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1. ABSTRACT
THIS w:nsxon oF nc Pﬂoc.am SUPPORTS NON-SWITCH REGISTER
CPU'S. FOR THESE C ; THE SWITCH REGISTER CAN BE CHANGED
By CHANGING THE com § OF SWREG (170).
THIS PROGRAM IS A QUICK GO-NOGO TEST OF THE GTH4O SYSTEM.
PURPOSE OF mxs EST IS 10 oum Y IDENTIFY ANY PROBLEM

THE
*N TI-E SYSTEM. THE PROGRAM WILL START THE DISPLAY AND
THEN INITIATE TFE COMMUNICATION LINE.

TWO BACKGROUND T ?K EXECUTED, THE FIRST IS A GT-40
ROM VERIFY TEST. THE SECOND TRSK !S A WORSE CRSE NOISE TEST
THRU MEMORY.

2. REQUIREMENTS

2.1 EQUIPTMENT

GT40 SYSTEM (11,0S, DISPLAY PROCESSOR AND VRIS SCOPE)
MODEM TEST CONNECTOR WHICH CONNECTS DATA OLUT TO DATA IN.

2.2 STORKGE
THIS PROGRAM USED MEMORY LOCATIONS 0-7776 AND 16000-18776 (3K OF MEMORY).
o et Ebim s
3.1 METHOD
PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED.
§.  STARTING PROCEDURE

Y. CONTROL SKITCH SETTINGS

0 ﬂS SPECIFIED BY SuW 08
0”58& gﬂ é N25? nspﬁ ION 2 ROM (S12. WORDS)
SOLE Su 08 : TEST AS VERSION 1 ROM (256. WORDS!

¥.2 STRRTING ADORESS OR RDDRESSES
200 IS THE ONLY STARTING RDDRESS OF THWIS TEST
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DOl

T40 MRCY1l 27(1006) O0OS-NOV-78 12:10 PAGE H

OPERARTING PROCEDURE

ONCE STARTED THE TEST WILL RUN IN THEIR NORMAL g
HITHOUT QPERATOR_INTERVENTION OR SWITCH SELECTION,
RATOR MUST VERIFY T% DATA RETURNING FROM THE COM-
ATION LINE BY COMPARING 'COM OUTPUT' TO "COM INPUT'
PE DISPLRY SCREEN. BY TYFING ON Tl-% CONSOLE KEYBOARD,
TI-E CHARACTER AND OCTAL VALUE WILL BE DISPLAYEL.

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

RESTRICTIONS

A COMMUNICATION TEST PLUG MUST BE INSTALLED ON THE DL-1l.
MISCELANEOUS

EXECUTION TIME

THE TEST WILL TAKE APPROXIMATELY 13 SECONDS FOR COMPLETION
AND WILL RING THE 'GT-40" BELL.

DEVICE ADDRESS PROGRAM LOCATIONS
LOCATION 1000 CONTRINS THE GT4O DEVICE RDORESS

ECHTIo 155 S Te 18 IR
fou 1% E A TII:E &-u oevxcgp mﬁs&i
il 8 i 1 o e
LOCATION 1314 conmfn Tii c*-qé Aen BOOTSTRAP kooaess.
LOCATION 1016 CONTAINS THE GT-40 ROM WORD LENGT
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S.

9.1

8.2

9.3

9.4

9.5

PROGRAM DESCRIPTION

DISPLAY FILE <FORGROUND TRSK»
THE DISPLAY FILE IS A C OI‘PQCT VISURL TEST OF ALL GT4C DISPLAY

RS T, R

THE FIRST LINE OF A STRING IS DISPLAYED IN °* * FONT

RS0 TNCLORS TN THIS VIBURL TES!ARE THE B oi?‘&ﬁ&ﬁr

INTENSITY LEVELS. THE DISPLAY PRTTERN IS ENHANSED
THE USE OF BLINKING OCTAGONS AND MOVING SINE WAVES
THE DISPLAY PATTERN ALSO SERVES RS FOR VISURL INSPECTION

COMUNTCATION TR, AL S AND CHAR asg
&"“2:&%2 o, SHT-PEN ﬁ?g“ L.E" t ;?ﬁ FOR THE CRRLELT
‘LIGHT-PEN HIl’
iLL BE msmvsn NERR csmta SCREEN.
COMMUNICATION DATA <FORGROUND TASK>
THE_DATA PRESENTED T0 THE COMMUNICATION LINE
APPEARS ON THE DISPLAY SCREEN AS FOUND RT 'COM OUTPUT®.
(DECGRAPHIC-11 DISPLAY TERMINAL GT4O VR14)
THE DATA ECHOED BACK BY THE TEST comscron 1S DISPLAYED
ON THE SCREEN £.3 FOUND AT 'COM INPUT
2N TEERCCTEEY 57 ThE Dalh mUST Bt PTRFORMED.
ROM VERIFY TEST ¢BACKGROUND TASK)

THIS YESY VERIFIES THE DATA CONTRINED IN THE GT-40 ROM
BOCTSTRAP.

WORSE CRSE NOISE TEST <BACKGROUND TASK>
TH SISA KGR T AVAI E MEMORY.
5,15 SEERE0.I1 6 84 PTG o e
EXECU D THRU THE REMRINOE
KEYBOARD DATA ¢FORGROUND TRSK>

UPON DEPRESSING A KEYBOARD KEY, THE OCTAL vALUE WILL BE
DISPLAYED AND ECHO ONTO THE SCREEN.
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| GTY0 QUICK VERIFY HG.NDE»-II-DDuTE-C MACY1l 27(1006) O0OS-NOV-76 12:10 PRGE &
DOGTEC.PI1 0S-NOV-78 10:20

JITLE GT40 QUICK VERIFY MRINDEC-11-DOGTE-C

"ENRBL RBS, AMA

188 .LIST SEG,BIN
5 .NLIST MD,AC,CND
188 .= :0-776 1S LORDED WITH .42, HALT
18 000000 HALT
l% . :T
i -*
163 HALT
133 000010 42
3 R y
188 1 HALT
187 42
138 000022 HALT
198 000024 .42
200 000026 HALT
201 000030 42
202 000032 HALT
203 000034 .42
204 00003 000000 HALT
205 (000040 .42
206 000042 000000 He%T
S5 %04 30888 T
ggg 0000S0 0000S2 QEET
17 353085 33002 43
21z 0000Se HALT
213 D000BD .42
218 0ONDER HALT
21S DO0DE4 00006E .42
ol

1 HALT
azg 00007E .42
g oy
22 B0i% Bone 'y
Zzt :nong 333000 HALT
227 000114 000116 42
aag oooixs 000000 HQ%T
57 32158 %48 Gt
221 000124 000126 42
22z 0001 HALT
2B
22 0001 1 .+
Z3& 00013 HALT
237 000140 142 .42
238 000I42 000000 HALT
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i 0OCSO4 Q00S06 .42

o )

000S14 000S16 . o
000Sle 000000 HALT

(!

Sl R T RN RS A b L R RRER FRARRR A A i ot

i
:
£k




o740 QUICK VERIFY MRINDEC-11-DDGTE-C
O0GTEC.P1] 0S-NOV-76 10:20

200008

329

09 000670 000672
410 000672

411 D007 7%
412 000676

413 000700

l R

i 30

%17 000710

<18 000712

413 0071

4e2

423 000724

424 000726

s25 00730
S

$

429 000740

- 2

-

433 000750

:3359 000752

[ &4

£ B8

5 3007¢e

:: 355738

s 1,

445

448 000024

%47 000026

Bt 7

483

4E] 000170
3?3 000170 000000
% 000200
b 000200 000137 001022
LSB 480 u;lm
22 FRiRRE A0E3%
-_:eeé 001004 000200

MRCYLl 27(1008)

RRVEC=H4

SWR=177S70

.=170
SWREG:

.=200
JMP

.=1000
erey: 4257

GTBRL: 200

JO1

0S-NOV-76 12:10 PARGE 1O

; POMER FARIL VECTOR
:11/45 LIGHT DISPLAY REGISTER

.WORC 0O

STRRTE

18148 VERRER

:67-40 BR LEVEL
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"
n
]
) -

I re

;|
0
&)
—4
m
)
e«

110K MA
Il DS-NOV-78

4.3 001008 175610 DLADD: 178810 ;DL-11 ADDRESS

%t4 001010 000300 LVCT: 300 ;D11 VECTO

4.5 001012 000240 RL: 240

3 o001y 166000 ROMADD: 166000 ;ROM STARTING ADDRESS

468 001016 001000 WORDS: Sl2.

463 001020 008000 IMAGE: 6000

471 001022 012706 000SOD STARTB: MOV #500, SP ;LOAD THE STACK POINTER

472 %was 012777 000340 000178 MOV 8343, PSU ;Rﬂ%?i Sl

%73 001034 004737 001316 JSR PC, INITGT : INIT DEVICE ADDRESSES

474 001040 001020 CLR IMAGE tPRESET FOR NO ROM SELECTED

475 001044 032777 001000 000156 EIT #1000, 3SKR :TEST FOR ROM SELECTED SWITCH

47 001052 00102l BNE 28 :NC ROM SELECTED

477 001054 000400 000146 BIT #400, ISUR ;;ssrnonsumu

478 001 %Emn: - BNE 18 iBR IF SET

473 001064 812737 001000 001018 MOV #512.  WORDS :ASSUME VER. 2 ROM

48] 001072 012737 001020 MOV eSTARY, IMAGE  ;LOAD IMAGE ADDRESS

%21 001100 06 tr 28 :START TEST

22 %nna e737 00 001016 1S: MOV 8256 . , WORDS :SELECT VER. 1| ROM

483 001110 Ol 016000 001020 MOV sSTARYA, IMAGE  ;LOAD xmesumss

ig4 Q0ille 005077 00004 2s: CLR 90LODSR" :CLEAR OUTFUT

485 001122 005077 %ooas CLR ODBR .

