P ekl
=
br o

gﬂlﬁ

'
~~
o

W S~
~ s
-

o]
—

1)

R PN

238833y

b
[ )
-
g

1!160000

¥

09-SEP-76 15:20 PAGE 38

;FIXED HERD DISK (B4KW)

;RDRS OF WORD COUNT (CCMMAND+2)
;COMMAND WORD (S) IS THE RESET

;RO_TO POINT RT WORD COUNT AORS
;POINT TO ADORESS

i COUNT RDORESS TO Rl

L lﬂ? COUNT

; 0_COMMAND REGISTER
; CHECK FOR ERROR OR DONE

:JF NEITHER, KEEP LOOKING

; ERROR, TRY RGAIN

s FILLER
;RK POWER UP VECTOR

;RC POWER UP VECTOR
;RP POWER UP VECTOR
;TC11 POWER UP VECTOR

.SBTTL ROM VERSION 1 VALUES
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SCROLLING ROM BOQTSTRAP FOR THE GTHO  MACY1l 27(732) 09-SEP-76 15:20 PRGE 39

DOGTEB.PI!L ROM VERSION 1 VRALUES
%77;32 sDATR PATTERN STORED IN THE GTHO BOOTSTRAP VERSION 1
i% : #annnennees THIS IS A IMAGE LISTING OF THE GTHO «(VT40> BOOTSTRAP #E#iiiss
1776 ’ Tlf DATA 1S A MIRROR IMAGE OF THAT IN THE BOOTSTRAP ROMS
ig?a : ONLY THE RDDRESS FIELD IS CHANGED
i% +BOOTVT.S09 Sre/72 (SPECIAL>
1781
i;gg : VT-40 BOOTSTRAP LORDER, VERSION S09, RELEARSE ROl, S/2/72
1784 s COPYRIGHT 1972, DIGITAL EQUIPMENT CORPORATION.
1785 : 146 MAIN STREE?
1786 : MAYNARD, MASSACHUSSETTS
{% : 01754
1789
17?;!1] R WRITTEN BY JACK BURNESS, SENIOR SYSTEMS ARCHITECT!
1792
{793
4% : THIS ROUTINE IS INTENDED TO BE LOARDED IN THE ROM PORTION OF THE VT-M(Q.
1797
{77% R REGISTER DEFINITIONS:
1800 003000 RO=%0
e 0008 RiZ/S
1803 000003 R3=%3
1608 s Rocre
1806 000006 R&:'/:6
{% 000007 R?=47
1809 000006 SP=R6
ig{fi& 000007 PC=R7
RET1=RO TURN OF VALUE REGISTER.
igi% %E’H INP]1=R] RRGUMENT FOR CRLLED FUNCTION
1814 000002 INP2= SECON) ARGUMENT
1815 000003 WORK1=R3 FIRST WORK REGISTER.
1816 000004 WORKZ2=RY SECOND WORKING REGISTER.
ig{g 00000S SCR1=RS SCRQTCH REGISTER.
1819 000003 LCKSM=WORK 1 : OVERLAPPING DEFINITIONS FOR LORDER PORTION.
1820 000000 LBYT=RET1
1821 00000S LBC=SCR}
igsg 000001 LADR=INP!
1824
182S




BOY4

SCROLLING ROM BOOTSTRAP FOR THE GTN0  MACY1] 27(732) 09-SEP-76 15:20 PRGE 40
DOGTEB.PI! ROM VERSION | VRLUES

1826

1637 :FIRST LOCATION OF MON-CORE .

A i RO e S

1830 TARTX=0 :WHERE T0 START oxs&myc THE X POSITIONS,

iggé %1:350: “ TRRTYz21360 WHERE TO START DISPLAYING THE Y.

1833

1834 150000 VT4Q PROGRAM COUNTER.

1835 6% TTY Ut ‘“2'

183 0oSE 14 Pl 14 :POP-10 rrgm TATUS.

f% 6eSe10 P101 10 : POP- 10 INPUT STATUS.

1839 027562 xaoxaam TTY INPUT

1840 025612 5 g 13 &J cmmcrsn

}S:Ié 025616 Pl 1 + :POP-] BUFFER.

1843

igg 45776 goc:cmsro—auoom Ut -;ngm 10 % %’" &o‘ THE PDP-10 TER

ig::g 0015770EE shéﬁﬁog?c-a- ' :FIRST Locngxou OF 55\0(. Ve ;

1898

}g 160000 IMPD15=150000 :THE VT-40 DISPLAY JUMP INSTRUCTION.