48t 001126 004737 001720 JSR C,DOCORE ;SET UP CORE SIZE

‘€7 XUk W47y 00123 ISR PC,PRIME :INIT THE DEVICES

%8¢ 00113¢ 670 CLR aPSU & ,

<8% 001182 13 8osea Inp OVER :EXECUTE BACKGROUND TaSK
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| DOGTEC.FIl  0S-NOV-7E& 10:20
S
| 482 001146 172000 GTPC: 172000 :DISPLAY PG
| 433 001150 172002 GTSF: 172002 :0ISPLAY STATUS REG.

484 001152 172004 GTXPGS: 172004 :DISPLAY X REGISTER
| :95 001154 172006 GTYPOS: 172008 :DISSPLAY Y REGISTER
| 43? 001156 175610 DLICSR: 175610 :DL=11 STATUS

= BiE i s ol e
} 55% ugﬁ 175618 81.3838 15 Lua ES
. 502 DO11ek 000320 GTDONE: 320 :stmv DONE VECTOR
: % 001170 000322 GTDNEL: 322
| 505 001172 000324 GTLPH: 324 :DISPLAY LIGHT-PEN VECTOR
: Egg 001174 000326 GTLPHI: 328
| E08 DO1176 000330 GTSOTM: 330 :DISPLAY SHIFT-0UT/ TIME-OUT VECTOR
| E?S 001200 000332 GTSOT1: 2332

€11 001202 DLIVT: 300

€12 001204 %3382 DLIVTL: 302

€13 001206 000304 DLOVT: 304

gig 001210 000306 DLOVT1: 308

S16 DO1212 177560 TKS: 177580

£i7 001214 177862 B: 177582

€18 001216 177564 TPS: 1778564

gég 001220 1778&d TPB: 177586

€21 001222 (0000&0 KRBVT: B0

% 001224 000062 KRBVT1: &2

% 001226 000200 KRBBRL: 200

€€ 001220 177570 SWR: 177570

% 001232 1 PSW: 177778

€29 001234 0!I 177704 PRIME: TART THE xm.nv

gaa 001¢ 3157?7: L %301% 1777 :83 g‘ E E&“

31 001 012777 000100 1 MOV $10 aoucsn s ENABL INPU

sag mias& ?}am ooo&gg 1%755 MOV owo an(s 55'% Kegggsm

i mws
00127 013;577 %ooz 35 MOV *PRESET PRINT POINTER

£ -,- %gg; 32 CLR npm :CLEAR READ BUFFER

€3 001 624 CLR KPNT

ggg 001310 000207 RTS PC EXIT

€3¢ Q132 gi7u7e SIZE: 17478

€30 001314 000000 GTOLYD: O
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OOGTEC.P1I 0S-NOV-76 10:20

s:z oaiaxs 912700 00{645
e
_234 %{z&? 56437’8% %88
( L 1 ) L=
o iiE B4 i
€46 001342 012701 001002
S47 001346 004737 001400
E:g ggxasa 10110
1354 20 0000.0
€50 001260 010110
= B RoR m
25 133 Bhiow 001460
€54 (001376 3%
ggg ﬁgxuuo 310120
SSE 001402 010110
S£7 001404 062720 000002
SS8 00I410 010110
S§ Q01412 720 00000M
1416 01 }10
1 001420 20 000006
255 00iua 0i3r1e Ooi9%e 0oOOD
SES %w% oxgg; 1975% 001230
SES 001444 %yn 177777 1775%e
g 1:&5 1
53 1 000401
Seg 0014Se 022626
SeS 001460 012737 000170 001230
S70 00l46& 012637 000004
571 001472
5;3 83147“ 312777 ggaxao 177464
€74 001s02 013777 001004 177460
o OREE hon me e
§;§ iﬁxgéq 81 777 177454
g ooxsas 813?77 001004 177440
€79 00iS 12737 000040 001214
SeC DO01S46 012737 00S7s2 (005722
SE] - 001854 Q127 74104 003074
Egg 1862 i3
3 | 1598 0
S84 001870 022700 0OSSER
ggs 001574 001374
€2t 00157 012700 0O0sel2

MRCYLl 27(1006)

INITGT: MCV

LOARDRO:

38: MOV

INGT:

INTD:

MOl

0S-NOV-76 12:10 PAGE 13

sGTPC,RO
GTADD, Rl
PC, LOADRO

DSy

GTVCT,RI

PC, LOADRO

R1' (RO)

810, (RD)+

Ri, (RO)

212, (RO)+
oLVeT,RI

PC, LOADRO
INST

R1, (RD)+

R1. (RO)

82, (RO)+

RI. (RO)

4. (RO)+

R1. (RO)

86, (RO)+
J8ERRVEC, - (SP)
ERSIR
-1, 35KR

38

23
(SP)+,(SP)+
#SWRES, J4SKR
égp)+,bosnnvsc

$GTSTOP, 3GTDONE
GTBRL, 34TONEL
$GTLPEN, 9GTLPH

GT TLPHI
ccgghteéacrsorn
GTBRL 8&73071
40, GYoLY

$F ILEQC FILEOA
#STATSBI T
$B8UFF2, RO

(RO)+
$BUFF2+S0,R0
INTD

$BUFF3,R0

:LORD STARTING RDDRESS

:SAVE VALUE

:L0AD GT RODR 3

;LOA SERRTING RADDRESS <«DL-11>
:LOA -11 ADDRESSES

;LORD VECTOR VALUE

:LORD GT-40 VECTORS

;LOAD GT TIME-OUT

;LOAD VECTOR VALUE
;LO0RD DL-11 VECTORS

y :LOAD DONE

;LORD DONE

:LOAD PSK
:SAVE VECTORS CONTENTS
:SET UP FOR TRAP
:SET UP TO TEST FOR SWITCH REGISTER
:TEST FOR SWITCH REGISTER
:SWITCH REGISTER IS PRESENT
:NC SWITCH REGISTER
+POP 2 WORDS OFF STACK
:SET UP FOR SOFTWARE SWITCH REGISTER
:RESTORE vsggrs CONTENTS

;LORD DONE VECTOR
;LOAD LIGHT-PEN VECTOR
;LOAD SHIFT-QUT VECTOR

+4,GRPINC

;SET UP KRB BUFFER
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o740 QUICK VERIFY MAINDEC-11-DDGTE-C

SOGTEC.PI1  0S-NOV-76 10:20

587 (001602 005020

$88 (001604 022700 00SE62

Se9 Q0l6ln 0013y

3 00lel2 105037 (0DSE77

€SI 001616 105037 005700

gaa 201622 é‘ §§g7m 'y
D B i B o

S5 001g42 012777 002244 177336
% 010 Q1377 Qoiole Ir7ae

1656 015777 177

25 D0leed 0l 1226 177332

53 Cllere 00007

01 001674 (012737 001704 000024

ggé 301702 000030

E04 001

£35 %17 80009593075 001674 00002Y
6% 00I714 000137 oOlGee

£38

£03

eil oor ! 4 0OOOOY

it

£14 001734 020000

£is 001

£13 Boi7eq 3 15777

3t ggirsc 1371 :

11

g1 001 300

s22 DI7EC 16270 20000

5 EE i B oo
e FIE UBY B ocoae

NO1

MARCY1l 27(1006) 0OS-NOV-7& 12:10 PAGE 14

INTE: CLR (RO)+
cMe $BUFF3+50,R0
BNE INTE
CLRB  OCTA
CLRE  OCTA+l
ﬁésa oc*n+a
V bAL ggL VT1
Ao
MOV g kg :LOAD KRB VECTOR
MOV Knaant aKRBVTl :LOAD PSW
RTS PC
PWRFL: MOV $PURLP, 3824 :LOAD VECTOR
HALT
PWRUP: RESET
MOV $PURFL ,
IMP START :RESTART AT BEGINING
sSUBROUTINE TO DETERMINE THE SIZE OF CORE
: AND SET UP LOCATION SIZE WITH THE VALUE
: MOV :SET UP FOR
DOCORE gsg 3795 R1 ,321 RDDRE
18: * $20000,R1 VETO T XT BANK
® g RIS
CMP $157776,R1 :END ’
BNE 13
8R 3
28: cMP (sp)+ (SP)+ :POP THE STACK X2
DEC DECREHENT BANK COUNT
Sue neoooo R1 :RESTORE
28 :83 %6, cq sRESET Buss ERROR
SUB n%? SIZE :BACK PAST LORDER
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ICK VERIEY MIINDEC-] L -D0GTE-C
OS-NOV-T8 10:2C

g

0020%4
QCziav

000207

123458
177773

1S1486 177754

1777% 002082

.:- TR - -l-’
\‘.‘ :- .-st

\b .‘ 10
CORTST:

.’..F.

z >
2264

MLORL:
WM_OFZ:

3

FilaTel
LI

ROTVAL:

. .4
oun

O LORC EXCESS CORE Wi

wmnn

~MA

WORSE CASE “EMORY TEST
T LAST FREE CoPE AR
uET END OF BRrGRa~
A X,
! MOVE boéc SE TWEEN
IMEMTST AND MEMEND TILL
CORE IS FULL

; TEST FOR MORE ROOM
;SETUP RTS PC

:THIS IS THE BACKGROUND TARSK WHICH WILL BE LOARDED THRU
: THE REMRINOER OF MEMORY

MEMTST:
MEMORT:

53¢

8¢S

o

-
-

-

«

EEG_.

.

-4

o
- e«

123956
RORE

8123456, (PC)+
MEMDAT+!
e

.+
$151456, MEMDAT
. ¥4

MEMORT, 3sROTVAL
4

(REF,

'RRRY gé

;RCTQTE LEFT BYTE OF MEMDAT
:C BIT WRS NOT SET

IT WAS SET

CK HERE FOR CORRECT RCOTRTE

;ROTRTE FRILED

iCHECK AGAIN REFERENCE LOW MEMORY
TO LOW MEMORY FAILED
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u\' lu
888 )
| tge,g - INTERRUPT SERVICE FOR THE GT STOP INTERSUPT
| gi‘% %g ?os"v 177014 GTSTOP: ;g} ?ts;*rsn s TEST STOP
B, R0 1 RROR. STOP INTERRUPT BUT NO STOP FL
| g% %i% %1@ 001022 '3'% STARTB EssmAr TEST
| B7B ma%w 005333 001314 18: S&C cm.vo oscns:cn; Bgtfnv
[ E"ﬁ %'g 8?5%- 000040 001314 MOV BéTDLYo Bsﬂm? oémv
&7 D02180 005237 00307+ ING c;npt UPDATE GRAPH INCREMENT
£80 0021gd %2737 174110 003074 Cme 8STATSE! INCR+10, 6&91»«: :TEST_FOR INCREMENT
£8] 002172 001003 ENE ¢7sT1 BRANCH 1F NO
£82 002174 81 &% %g? MOV :?"”39 gncn sredne nsssr GRAPH INCREMENT
g8 % i% BT oy STels Y .RESUME THE DISPLAY
s obezie 848552 RTI i
627 002220 012737 005724 00S722 GTLPEN: MOV sFILEDS, FILEDA
£ic 012777 000001 17€712 ngv .1.ac99e :RESUME THE DISPLAY
2'33 002234 003002 RTI
631 00223 0DOOOC GTSHIF: HALT «GT-40 SHIFT-OUT/TIME-CUT ERROR




@T40 QUIC

DOGTEC.Fl1

£33

o

D00 D

35

agmmmo

[ =]

CEREEEET

LN IR BN RN Y BN BN AN Y
DD -JUN L W=

o

e e B B B B I R R R R B |

AL
|

0S-NOvV-76 10:20

3
3

(=
-

&

BR

(e

I
E -
1\

By
2

VERIFY MRINDEC-11-DDGTE-C

002434
002430

17642

Q02436
0Cc436
00sSie

002432

00SSie

MRCYL1 27(1008)

;s INTERRU®PT SERVICE FOR THE DL PRINTER
; TEST FOR DONE

:ERROR, PRINTER INTERRUPT BUT NO PRINTER FLAG
:RESTAAT TEST

DLOUT: TSTB
SMI
HALT
JMP
MOV

DLOUTA: MOV

DLOUTB: MOVB
- RTI

: INTERRUPT SERVICE FOR THE DL READER

DLIN: TSTB

CLR
DLINS: MOV
MOVB
MOV
RTI

PPNT: O
v

BPNT: O
PUNCHR: 240
REDCHR: 240

D02

0S-NOV-786 12:10 PAGE 17

JOLOCSF
.+10

STRARTE
RY,-(SP)

PENT . RY
BUFF] (R4) ,PUNCHR
%0, PENT

89y,

oLoute

PPNT
PUNCHR, 30LODBR
(ggso.hw

JOLICSR
.+10

STARTE
RY,-(SF)

RPAT, RY
ao:?;baa.neocm
8177600, REDCHR
gggm,éurra(mn
840. , RPNT

DLING

RPNT

RPNT, R4
8177 BUFF2(RY)
(SP)+ R4

;ngg R4 WITH BYTE POINTER

ik A CHARACTER TC BE CUTPUTTED
: UPDATE CHARACTER PCINTER

; TEST FOR END

; CLERR PUNCH PCINTER
; OUTPUT ﬂngHGRQCTEH

:RESTORE
(EXIT

; TEST FOR DONE

;NOT DL _INPUT FLRG
;RESTART TEST

:SAVE RY

;READ A CHARACTER

:MASK CHARACTER

:EHT ?HQRRCTER %NTO THE BUFFER
;UPDATE RERD POINTER

: TEST FOR END

:ADD CURSOR
:RESTORE RN
(EXIT
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| GTM0 JUICK VERIFY MAINDEC-11-DDGTE-C  MACY1l 27(1008) O0S-NOV-7& 12:10 PAGE 18
DOGTEC.PII  DS-NOV-7& 10:20

7%
;:é .+ s INTERRUPT SERVICE FOR THE KEYBOARD
794 Q02940 10ST77  17BSHE KBIN: 551}8 anlf.g : TEST FOR DONE
I «®
Q; %ﬁ;‘: EB%S’B HALT :NOT KRB INPUT FLAG
??:a 0024s0 000137 001022 IMP STARTS :RESTRRT
749 D024SY 01034 MOV R3,-(SP) :SAVE R3
750 810-«5 MOV RY '(35’ :SAVE RY
GBS ey m n S8
? q 11 1 002826 VB ama KBCHR Rsno CHARACTER
785 002472 042737 177800 002626 BIC 8177500, KBCHR
75-:; 1375; 00282 00selz MOVS Kecm BUFF3(4) snvmncpocgerén
782 % m 002624 é% wu.,xpm ?Pg f
757 002520 001002 ENE 18
;gg &g m CLR KPNT :CLEAR POINTER
)| 18: MOV KPNT,RY
% 002532 112784 000177 00Sel2 MOVE 8177 BUFF3(RY) :ADD CURSOR
.7223 : UPDATE OCTAL RERDOUT
'
764 002540 013703 002626 MOV KBCHR, R3 :GET CHAR
2E; 0050 lloudr Doeney 1T . I iLORD BITS
/ +JUL 1
765 osesy bbarp gemd - Be!i1s ROV BIT3
768 002580 110437 00S700 MOVB  RY.0CTR+l :SAVE BITS
g 4 DOY7 pc,w ‘"OVE SfT
1 3 MOVE R4 OCTA 'SAVE BIT
7k 002576 oi e n03 Egit 53 %;83% 53
-
ﬁ 002600 RY : (EXIT
775 002802 00L003 118:  ROR R3
776 002604 006003 ROR R3
ol o B Ha g
77;3 13 1 i $127770,RY :MGSK BITS
780 002tle Dee704 000060 ADD 860, R4 :MRKE A NUMBER
781 00282z 000207 RTS pC
7 KPNT:
t5L BosEE 33% KEorg: 240
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GT40 QUICK VERIFY MAINDEC-11-DDGTE-C

DOGTEC.PlI 0S-NOV-7% 10:20
788
788
787 002630 012737 00i00C 003010

001014

0Ci0i6

863820

000001 176226
000207 176270
176282

OO Do
PohahoPahapohos poohspos

BB SRR ORES
Sl

176254
176246

000042

000042

(0
e,

BER

001022

oo

RIRTRINIR

002010

FO2

MRCY11 27(1006) 0OS-NOV-76 12:10 PAGE 19

;PART 1 OF THE BACKGROUND TRSK

OVER: MOV $1000,PCOUNT  :SET UP EXECUTION COUNT
: COMPARRE ncug%g om'n TO THE IMAGE DATA
: R3=BRD noonsss
. R4=BAD DATA
BACK: MOV %0, % TUP INITIRL WORD NUMBER
MOV ™ T UP BUFFER
BEGQ TMEM nc ROM SELECTED
MOV ROMADD, %3 :SET UP ROM RDDRESS
BACK1: MOV (%1), %& READ A IMAGE WORD
MOV (%3) . %4 ‘READ A ROM WORD
CMP %2, %4 :TEST FOR Eoum.
BEGQ BAtKz *BRANCH IF 0
HALT :ERROR ROM vnuus FRILED TO EQUAL THE
= BACK! : THE EXPECTED
BRCKzZ: CMP (/1J+ (%3)+ BUMP BOTH REGISTERS
INC %0 uponts WORD COUNTER
ggz WORDS, %0 T FOR LAST WOR
BACK1 CK IF NOT LAS

PMT 2 OF THE BACKGROUND TRSK
: EXECUTE WORSE CASE NOISE TEST THRU MEMORY

THMEM: ] PC,BUFFER ° xzcurs NOJSE TEST
029 PCOUNT E PASS *
BNE BACK
MOV 81, 9GTSR YES RING THE BELL
MOV s207,37PB :RING THE BELL
18: 75TR arps
; BEL 3
MOV 8207, 3TPE
2%: 7ST8  JTPS
BPL 2%
75T 842 TEST LOC. 42
BEQ OVER ‘BR IF =0
RESET
RESET
RESET
MOV 2842, RO :READ VALUE
LOGICAL: TSR PC, (0
NOP
NOP
NOP
NOP
IHP STARTB