185]

%é?’a 000024 PHRF AL =24 :POMER FAIL RESTART LOCATION.

1854

1855

1856

1857

1858

1859

1860

1861

1862

1863

1864 016000 .=16000

}g : - =ROMORG :GET THE ORIGIN NOW!!'!!

1867

1868

1869

1870

1973

1873 oxg 12705 000026 STARTA: MOV SPWRF L +2, SCR1 :PICK UP POINTER TO P.F. STATUS

1874 01 gnsaxs CLR aSCR1 :CLEAR 1T OUT 10 BE SURE.

ig;ss 016006 010745 MOV PC, - (SCR1) :SET UP THE RESTART LOCATION

i% 016010 00000S RESET -RESET THE BUS

1879 7'&0l2 012767 000007 007570 MOV 87, P10IS .mmmgg -10 INPUT

188¢ ! 012767 000001 011832 MOV 8] KBOIS *INITIACIZE TTY INPUT,

188 o.°026 012767 000201 007560 MOV s201,P100S :INITIALIZE PDOP-10 OUTPUT




CoM

SCRO.LIM ROM BOQTS ?g THE GT‘Og MRCY1l 27(732) 09-SEP-76 15:20 PRGE 4!

TRARP
Pil ROM VERS

DOGTEB. 1 VRLUE

!

3

its 01 015770 RSTRT: MOV TKSRT, SP :SEY

1€ 5 1 %c fgon ' : nk' .

1€ 1 160000 sJMPDIS ma : A INSTRUCTION IN A REGISTER.
€8 01 1 MOV NP2, ( : 17 0.

1839 016050 012715 166756 MOV eoxs#musmoo (LADR) . SS POINTER INTO 2.
1gm 81 MOV SPURF AL +4, LAOR' :SET T TERS
i 1 f 7 CLsg PET : INSERT 171

{§§ 31& 7 % &.n v'%'"' 35& n:t':?gﬁwmocmcamsns»oﬂm.
1°95 016072 0OM?67 000210 MAJOR: JSR PC,GTCHR :GT A CHARRCTER NOW.

1@ 0l NOP

1 gxsx 3240 NOP

1898 0161 NOP

{ 01610 012746 166072 MOV eMAJOR+ 150000, - (SP) : INSERT IN DISPLAY BUFFER NOW.
1901 016:10 010105 DOCHAR: MOV LRDR, SCR1 GTC!.RRENT Posmounou

1902 0i6112 022525 CHP (gg:l) (SCR1)+

1963 gxam 80% CLR (5CR1)+

1904 0Oleile Ol MO INP2, (SCR1)+ cX IN mn.sscmnceam
1% Oi618 Soil ar (SRl ‘“" 25PLAY JUMP BY THE CHARACT
1 gxsxg %1 afg TI, (LRDR)+ 5'1?"5 78 n?'is’?s 2 cvcu:s
1908 0i6loe 9010211 MOV INP2. (LRDR) .70 nvom TIMING PROBLEMS WITH THE VT40
}g?g 016130 000207 RTS PC AND FINRLLY RETURN.

1911

1912

1913

1914

1915

1916

1917

1918

1919

1820

1821

1922

1823

jasd

1326 016132 004767 000124 GT8:  JSR PC,GTSIX ,cr SIX BITS NOW.

{% gigias 010046 MOV REtl, =(sP) :SAVE THE CHARACTER NOW.

1829 msx:g % GTBY: En ?ms :EE §5m: mc?c REGISTER NOW.

1930 0l6iv4 005 GTPBY: ;&T) qu;% .mcmrw: 10 GO.

iggé 016146 osag 166250 ¢18TB+150000( INP2) , PC sUPDATE PC NOW.

ig 016152 GT8P=.

1935 016} 7 000104 GT81: J GTS :GT A CHARACTER NOW.

193 3121& % HS(‘} &1 u&ax :SAVE FOR A SECOND.

1937 016160 006300 RSL RET1'




DO4
09-SEP-76 15:20 PAGE 42

MACYLl 27(732)

FOR THE GT40
ION 1 VALUES

RS

ROM BOOTS
ROM

;SET UP POINTER TO THE INPUT CHARRCTER.

;PUSH ZERO CONDITION BACK INTO NEVER-NEVER LAND.