—— e — T —————— —

GO2

|
|
| QTS0 QUICK VERIFY MAINDEC-11-DDGTE-C MACY11l 27(1006) 0S-NOV-76 12:10 PRGE &C
| DOGTEC.PI1 0S-NOV-78 10:20

L B0
-
| -z
| BM3 DS3012  11414g FILEOD: POINT!LPON
gy§ 003014 000000 0
| 84S 00301e 001377 MAXY
g g:; 003020 174300 TATSB!LPLITE
' g:g :LINE THE EDGES OF THE SCREEN
i 850 003022 11 ONGV! INTH!LINED :TOP LINE
81 003024 0417 NTX ! MAXX
. BS2 00302 000000 0
g %‘;’3 1 LONGV!LINEL :RIGHT LINE
; %; INTX
| 003034 0213 MINUSX ! MAXY
Bt 110006 LONGV!L INE2 :BOTTOM LINE
87 003040 0De1777 INTX! MINUSX ! MAXX
. gSe 003042 000000 0
| 859 0030w 110007 LONGV!LINE3 :LEFT LINE
83 00304& 040000 INTX
Q'Eé 0030S0 001377 MAXY
gga :SETUP THE X SINEMWAVE
865 003052 114004 POINT!LINED
8ck 002054 (000400 400
87 0030Se 000200 200
gee 002080 &mm LONGY
8S 0030e2 (041200 INTX+1200 :DRAKW X AXIS
870 0030e4 000000 i)
:gé 003086 114000 536!*7
75 23re eoans 300
|ag- 003074 174104 GRPINC: STATSB! INCR+Y :GRAPHPLOT THE X SINEWAVE
76 003076 124000 GRAPHY
€77 002100 000200 0200
€78 003102 000205 0208
878 002104 000212 0212
s °°3i?§ 200554 55
225 0031l 000531 9551
883 002114 000236 ik
884 00211e 000243 0243
gec 003120 000247 0247
% 0031%5 % 0253
S5¢ 003136 0525
868 003130 oooas: ”S 02ES
£30 003{32 000270 g;g
23 3% Boeers 3574
£33 002140 00027% oa;g
e54 002142 02
gsc 003144 000277 0277

Cmm e e e ——
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MACY1l 27(1008)

GT40 QUICK VERIFY MAINDEC-11-DDGTE-C

0S-NOV-T& 10:20

COGTEC.PLL

P BUAND B B - Fe IS

111"111111111

R e
LEEERSHARERRER

™0
Vo]V l¥))
—

(= )

—q e .11111111111111111111111111111
OO0O00000000000OO0O0000000000000000000

351 nraaswvnaawmummmmmmmmmmmm111aaxrmsasm

1111111111111111111111111111111111111

geaaaag

O (UM T NOH o
S bt b Dbt b D Do D]

ooorooroaororo o

Heisea s e

S

S AT A SRR

888

i

L

R RGN
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12:10 PAGE 22

0S-NOV-78

MACYLL 27(1006)

INDEC-11-DDGTE-C

T40 QUICK VERIFY MA

OS-NOV-78 10:20

DOGTEC.Pll

1
8

e

e bas R K e e R B R e R B K R B e K |

MWWWWW%W&MWBMM?&&S TGO 8000

e Rt R R B

AECRGGEES

OO00000000000O000000

ST e

R

M T SRS AL SN S R SRR SR

v q4e 4 qerdeqedeae ¢




12:10 PAGE 23

JocZ

0S-NOV-78

MACYLl1l 27(1008)

0S-NOV-786 10:20

VERIFY MAINDEC-11-DOGTE-C

CK
i

eT40 QUI
TEC.P

eT

o
(]

b b Rt bt D b L b b Lo R Rt b Do e |
OO0O0000000O00000000000

8080086 m

88888086510

rdederdeodordordeodertirdrdodrigeded

8888888388853830

Ut T —u0m
T T UNODON

;SETUP THE Y SINEWAVE

mwmllmmmmwmummm “mmm

0123“-56?89
rdederdogotodod et edd

uonogak 100D

+DRAW Y AXIS

; GRAPHPLOT THE Y SINEWAVE

N S

D el

T T N PR R R 3T T O

—

m 11111111Y¢ R o e o L R e I o e o I o Lo Eo R R E R B P o EE L R e L = et L Lok L = L= Lok L= Lk B R T e T L T o K

- ——— =

SE—



e ——— - —— i il

—

KO2

10 PAGE 24

-

'-l
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v
LT L4
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~

11-DOGTE-

0S-NOV-78 10:20

| GTY0 QUICK VERIFY MAINDE!

| DOGTEC.P1!

|
|
l
|
|
}

N Ut T o0y
SRR TG RN T

mnmmmmmmm

e mwmmmmmmm%wﬁmm

BERRAREEEEEE

1111!‘11111111"111111111111111111111111111111'611111111111

-

T 0 e LI Fe DL T (HDAIN) 44 I I OI I OIOICI IS et AT T LA e )
At At drd et d et vl e ol v 4 o ol ol ol o o) ol —f ol f ol o o f o o o o o ) ) o ol 4

&%S%rnaa n&mwmmwmmmmmmlllaaurwm%wmml

11111111111111111 11111111111111111111

B B e e A
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0S-NOV-76 12:10 PAGE 25

LU T — LD UL 4T b 0 T LD DT MO DM T B (- (UL Mwnwom O T O LM —O O
I T T NGB DIt e T RS 55443&2&%%%?665 FOmuaNeS3083888
m&&&@m%&%%&%%@&&@&%&&&@m&@& 5000 atatatetatalatatatelatalatal=talatatat=]

MARCY11 27(1008)

0S-NOV-76 10:20

S e

MWWWWMM WWMH ﬂnm&mmmmHmm&aawiﬁxwzw%wﬁsswesﬁmnﬂnm& 255

rdoededrdrdecde dododododododordordeodedordrie-doedrde-doedo-dodo-dordodoe-dode1q

R A S S AR

O T T et e e L A AR DL h T T AT I AR o R v v v vt SENC N

e do-te g dqr dododedordeode 4o dodo qude o do-doQdodododoqdoqogodeqdo 4o 4o 4 4o dodqdo Qo Qs drdos Qo Qedododegegdrgdrdrdrdededorderdrieqdeaite- ¢
s doe-dodododododrderderdoder dodo qodo drdordododordeododorde qrodordodedrd4rdodoqdodr qoder qoeQdorderdedrdrqederdrdedrdeds do-doedededvd- @

GT40 QUICK VERIFY MRINDEC-11-DOGTE-C

| DOGTEC.PL1

s

— - — S — —— e - — — ———— P——

i




MO2

0S-NOV-76 12:10 PAGE 26

MRCY1l 27(1008)

CK VERIFY MAINDEC-11-DDGTE-C
0S-NOV-7& 10:20

| QTS0 QUI
 DDGTEC.P1l

o O UL — LN DU T — D™
OO000+—(UUMMIT T UNODON
e 4ol ol o o ol ol >l e o o o o o = =4

OO0000000000000O000

83086 M IGlmB TS hoBr

doedrdrderd cArdrderderdrdrderderird—d

8883888 388388888

LI T

8338R532853855250

P20 PP B a3 b b (h s 0y r R0 7°

vdoedrderdeodordrdrdrdederdesdordodoededs (4
cdododedododeodo-doedodode e dvdo-doqe 4o 4
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MACY1l 27(1006) 0S-NOV-7& 12:10 PAGE 27

GT40 QUICK VERIFY MARINDEC-11-DDGTE-C

DOGTEC.P11 0S-NOV-76 10:20

:SETUP TO DISPLAY THE OCTAGONS

BESRRE

8

o

P-ep-cp P sp-opopopap op s
’—

25985508
INSFERER

[
£

Y
SRR

RELATV!BLKON
INTX+160

NTX+ &

NTX+
INTX!MINUSX+1600+7
NTX!MINUSX+16 8
NTX!M NUSX+;& O+MINSUY+7
NTX+MINSUY+
NTX+1600+MINSUY+?7
POINT

1430

710

RE%RIV!BLKOFF

NTX+ +17

In¥§t i X+3600+17
iINDSX 38

NTX!
INTX'HINUSX+3BDO+HXNSUY*17

NTX+MINSUY+1?7
ngx+3é08+nINSUY+17
1420

e60

?H?RTV' KON
x+;%§§

NTX+

INTX+37
INTX' ;NUSX+7SOO+3?

NTX!M NU§X+7 +MINSUY+37

INTX+MINSUY+37
£NTX+7600+HINSUY437

600
SHORTV! BLKOFF
NTX+1760

NTX+

i S

NTX! NUSX:;;500+HINSUY+7?
R e

835"

ThTx+137

;OCTOGON BY LENGTH OF 137
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Op

3

A

4

FUTER:

P ohob op s aprpopaPpaPp PP rPpaPpaP cPpapop s
4

SEne

R

¥ RRERPRRAR

i
P

3ES SRR PO ATRFHLER

o

%:g(
>

L Y e Y e e e e e e el N el Sl N B SN Sl Bl SR TN B ST SN Sy 2y SR RN Y SN R SN Y R =
i
a.gw’u

,
(!

r=q )

l

38 .
%ggwm

;
:

]

e
(L

S

004e44

004650
004eSe

Q0QC
OQSlg;
Q00137

o
“Yuue

i

§E§

RZRZRR gﬁ?ﬁzgg: BERERIR
S i a§§§§§§§§§

l

SE
B4

K VERIFY MAINDEC-11-DOGTE-C
0S-NOV-78 10:20

2S04
Stle
0S0S20
022043

03008
0330eS
036083

BC3

MRCYL1l 27(1006) 0S-NOV-7& 12:10 PARGE

(A4

o

0

INTX+137

137

INTX

137
Ig;X!HINUSX0137
%NTX!HINUSX+13?

NTX!MINUSX+137
MINUSX+137

LONGV ;OCTOGON BY LEMTH OF 177

173

I;;X!HINUSX*I??
NTX!MINUSX+177

INTX!MINUSX+177

MINUSX+177

INTX

MINUSX+177

INTX+l
MINUSX+177

TS&NT!LPON
MRXY=-100
ONOP

STRTSA! ITALD

CHRR
.ASCII1 "QRBCDEFGHIJKLMNOPQRSTUVMXYZ®

LASCIZ 3 ' 8803 ()#e -, /0123486789:4<=2> "3

.Egsﬂ
oN
STRTSA!ITAL!
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T40 QUICK VER
206