: : v
g mmw n _ mm
=8 8 > -
Ny 2 i i
B
3 7 5808 o B 5. B
S LNyt o 5 s + S¥gmo
behEdd. b mmmmmmmmym mmwm oo v EESE  CEER. B ooy
23305, vodedodadneny ponleler | 1390 mRRE b oS
§ 2 3 5 % &2
o o o o o 06

desiaty dediiagectl gauiaas

gog o =00 - e P e e e e (= |

L i
0000
RERH

6262 00M767
020027
002546
020027
003143

016304 005726
012700
76
10
1774
r11046

0000000 O000O00CO0O0OOO0000

L FEEET S EE AT

1111111111111111111111

S N

) g P onel) v ] g, Sl Wl gl Pl P G G Goef) Pl Gl P ) S P o] g el o) of

197 016250 000207




SCROLLING ROM BOOTSTRAP FOR THE GTHO  MACYLl 27(732)

OOGTEB.PlL1

e

R Eiﬁﬁﬁiiiﬁﬁﬁ

B LH

HRSRAERoR

P P Pumie Pud Prumd Puat Pt P Pt P P oot Press rmen

Y
HO NN LWNI-—-D

s

2 R EE R R R

245

RON VERSION 1 VALUES

LS

022716

177600
000177
000175

000122
000114

000175

007130

007116
007112

007172

011110

027262
007072

GTNP:

CHECK]:

CHECKI:

CHECKY:

P

0322 BIBIZRTEIE

TST
1STB

3385 £I%R

2

1578

2%

BIS

g

RTS

09-SeEP-76 15:20 PAGE 43

5;838 , (SP)

¥

(SP) GRETI

g

P100C oo HE WANT TO OUTPUT?
CHECK]

Pl 5 ﬁ THE 10 READY?

;1 CKlPIOOB Ts HARAC TER.
m%' &o Wr&

KBDIS :HEY, IS THE KEYBOARD READY?

cK3 NOPE. “NO )

18, -(SP) :YEP. SAVE CHARACTER NOM.
s1,kB0IS AND REENRBLE THE COMMUNICATIONS DEVICE.
gvf CHECK :1S THE OUTPUT RERDY?

1F NOT, WAIT TILL DONE,

(SP)+,P1008 :AND THEN SEND OUT THE CHARACTER.
P101S 1S THE 10 TRLKING TO ME.

¥ : . EXIT
10%8,P101¢C :6 )
8-400’P10IC MAKE SURE ]T'S NONE ZERO.
s7,P101S ‘REINITIALIZE COMMUNICATION LINE.
PC :AND RETURN.

g g

xi"“'ﬁ#""”’ )

T IN CRSE OF RBORT.
girg

ITAN L

;NOW DO THE FOUGING.

; IF ALTMODE, LOOP
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SCROLLING ROM BOOTSTRAP FOR THE GTM0  MACYI]l 27(732) O09-SEP-76 15:20 PAGE 4
00GTEB.P1I ROM VERSION 1 VHLUES

2050
2051
§
gtl: : TEH L 0 A D E R
G LORD: B T
%3 e AR reoco R 172000, (IWR) R e )
2068 016526 012706 015770 MOV 8STKSRT, SP :RESET STACK POINTER NOW.
LLD2: THE CHECKSUM
2 UER BT oo R - g
B S B & S
g0/ 1 000060 LPTR s YEP. GT CHARACTER.
000072 ] . .
578 gh SFoo8E Aoy o &1 SE%imrer wow,
2074 {I:SSB 162705 0000OM SUB oy, LBC :CHOP OFF EXTRA STUFF.
g7 i i e 5o et o o
16570 DON7H7 0000S2 JSR PC, LGNRD :NOPE, GT THE ADORESS.
2078 016574 01000 MOV LBYT, LROR SAND REMEMBER FOR OLD TIMES SAKE.
50 016576 00767 000026 LLD3: JSR PC,LPTR :GT A BYTE (DATR)
2081 016602 002010 BGE LLDY ALL DONE WITH THE COUNTER?
% 16604 ] TSTB  LCKSM YEP, GOOD CHECK SUM?
263 16606 001751 Q LLD2 NOPE. LORD ERROR.
0i%I10 012700 LBAD: (PC)+.RETL : CHARACTERS NOW.
2= o o0y (0 LN
016612 102 175 .BYT max :=BRD CTRL"
2088 016614 004767 000110 ISR PC_ SEMDIT
2089 016620 000167 177210 JHP RSIRT
g‘f 016624 1:0021 LLDM: MOVB  LBYT, (LRDR)+ :PLACE THE BYTE IN CORE.
2032 016boe 000763 BR LLD3 :GT ANOTHER ONE.
et 1 7 177276 LPTR:  JSR PC,GT8 ;61 8 nsnou
ﬁ 8{ % 177400 nog LB%%KSH mgw 3
§1 @ Séc Léc L6 :u\*&ars nc"fou.msn
16644 RTS :RE
giﬁ §i§ ﬁ ! towro: B8 DY Tier) 36T R CHAY m?onasscom
1 1 E% 177750 JSR WLP R :GT nuorﬁcnvg
103 01 SWAB  LBYT @E "THE WORD.
th i BIS (SP)+,LBYT *AND RETURN WITH R 16 BITER.
1 1 RTS PC