110
P11

IFY
0.3

MAINDEC-11-0DGTE-C

CO3

MRCYL1l 27(1006) 0S-NOV-7& 12:10 PRGE 29

Ted -NOV=7E 10:20
1306 Q04654 114000 POINT

1307 0046Se 000100 100

R w 2 HRXY-130 A

1310 - 042504 TRSCI1 " QABCDEF GHIJKLMNOPQRSTUVMXYZ®
13 72 Q435K pusis

1318 1 Beseee

1318 Q09714 084830

131S Q4717 MO 022043 ASCIZ @ 1888’ ()#+,-. /0123486789: 420 73
s RG BE

1318 5 G3I0E] :

1313 Q0uTeE 03407 338083

1320 004784 (037078

1321 LEXEN

1322 pouned §TATSA! ITALD

1 782 11400C BOIN

135 2047 Dooee 220

132 OON7Be 001177 MAXY-200

1328 Qou77) 100000 CHAR _

i g 140 14l 142 BYTE 140,141,142, 143, 144, 145, 146, 147
= 3 3 N

1330 10 I8l 182 .BYTE 150,151,182, 153, 154, 155, i56, 157
1331 Q0500 183 184 1SS

1332 005018 1% 157

133 BElE e e e BYTE 180,181,182, 183, 164, 165, 166, 167
EEs 8 B O

3% 00 v R S BYTE  170,171,172,173,174,175, 176,177
137 oS 1 i I

e 7% 17

153 oosoze 170060 5atta ALt

1341 005034 114000 POINT

i34 00503 Goces( 220

134 4 MAXY-230

134 1 CHAR &
1 (-t U SR U JBYTE 140,141,142, 143, 144, 145, 146, 147
134 005047 143 144 148

1397 00S0S2 i 147 3
i DB 18 sl i .BYTE 150,151,182, 153, 154, 155, 156, 157
3 pEe B iE

1] 160 1Bl  1e2 BYTE 180,181,182, 163, 164, 168, 166, 167
13 73 e e

1§ 1% 7l iz BYTE  170,171,172,173,174,175, 176,177
1 1 174 1%

136 005102  i7%e 177

1327 EVEN

138 poSIN | §TATeA1ITALD

: 1 14 %N

137 Boell 2

131 00S1l2 001077 MAXY~300
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' GTH0 QUICK VERIFY MAINDEC-11-DDGTE-C MACYL11 27(1008) 0S-NOV-7& 12:10 PAGE 30
| DDGTEC.P1I 0S-NOV-TE 10:20
e X 114 100000 CHAR
1 %u& 0 D00 001 .BYTE 1&,0,1,2,3,4,5,8,7,10,11,12,13,14,15,1¢
| 134 008121 _ Wik 004
] 1385 00S124 00s 008 007
136 005127 010 011 012
\ ias? uosiaa 013 014 01s
’ 1%3 ﬁxg 858 021 g22 .BYTE 20,21,22,23,24,25,28,27,30,31,32,33,34,35,38,37,17.0
| 1370 00Sisl 023 024 g2s
1371 D0S1ss g2t 027 030
igr mSiN? 031 o032 9133
S RE OB OB OB
| 1378 .EVEN
' 1:34:; QOS180 170080 STATSA!ITALL
. 1377 00S182 114000 POINT
. 1378 00S1&4 000220 220
1373 00Siee& 001087 MAX Y-
1380 00S1?0 100000 CHAR
| 1381 0D0Ei72 0l& 000 001 BYTE 18,0,1,2,3,4,5,6,7,10,11,12,13,14,15,18
' 1382 QOS17S 002 003 004
i3 Soesx 43 o Bif
138¢ 00S2i! 0lg 3
. 1287 Q0s212 020 021 022 .BYTE 20.21,22,23,24,25,26,27,30,31,32,33,34,35,28,37,17,0
1388 00s218S 023 024 0z3
1389 20 0ze ge? 0
1330 23 08! 032 033
1381 00S22¢ 034 03 03t
1232 D0S23! 037, 017 000
1333 - "f"?"
iggg D0S23% 170040 STRATSA!ITALD
13% :SETUP xrm:ﬁm LEVEL TEST
1337 00S23%& 114000 POl
1398 00sS240 0 0
133% (00S242 1000
1400 00S244 1l LONGV!INTZILINED
1401 0CS24e 0400 INTX+400
{433 Doeses 114%08 SoINT
1=C4
1808 [
1408 113400 LONGV! INTE
1407 g2 040400 INTX+400
14 000000 0
1% POINT
141 4
1411
18] 1 ONGV! INTS
141 NTX+
1414
1418 4000 OINT
1418 340
1417 0D0S30e 40 £40
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| GTM0 QUICK VERIFY MAINDEC-11-DDGTE-C

| DOGTEC.P1I 0S-NOV-T¢ 10:2C
i3 il e
' 1421 005315 114000
€22 000340
{ N 1
| L)
S e e
. i:es %313;
1a33 SGE3 MR
143] 008342 040400
1832 00S34%4 000000
1833 D0S346 4
182¢ 00S3s0
1835 00S3S2 000S00
1836 D0S3S4 112200
| 1837 §§§§§§ 04000
14
BE i
1440 D0S3ed
1941 00S38& 000440
1942 00S37C 112000
1843 008372 080400
1944 D0S374 000000
}ws
144
et 117000
iﬂHQ 005:00
{487 33538
1452 00S40& 0847803 020115 1?7

i
5

[ =
un
| =
[ 3

020061
Q40S 1M

ﬂgg

e
SEEE

EEEESEARHEH
s

A

P o2p P aPpaPrhah shapapaPpoPaPapapap sp apah op 2P

- 02711

$ b e B R
€3 O 000 o8 089
470 00Sse7  0OO

471 00 00

~ (010, 000 0 000
472 00sS40 000 000

—_——— -

EO3

MACY1l 27(1006) OS-NOV-78 12:10 PAGE 31

&ONGV! NT4
ONTX+4
POINT
39

NGV' NT3
I LAY
POBNT
40
LONGV!INT2
'éNTX¢900
POINT
340
SC0
LONGV! INTI
éNTx«%DO
QINT
340
40
LONGV! INTO
INTX+400
0

:SETUP THE MESSRGR BUFFERS
POINT!INTH
400

e

.RSCIT ~COM OUTPUT ~

BUFFLl: .ASCII /DECGRAPHIC-1! DISPLAY TERMINAL GT4C VRIW/
PCINT
400
320
CHAR
.ASCII /COM. INPUT ~/
BUFF2: .BYTE 0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
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! ™40 QUICK VERIFY MAINDEC-11-DDGTE-C  MACY1l 27(1006) 0S-NOV-76 12:10 PAGE 32
| DOGTEC.PI1  0S-NOV-7& 10:20

|18y 4 000 .BY'™¢ 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,3,0
R OBEE OB OB OB -
| 1478 0088s) 800 000 000
| 1477 DO0SSS3 000 3% 000
| 1478 00SSSg 000 008
1479 DOSSE] 000 000 000 ;
I B R sop
| Hﬂé &m -
1483 00SS72 00030 350
] 1484 00SS74 100000 CHAR
i;; | ﬁa ggig m_g .ASCI! /KRB. INPUT /
1487 00%el12 ouﬁ 000 000 BUFF3: .BYTE 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
1488 00SeiS 000 000 000
1489 00S820 800 000 000
1430 00Se23 000 000 000
1481 00Se3e 000 000 000
Rl B B OC
N}
L IN%8 gzx r .BYT™e 0,0,0,0,0,0,0,0,0,9,0,0,0,0,0,0,0,0,0,0
1488 3] A
149 (00SE44 0
1487 00Sg47 000 000 000
1498 00SES2 000 000 000
. 1488 000 800 000
iggtla 00S&&0 000 000
1502 00SEe2 114000

POINT
4

1S03 00Seed 000400 00
1504 400
1 00S6 6“ CHAR
1506 00S6 1817 0Oe0leM .ASCIZ /0CT s
1507 00Se77 000 o0C oCTR: .BYTE 0,0,0
113 14008 BoP
1811 0Q0S710 164000 DNOP
iSlg 00S?le 164000 gaOPDNOP
OP

P
s
FEN]
i
-
[N

-

1€l 00E7 DJMP
1E]€ 008 605“9% FILEDA: FILEDC
1817 664 FILEDB: POINT
€18 1 1000
= Es e )
}sal ggssﬂm 13 833{?2 85355?3 "RSCIZ /LIGHT-PEN HIT/
& B e i
1 0OS782 1734 FILEOC: DSTOP
1€ 00E784 1500% OIMP
i% 003012 FILEOD
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MRCY1l 27(1006) 0S-NOV-7& 12:10 PRGE 33

TEPRRERRRRRRRERERRRERERR RS RF IS RN RSB RIRERRSRIRESRISS
; EXCEPT FOR THE NEW ORGIN ADORESS AND SEVERAL "!180000%
: FOR_RDDRESS FUDGING THIS églﬂﬂ EXACT COPY OF THE CONTENTS

: OF THE -40 BOOTSTRAP VERSION #2
;I!QI!!Q!‘!*!!!I!ilii!!l!lllllli!illl!illlli{lliQi!l!!ill

.TITLE SCROLLING ROM BOOTSTRAP FOR THE GT4Q

: BOOTGT.Ti6 oCT 10, 1973

?SzYﬁlGHT 972f DIGITAL EQUIPMENT CORPORATION
MAYNARD, MRSSACHUSETTS

s . &0

; WRITTEN BY JACK BURNESS.

: MEMORY SERRCH FOR THE LORDER.

.ENRBL ABS,AMA RSSSHELE EIRECTIVES FOR A

THIS PROGRAM IS THE SECOND VERSION THE THE ROM BOOTSTRAP FOR
: THE GT40 DISPLAY TERMINAL. IT INCLUDES SCROLLING AND AN END OF

QLUTE _BINARRY OUTPUT
MBLE THIS PROGRAM.