GO4
09-SEP-76 15:20 PAGE 4

MACYll 27(732)

ROM VERSION 1 VALUES

P11

4

SCROL'. ING ROM BOOTSTRAP FOR THE GTHO

wm
mmmume

vt
T AT

767 177754

BERLENOTA

mw

-—

m’

a5 gy

¥+ ]
-4
o

0167eM

016714
016716

JOe. oo

— g g Sl

‘AND AWAY WE GO.

J(SP)+

P

LIMPL:

016726 000136

BUNILCERACRSMALMRERGP TP TP PTRARAGINRERNBS

o= o ==t e=f o= o w ol o) P e v = T gl ref] ae G S ) v o v S $= i o= 0i-q b=l el ol B vl = oot T Sl Sl Sml] Sl vl o] 5 S 2l o) v 9= 4} v = T=g = 7= 7= =4

m YO QU AN U 0U MU U U OU U U OUOU U U 0U U 0U 0U U U 00U U 00U U0 MU O OO DWW CUNJ (U U O U U A U AU U U iU B U ey
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MRCYLL 27(732)

RO VERSION 1 vALLES

ING ROM

Pll

DOGT

L
ONS

i
BACK TO HERE.

PROGRAM WHICH W
POMER FAIL LOCA

CH WILL J

¥

T
I

NIT N.IQPT?R
JUMP TO ZERO WM

5

S .
3
n
m.. mm
- %
mm .mm
mmmmmm
nmmmmmm
o34 T
2S00

s

e TIYNS

<D 00D DD O DD
o=t ot o) ol = ot oef e} od

000000000

S B8BERHRCRNIKLR PR RS HBHLAERE

5=t 7 ot ot of —d o o g ot e 0t = omod #—f Cf s 0=l ¢ = ol g T o =t
ALV LT L VT VT Vg VI VTG VIg Vg Vg VTG VT o W VT WY, VT, T W, VI, VT, VT, VT, V1, VT, V)
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USER SYMBOL

DOGTEB.PL1 CROSS REFERENCE TARBLE --
G182 016200 19468 1972
G783 016.32 19608 1973
GTBY 0l6ly4e 18298  197M

Se.Er B  m e
o o ®

v}

INDEX =X000003 9138 1324 1333#
INGT 001412 290 3008
INITGT 001302 gla 277
NP| = 1813 1828

18i98 1837% 1888 1904
INSERT 006350 1097 1105 1143  1iSls
INSRTL DOB40B 1155 1158 11638
INSRTX Q08422 1483 1ibas
e Rizh % 3

INTX = 8 : 79

388 &
INTO = 182% 723 14918  1SY%e
INT]l = 182s 717 1N928  1S6I
INN'{s s 1828 7 14938
I s 1828 lqgl 1
NTY = 1828 S b
INTS = 1828 693 14968 1565
NG = 1653 69, 14aes 1283
TALO = 1828 8"4; Bg &5
ITAL]l = 1828 650 660 670
ToIo: Jeonhs - R T
o fros 3o cued  4ag
KBOIB = (27562 qQais 1250 18398 2028
KEIJ';‘S = 027560 9308 331. 1248 183Ss
B osean B 19 e ug2
KRBBRL 00l2ie cb08 325
KR8YT 001206 2578 K7t
KRBYTY 001210 cS8s &l
LADR = 18228 1886% 1B888% 1889
LBARD _.016610 im. ll' 2085: elll
By 2 {4y S St o7
LCKSH =4000003 18198 2066% 2082 2095#%
LF 006300 1087 11288
LFLOOP 006310 11338 1136 1138
O
L& 16646 e % 21008 2107
A
Lives = 3300 185s 23 105 129d
LINE3 = 000007 1828 5G4 15088 1554
LimMP 016666 2076 21078
LIMPl 016726 ell3 clels
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LLD2 16532 20668 2069 2083

LLD3 16576 20308 2092

LLON 016624 2081 20918

L 016520 2004 20628

LORDER 007012 1268 13948

LORDRO 001364 9 281 283 289 2918

LOGICR 002704 S68

LONGV = 110000 1828 §75 578 581 58y 593 608 639
705 711 717 723  148Ss 1SM2 1S4 1SS0
16308 1637

LOOP1 007522 1€598 1664

LOOP2 007526 16618 1662 1667

LPDARX= (000200 168cs 15168

LPLITE= 1828 571 15158

m=%1 1828 Eg? 15008

LPON = 0001 1808 BY 15018

LPTR 016630 2067 2070 2080 20944 2100 2102 2109

LSR = 177560 16138 1643

L.ADR = 1 9i08 I4I12% 1426
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L.BYT =x000000 s 1323 1 13%3* 1340% IM1®  [343% 134G
{qagg: {4333' 13648 136S* 1367 1369%  1401% 1407

L . CKSM=400000S 9ios 139%% 1417 1432  |N5]

L.GMRD 007126 1406 1411 14388 148

L.HALT 007200 14608

L.J¥ 00714 14 1:30

L.JwP1 00720 1 14628

L.LD2 007022 13998 402 1418

L.LD3 007066 14iSs 1427

L.LDN 007110 1416 14968

L.PTR 007114 1400 1404  IMIS 14318 1438  I440 1450

MAJOR 016072 18958 1899

MAXSX = 017600 1828  1530s

MAXSY = 1828 15318

MX = 001 1828 % 1%20 1543 1551

MAXY = 001377 1'.1;56' 645 3 658 663

MEMDAT 001776 3778 378% 383 386

MErND 002040 360 3848

MENTST 001770 %8 3758

MINSUY= 000100 1828 b4 628 632 636 15328

mmsx-.-gg% 1828 580 582 bod 628 636 639

MINUSY= 1808 15298
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NOTHER 006042 1000 10068

NP IN= 0O00M0 1030 1031 1119 1302

NXT %‘1’32 16728 1g7q 1080 1039 110 1117 1125 1128

0CTA 11 174 188 319% 4928 494  43ex  76Bs

ORIGIN= 166000 9238

OTHER 007726 1692 1697 1721 1736 179 17968

OUTLIT 006652 93 12978 1421 1454

002544 225 6i3s 651
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2073 20;3 208sS elo él eljy el

MOVB 26 4 436 4 "0?? 457 ‘473 v80 486 492 44 4% 1112 1181 1242
1250 1527 1? 13? iﬁ 152 i;% 166S 2028 2039 2091

gﬂ 1 3 33 4 } 174 1877

ROL 1364 ! 19!

ROLB IM2 I 1382 1SS 1386 1358 135S IMO0 IM2 19 (98] 1953 1955

ROR 501 50; §3 1356 1368 1962 194

RORB 378 136 1369 1503 19%

A

RT X7 1161 1168 1246 1290 1299 M6 1361 1371 1434 1943

Soe 1?;59 I 1958 1967 1982 2010 2043 2098 2105 2i4

SUB 39 351 5078 M08 20

SkRB I oal! 2103 144

TST lg‘g 7 % 5% 134 1370 lec2 1671 1727 1730 1734 1750 1930 19%b 1986

TSTB 2?10 Y42 Y4 % Su8 1013 1240 1248 1417 J4S) 1632 202! 2026 2037 2087

WRIT 1836

-RSCII  &49 655 733 735 N6 766

-ASCIZ 649 bS5 787

ﬁ 660 665 670 675 748 755 768 775 788 1422 1455 2087 2116

- m lm

-ENRBL 179 Ky esl

.END 2189

-EVEN 49 655 660 665 670 675 80S

.LIST 1 180 162 186

-MACRU 183 184 185 186

-NLIST 1 181 182 186

.REHPRGE %? Q1 9.8 1064 lea4 1388 18479 1770

.REPT 190

.SBTTL %g %7 1063 1223 1384 1466 1608 1646 1686 1769

.TITLE 1 817

- WORD 97 1195 119 1197 1198 1200 1201 1202 12%3 129'1 1205 1267 1208 1209 1211
1215 1216 1217 1218 1219 1220 1221 16;; 16 1679 1681 1682 1683 1971 1972
1973 1974 2172 2173 el7y el7s 2l76 el 2178 279 2180
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