“MACOLX™ TC RS

.SBTTL DEFINITION SECTION




| DOGTEC.P11

1582
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(aalialealeal tal oAl «aliad e al s al1 ol
Boapapap abchapmpepoe
DD “JM UYL WU

&

apahah o apthapahah) adpahrspoPbaboboPhotPpalbaphp P ohehoh b oPhah sh oshah ohopabp b b
f
| 2

BRBRERPER

o
Vo

[T
u‘dt"ﬂ‘

1834

SCROLLING ROM BOOTSTRAP FOR THE GTuQ
0S-NOv-78 10:20

HO3

RS-NOV-?& 12:10 PAGE 34

REGISTER DEFINITIONS

RO=%0
Rl=%]
R2=%2
R3=%3
R4=%4
RS=%S
SP=%b
PC=%7

GT4Y0 DEFINTIONS

CHAR=RO
POINTR=R
TASCNT=R
SCAN=R3

HOLD=R4
COUNTR=RS

LORDER DEFINITIONS

L.BYT=CHAR
L.ADR=POINTR
L.BC=TABCNT
L.CKSM=COUNTR
INDEX=SCAN

;DEFINE STANDRRD VALUES.

SONTA%N? T:E *NPUT CHARACTER.

OINTS_TO NEXT INSERFTION BYTE IN DISFLAY BUFFER
;CHARACTER COUNTER FOR THE “TAB™ FEATURE.
GENERRLLY CONTQINS A _POINT R HH CH

S USED WHEN_SCANNING MEMORY SOMETHING.

.nYPAES%LY = TEHPORQRY WHICH IS USED TO RETRIN

: TYPICALLY USED RS - CéUNTER

T L T

{ T RS

“HECKSUH ON THE I

: INDICATES HOW T0 RSSEHBLE THE 8 BIT CHARACTER.
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| SCROLLING ROM BOOTSTRAP FOR THE GTHO
0S-NOV-76 10:20
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OOGTEC.PLL

166000

175610
17Skle

788te

177580
177582

172000
172002

001000
007000

887015
00S01S
000175

16000C
173000

- MACYLl 27(1006)
DEFINITION SECTION

ORIGIN=166000

DL11IS=17S610
DL11IB=DL11IS+2

B-1183=8r 110845

KBDIS=177560
KBDIB=KBDIS+2

GT40PC=172000
GTH0SR=GT4OPC+2
BSTART=1000
BLIHIT-?DOU
MPEND=7776
CORSTR'H

JHPRDD'BLIHIT*lu.
NUMLIN=32.

CRLF=5015
RALTMOD=17S

DISJMP=16000C
DISTOP=173000

0S-NOV-76 12:10 PAGE 35

MRJOR SYSTEM DEFINITIONS

;ORIGIN OF THE BOOTSTRAF.

; INPUT STATUS REGISTER OF DL1!
: INPUT CHARACTER FROM DL1I

SUTRYT IARRE R TEE R by

;KEYBORRD INFPUT STATUS
;CURRENT CHARACTER FROM KEYBOARD.

;GTH0 PROGRAM COUNTER.
;GT40 STATUS REGISTER ADDRESS.

;START OF THE DISPLAY BUFFER

QPPROXIHHOE %N? OF THE DISPLAY BUFFER.

; LOCATION TIALIZATION STACK.

:LOCATION OF PDP-11 TRAP VECTOR

HHERE Tg? POINTER I? 10 FIRST CHAR ON_SCREEN
INES ON TEXT TC SHOW ON THE SCREEN

CRRR'RGE RETURN - LINE F
:THE “KEY" CHARACTER [I. E H.THODEI

;THE GT4O JMP_INSTRUCTICN
s THE GT40 STOP DISPLAY INSTRUCTION.

.SBTTL INITIALIZATION AND RESTART COCE
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SCROLLING ROM BOOTSTRAP FOR THE GTHO
0S-NOV-T8 10:20.

000007 1710
007776

175614
1ebtSe

000004
166042

178614
175&1M

MARCYL1l 27(1006)
INITIRLIZATION AND RESTART CCOE

: GT40 BOOTSTRAP CODE
.=000
: .=0RIGIN
: - COLD INITIALIZATION CODE
START: RESET
MOV #7,DL11IS
MOV $THPEND, SP
INC DL110S
ISR SCRN.OUTLIT!I&DOOO
.WORD O
MOV $CORSTR, SCAN
MOV sNOTHERE ! 160000, (SCAN)+
ENDCOR: CLR (SCAN) +
88 ENDCOR
NOTHER: TST -(SCAN)
MOV SCAN, SP
18: 1STB DkllOS
BPL 1
CLR DL110S

0S-NOV-76 12:10 PAGE 36

;DEFINE ORIGIN OF THE BOCTSTRAP.

?; ﬂf&&i DL-11 NP8¥ NOW.
EST ISH A GOOD TEMPORARY STACK
EE}NEEE FOR ?ORE SEARCH.

iFOR 2 CHﬂRﬂCTER TIMES
sSEND TWO ZERO'S

;GET RDORESS OF BRD CORE TRAP VECTOR.
sAND INSERT A POINTER TO US THERE.

;NOW CLEAR ALL OF MEMORY BEYQOND THE POINTER,
UNTIL WE RUN OUT MEMORY TRAF.

:WHEN WE TRAP OUT HERE.
‘WE BACK UP POINTERH§0 G0CD cgss
nors THAT IF EECTRRP T AGAIN, IT

m EI& Gt A GO “IU'R%

uusn WE GET ONE, n-m IS LAST Locmxon
g mmi mo HENCE OUR SP.
Sgcﬁ aaenx §p

CLERR BRERK BIT

RESTART INITIALIZATION CODE WHEN COMMUNICATICONS IS WORKING.
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| SCROLLING ROM BOOTSTRAP FOR THE GT40  MACY!! 27(1008) 0S-NOV-7& 12:10 PAGE 37
DDGTEC.F11  0S-NOV-78& 10:20 INITIALIZATION AND RESTART CODE
1743
o
i;ﬁs 006060 0S2706 007778 RESTRT: BIS $TMPEND, SP :FORCE THE SP TO LIMIT OF EXISTING CORE.
'y
1748
1749 008084 012703 008700 MOV CBLIMIT-NUHLIN-NUHLIN SCAN NOW WE WILL FILL THE KEY AREAS OF THE
%zgg 006070 012702 000040 MOV sNUML IN, TRBCNT DISPLRY BUFFER WITH INITIAL CR-LF'S.
'
1762 00e074 012723 00S01S SETLP1: MOV 8CRLF, (SCAN)+ : INSERT A CRLF NOW.
1783 006100 835302 DEC TABCNY *AND LOOP UNTIL DONE.
izgg 00e102 003374 BGT SETLPI : THUS DISPLAY CORE IS ALMOST CORRECT.
'
1788
1787 00e104 012703 16B432 MOV #SETUP! 160000, SCAN sNOW WE WILL INITALIZE CORE FOR THE
iggg :DISPLAY. PICK UP POINTER TO LIST.
1780 006110 012302 SETLP2: MOV (SCAN)+, TRBCNT :GET nunasn OF xrsns TO INSERT.
1761 00112 00I40S BEQ SETDUN +IF ZERO, oS
f;ES 00E114 012301 MOV (SCAN)+,POINTR tPICK UP' rxnsr CORE ADDRESS POINTER.
1764 00Blle 012321 SETLP3: MOV (SCAN)+, (POINTR) + :MOVE OVER A DATA ITEM NOW.
1788 ooslgo 008302 DEC TRBCNT ALL DONE?
1766 006122 00337% BGT SETLP3 :NOPE. MOVE OVER THE NEXT.
i;%g 008124 000771 BR SETLP2 :YES. GET NEXT MAJOR LIST TO INSERT.
17ES
i;;? 008126 012701 00&77% SETDUN: MOV $BLIMIT-2,POINTR :ESTABLISH THE BUFFEF POINTER NOW.
1
1235
1775
1778
1776
1777
17n;
177
1780
1781
1762 .SBTTL VTOS SIMULATOR




SCROLLING ROM BOOTSTRAP FOR THE GTu40

| DDGTEC.P11

1806
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(D U0 €O (D00 (0 (D (0D (0
P 2p a2 ap-aspspapap apap-s
OO NN £ W0

BRORRRNDRIERER

3

[N TN =
SRR

#

P Sl
8c'dn SEEEPNEES

R

gcez2le
goeele

0S-NOV-78 10:20

637 38617
000040

000007
000007

1772777

168350

000040
166350

000007

172002

012705 0COO40

MRCY1l 27(1006)
VTOS SIMULATOR

NXTCHR: gSR

CR: MOV

NORMAL: JSR
INC

TRB: MOV

gt
BNE

BR

vT: MOVB

BELL: gkﬂ

FF: MOV

LO3

0S-NOV-76 12:10 PAGE 38

VTO0S (SCROLLING) PORTION OF THE BOOTSTRAP

#-1,TABCNT

PC, INSERT! 160000
TRBCNT
NXTCHR

840, CHAR
PC, INSERT? 160000
Igé%cm

TR8

NXTCHR

(PC),COUNTR

FFLOOP

GTHOSR
NXTCHR

SNUMLIN, COUNTR

:GET A CHARACTER NOW.
+1S IT OUT OF RANGE?
:YEP, GET ANOTHER ONE.
:1S IT A PRINTING CHARACTER?
:YES, IT'S A NORMAL PRINTING CHARACTER.
MOVE IT OVER SO WE CAN PLAY WITH IT.
: S0 THAT BELL mﬂ_xé ZERD.
:IF CHARACTER IS LESS
:GREATER THEN CR, THEN IGNORE.
:IF GOOD, MAKE It WORD INDEX.
:AND GO Yo THE CORRECT ROUTINE.

: 7=BELL
;IQEBRCKSPQCE

’f ERB FEED [LF)
El§;V&2§ICﬂL TAB (VT]
:14=FORM FEED [FF]

: 15=CARRIAGE RETURN [CR]

;RESET TRB POSITION ON A CR, AND
;FALL THROUGH TO INSERT THE CHARACTER.

- INSERT THE CHARACTER IN THE BUFFER.
:UPDATE tAB POSITION NOW.
:AND GET NEXT CHARACTER.

:ON A TAB, INSERT BLANKS UNTIL THE
+NEXT CHARACTER PCSITION IS A MULTIPLE

:OF B.

;ARE WE DONE YET?
; NOPE.

: YES.

; THIS PUTS THE LOW BYTE OF THE
;BRANCH CODE IN COUNTR-SAVE A WORD

'RING BELL -URITE IN GT40SR
+AND L BRCK

;FORM FEED IS DONE BY INSERTING LF'S.
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SCROLLING ROM BOOTSTRAP FOR_THE GTYO MACY1l 27(1006) O0S-NOV-7¢ 12:10 PRGE 39

DOGTEC.P11  0S-NOV-78& 10:20 VT0S SIMULATOR
1839
{940 008282 oxa;og ?Eggés FFLOOP: no; %atgmn.mm ngxs E’I‘,EEEE“E““E“ A LINEFEED.
1335 8825?3 88;335 6§c cotmr%ua' Bons
1843 008374 003372 8GT FFLOOP :NOPE. KEEP SENDING THEM.
ig:g 00e27e6 00071S BR NXTCHR :YES. NOW RETURN. DO NOT FALL THRCUGH.
184E
1847 D0e300 DI12746 186132 LF: MOV #NXTCHR! 160000, - (SP) -RETURN TO NXTCHR AFTER PROCESSING
iqu :THE LF BY FAKING A JSR.
i% 00e304 013703 007012 LFSUB: MOV JMPADD, SCAN :GET POINTER TO FIRST CHAR ON SCREEN
1852 006310 122300 LFLOOP: CMPB cscarm CHAR :AND LOOK FOR A LINEFEED.
1853 (006312 00! BEQ g :GOT IT. SEARCH HAS ENDED.
1854 00314 020327 007000 CHP CAN, 8BLIMIT tARE WE AT END OF BUFFER?
1855 008320 103773 BLO LFLOdP ‘NOPE. KEEP ON LOOKING
1855 006322 012703 001000 Y $BSTART, SCAN :IF AT TOP, RESET TO BOTTOM OF BUFFER
ig 008326 000770 £s LFLOOP :AND KEEP ON LOOKING.
1859 00&330 00S203 LFOUND: INC SCAN GOT THE Lmz rsso TOP_SHOWING
1860 008332 mem; 000001 BIC 81, SCAN ans LINE BY CHANGING THE “DISIMP*
186] 00633 010337 007012 MOV SCAN, JMPADD :INSTRUCTION TO FIRST CHAR BEYOND LF.
1862 006342 004737 188350 ISR PC, INSERT! 160000 - INSERT THE LF IN THE BUFFER.
1863 00E34E 00s000 CLR cnhn i THEN INSERT ONE NULL CHARACTER BECAUSE
1864 :THE "DISIMP* ADDPESS MUST BE EVEN, AND
{ass mégocum?.wrsss WE uxu. NOT L : ueoucu
iéﬁ 270 mgeg? m? nuu. Tﬁ e&ks
1869
1870 D0B3S0 110021 INSERT: MOVE  CHAR, (POINTR)+ :STICK IN THE CHARACTER NOW.
13;% %gg 1 000001 gn 8! Pgmm : 1S NEXT POSITION Eg OR 0DD?
1 1021 NE INSRTX :0DD. NO PROBLEMS. SPACE IS ALLOCATED.
1873 006360 020127 007000 CMP POINTR, #BLIMIT svzn ARE WE AT THE END OF THE BUFFER?
1874 00E3&64 60341 BLO INSR h JUST MAKE ROOM FOR ANOTHER WORD.
ig75 uos:gg 15_} s nog Po’g%R ?sggoll 5. Sgc%xsmwngvs THE STUFF TO THE
18 %in 85«794 1664508 ?gn 8 xnsnfwsoooo "8 'rf Eour?rt TO SAVE SPACE.
ien oos:m 005023 cx.g (sgmr % ¥ksha up "‘E INSTRUCTIONS AT THE
R R W -
1 1 NSRTL: CMP (POINTR) + NTR)+ S THE “DIS Y 4 TO POINTR.
1883 BOE4ID DiohTl 1ees7 INSRTL: CHE o OANTE e SORAMTBOINTR) RO INSERT THE DIGIME INTRUCTION TO BUR HEADER
1824 00414 012741 160000 MOV sDISIMP -cpom'rm :AND IT'S nooasss (PUT THEM IN aacxmnosz
igg 00e420 00S041 CLR -(POINTR) : MAKE nmenaLE NEW CHARACTER SPOT.
igg 00&422 000207 INSRTX: RTS PC +FINALLY RETURN TO THE CALLER.
1889
1890
185
igga 00g424 012737 001000 172000 GTBUSE: MOV $BSTART, GTHOPC :ON A BUS ERROR, WE MERELY RESTART THE GTHO AT
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SCROLLING ROM BOOTSTRAP FOR THE GTHO MACYLl 27(1006) 0S-NOV-7& 12:10 PAGE 40

DOGTEC.PLI 0S-NOV-7& 10:20 ‘ VTOS SIMULATCR

;THE_RTI F R THIS ROUTIN

:1S THE FIRS aD 8¥ $HE TABLE
sBELOW-1T SRJES A WORD!

58T RERR

SRREER

g

INITIALIZATION TRBLE FOR THE SCROLLER

2

[ S S Y Sl S Sl SR Sl S SR Sl Sl Sl Sl Bl Sl ol ol ol ol ol sl ol ol o d Pop o

310 P eeeseememmee. =--

911

i

9i4 0O0&432 000002 SETUP: .WORD 2 +INITIALIZE 2 WORDS.--ALSO RTI FROM ABOVE

315 00e434 000230 JWORD 330 smmmc m LOCATION 330

919 006436 166424 .WORD GTBUSE'160000 RST WORD IS POINTER TO BUS ERROR ROUT
gia 006 000200 JWORD 200 : SECOND aono IS NEW STATUS WORD ON INTERUPT.

913 DOB442 . 7 mm 1 OF T FER T

- 006444 oosm?% Egg BLIMIT-2 mxs % %E E rgr'f@nﬁmé‘{#m?m

% %:% ?E% 166474 :ﬂg% S1sIP, HERDER!160000 " iFOLLOWED BY A 2 Sib 10, QUR HEADER BLOC
i% %:En 1% &% Iuo% 8}31119 an.mn-mm—nmim +AND A DI s.mp ro THE FIRST CHAR ON SCREE
1359 DOE4EY 000001 JMORD 1 " JFINALLY START THE GT4O GOING AT

1 00E46E 172000 "WORD  GTHOPC : THE posmon m&nucnon IN THE

i?ﬁ 00E470 16E474 "WORD  HERDER! 160000

iq 00472 000000 JMORD O :END OF mxr CODE

ig% ; HERDER BLOCK FOR THE SCROLLER

1 474 . ADER: . 334 INKING

133} %gg m » . 19; sme'fr«mc BOX-R ;

1337 Oocoe 1731340 *HoRD zé?ls‘é ggonéosmndgﬁ GISTER

1 o4 68 001352 Z'ﬁgg §g ' bgr

13% %gm 1 % . WO

{3::0 00eS12 160000 007010 . WORD oxs:m IMPRDD-2 mo ro me cmmc IMP INST.

m& LSBTTL COMMUNICATIONS AND MISC. SUPPORT ROUTINES
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e
" 12:10 PAGE
TME GTO  MACY1L 27(1006) D0S-NOV-7%

| 0 |0™ 30078 ng: :

Ssqvb.o“‘

T ROUTINES
2 COMMUNICAT e K. aFron
-’E *:-N e ' ;: -
| :}i':\l ~ 00 X RFUT:NES
T COMMUNICATIONS HANDLING ROUTINES
1 Pty oo 1o ol
ieug
Jig;: 1 HANDLER
=2 | THE -1 HOLES
1953 :
18 5 IHOSY DID-NOT SEND ngg;gg"ﬁmé&as 1.
% 0 SETOL: gg{a E‘E%Eé - H"8§T gém us A C*T"‘!}E _mnp-emm IONS.
1% ooesi 1ge737 17861 move  DLLITE, ook :&Eﬂ%‘m‘gsw«;@ ek N
S BN it 0 SRS S e
1Z: ke ooaaes 1. 7578 KBDIS N THE CHARACTER 1O T
B GETILL TOL i MOVE N FOR INPLT.
2 e e i %7 KB015.0L1108 1AND CHECK AGA
%% 006552 | A 1TTSE2  1TSELS BF CSQDL
136E SSs 1373 ‘r?s
1571
i3 THE “GET CHARACTER™ ROLTINE
1675 . THE "GET CHARACTER
1372 : NOK.
135 GET_A CHARACTER FROM THE HOST NO
578 1oL 160000 38717 BN “AL THOOE
1978 i GETCHR: JSR PC,GETOL 'NO. EXIT NOM.
i%c Mees Cooos OBBINE BNE cmfn - i YES; 05T SNOTHER ONE NOW.
igg: 20es 7%; éSS?iﬁ SEE LonDtR'R gg IIGNORE THE ALTMODE AND JUS o
5% 00608 %351 122 S CETesd ok g ASTLAY Y INSERTING A cRiRny
118
2 SR W ;
138
1934 : CHARACTER™ ROUTINE
1995 "GET A SIX BIT
15% ; THE "GE
9%

—
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SCROLLING ROM BOOTSTRAP
DOGTEC.P1L “NOV-78
1999
2000
2001
% 008630 Q04737
£ 2ReE3 17
2006 00BE42 020027
? D0BE4E 003114
009 006650 000207
.
i
o
3014
P
g g Lo
2018 0OEebe 000203
2018
5
2022
2023
2024
202
2026
2027
2028
2028
2030
2031
203
2033
20N
3%
03%
2037
2038
2029
ENE 737
2 oose:m% 10046

Rees BRiE
o7t BRRTE

006704 000432

00e706 012703

FOR THE QTWC
10:20

186564

00C137

L BN
>
o

166630

leee7¢

000002

MRCYLLl 27¢(
COMMUNICATION

GETSIX:

GETEXT:

OUTLIT:

S8 B0 20 2 B8 ae &

GETE:

GETETE:

GETEN:,

O e
B 40D

(¢0]
(3]
-4

RTS

HOYE

RTS

JSR
MOV
1ST
JMP

5

MoV

{5’

CO4

T it _

g oo r o L B e
C.ead NgPE 55?“' ¢

CHAR, 8137 :17'S BIG Enoucn IS IT T00 BIG?
L.8RD :YEP. ABUR

Pe -RETURN TO THE CALLER.

Tg&S ouwur ruo CHARARCTERS VIR A

*TWO cmrens

(SCAN) +,

(gcmw.gtu :DOUSLE BUFFERED

SCAN +RETURN

THE “GET AN EIGHT BIT CHARACTER™ ROUTINE

THIS ROUTINE DIFFERS FROM THE PREVIOUS ROUTINES
IN THAT IT NILL TAKE SIX BIT CHARACTERS AND ASSEFELE
HEM FOR THE L NOTE THAT FROM THIS POINT

ON WE HILL suncu TO THE LORDER DEFINITIONS OF THE
§G§ ; THE CHARACTER IS RETURNED ;n
n &, av RATHER THAN CHAR (THOUGH THEY ARE
PHYSICALLY THE SAME).
PC,GETSIX! 160000 :GET A SIXBIT CHARACTER.
L.BYT -(sm :SAVE IT ON THE smcx
cl"gg : UPDATE 1 X 10 sc M m. ARE #2)
B-2! 1£0000( INDEX) DISPA cn TO THE INDEX.
81 X=2: ASSEMBLE FIRST cmn
182 }"’Ex_q nsszns\.f sé :
GETE3 : INCEX=6: ASSEMBLE mmo mo Lnsr CHAR

: INDEX=8: RESET INDEX TO O [2] AND RETRY.

82, INDEX ' n-s FOURTH INDEX IS THE SAME RS THE FIRST
: INDEX. JUST RESET IT AND FALL THROUGH.
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| s:aog.m RO™ Sg:'s'rm FOR THE GT40  MACYIl 27(1006) 0S-NOV-76 12:10 PAGE 42
| ET

e NOv-78 10:20 COMMUNICATIONS AND MISC. ‘SUPPORT ROUTINES
2088
;12 004737 168630 GETB!: %33 PC uETSIX'IEOOOO GER;E“”{“;‘E &wggnc;sn m;g &
f 0l X ] T T cg .
5%3 Zi8 3A29 RSL Lgv b0 THED MAY LEFT MOST BITE OF
2059 [Q0er22 0062300 asL L.BYT n-c 8 BIT CHARACTER. NOW MERGE IN
2060 00724 108300 ASLE  L.BYT :THE LEFT TWO BITS OF THE
5% &% 1&‘% ROL (SP) r?u SIX an mmcren uxm THE SIX
730 1 ASL L.BYT ROM THE CHARACTER ON T
aa%a 00e732 106116 38‘;9 §55§’+ P :STACK, ﬁST %hmﬁﬂil; xs mu nsssn&so
; / e L.
2 B4 wer W o & o R
2087
. GETB2: ASL L.BYT :THE SE A
s ko B e DB IE ST BT F i EREIE0s Tarmac s
2070 00E”w4 | ASLE  L.BYT FOUR nsome BITS OF THE PRESENT
2071 g% 1061 ROLE  HOLD a axr HARACTE
55 18304 fo8  ROLD. HE WG CRRATE THE N0 Q1T
2074 %;25 106300 ASLE  L.BYT : MORE couvxsu? WE WILL MOVE OVER THE
207 00e7Se 10E10S ROLE D :ANSWER AT THE END.
g;; D0&780 %:m ASLE  L.BYT :ONE MORE TO GO
00e7e2 106109 ROLB :DONE.
2078 00e7e4 (Q10<00 MOV HOLD,L.BYT :BRING OVER THE VALLE.
2079 006 012804 MOV (spu HOLD % MEMBER THE LAST CHARACTER WE RECEIVED.
gcugtls o0& 000207 RTS :AND RETURN TO THE CALLER.
Fal-H
5893... 772 100 GETS3: ROL L.BYT 'Ff NAL CHARACTER IS v J ST A
774 106100 ROLB  L.BYT :SIMPLE MERGER OF L 1T OF
208c 006778 0Oed0M ROR HOLD :PREVIOUS VALUE WITH nxcm SIX BITS
% 505000 Sooga hbggf :0F LAST (4TH) CHARACTER RECEIVED.
2Cee 106000 RORE  L.BYT :AND WE ARE DONE.
2089 00700 00S72¢ TST (SP)+ SFINALLY THROW AWAY STACK.
2333? 007010 000207 RT pC :AND RETURN TO THE CALLER.
2082
2083
205
20ss
Z0%E
2087
z0%s
2053

arromn
P abapapa
o8

)
(B

.SBTTL THE LORDER
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| SCROLLING ROM BOOTSTRAP FOR THE GTYO  MACYLL 27(1008) O0S-NOV-7& 12:10 PAGE 44

| DDGTEC.P11  DS-NOV-7% 10:20 THE LORDER
108
ias
513? : THE LORDER
2108 : eee sccee-
2108
5113
5t
§5?§ 007012 012737 173000 007010 LOADER: MOV $0ISTOP, JMPRDD-2 :STOP THE GT4O BY INSERTING A "DISTOF™ IN THE LI
gi% 007020 (00S003 CLR INDEX RESET THE 8 BIT ASSEMBLER TO THE FIRST CHAR
el
117
11 022 L.LD2: CLR L.CKSM :CLERR THE CHECKSUM
gng % %39%'9 187114 ISR PC L.PTR! 160000 :GET A BYTE NOW.
el20 007030 105300 DECB  L.BYT 18 11 ONE_(HEADER)?
5% 007032 001372 BNE L.LD2 :NO. WAIT FOR THE ONE.
gig 007034 004737 187114 ISR PC,L.PTR! 160000 :YES. SKIP OVER THE NEXT CHARACTER NOKW.
2125 007040 004737 187128 ISR PC,L.GWRD' 160000 :ASSEMBLE A WORD NOW.
fe EEe B e ROUE 04 TS E B
Sig % % CMP 82 L.BC :ANY DATA AT ALL?
2126 007056 001433 BEQ ?3 :NO. MUST as END
130 007060 004737 1e712% JSR e L. cuao-moooo ASSEMBLE A DATA WORD NOW.
13 007084 DIo0C! MoV L.BYT, :AND THIS MUST BE THE FIRST ADORESS.
133
gzaw 007086 004737 167114 L.LD3: JSR pc L.PTR! 160000 cer n avrs OF DATA NOW.
ias mmm ugsa% %a %E‘én YEP un R IS MINUS. CHECK CHECKSUM
§%§ 00707 001781 BEG L LDZ gun cSoo GET NEXT COMMAND. )
2138
ai:o omiao m%:;‘g 155:;35 L.BRD: JseTE scnn oun.n-xsoooo Bngo LORD INFORM HOST
gi:é g;zg D00E4E ag gﬁssm? zuo R&rm?enc DISPLAY.
2144
2148 007110 11002 L.LD4: MOVB  L.BYT,(L.ROR)+ NSERT avr INTO MEMORY.
gm 257112 booree BF C 003 PAND GET THE NEXT BYTE.
s
1 114 168664 L.PTR: ISR PC,GETS! 160000 SEMBLE AN e an CHARACTER NOW.
51?? %150 %08% ngo L.éﬁ.L.éKg :UPDATE ¢ 1-2 E"&
2182 007122 oosaca DEC L.BC :DECREMENT THE cmancfsn COUNTER.
g;ga 007124 RTS pe :AND RETURN TO THE CALLER NOW.
217 007126 0OM737 167114 L.GWRD: JSR PC,L.PTR! 160000 ASSEMBLE A WORD. FIRST GET A CHARACTER
21Se 007132 &1}4 MOV L.BYT, -(SP) ;% §a vE IT,
£1ZS 007134 c% 167114 ISR PC.L.ATRY 160000 MEN GET ANOTHER ONE.
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| SCROLLING ROM BOOTSTRARP FOR THE GT40
. DDGTEC.Pl! 0S-NOV-78 10:20

007140 000300
007142
007144

)

167126
167114

007146 004737

e

0071e9
0071ee

007184 168282
007170 178 07

0071 716 000001
0C7!1

007200
007202

oo oo o oo oo oo roro oo rororofo oo fofoforo o
e e e e e o e e R e T s e e S S e e Sy

SRREOREERNRRZON 88 ot Ll BB HE R TGOS

HE

L.JYP:

L.HALT:
L.JMPL:

SkHB
BIS
RTS

JSR
MOV

JSR
1STB
BNE
JSR
.BYTE

BIT
BEG

HALT
JMP

.SBTTL

FO4

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

PC,L.GWRD! 160000
L.BYT. -(SP)
PC,L.PTRY 160000
L.CKSM

L.BAD

SCAN, OUTLIT! 160000
ALTMID, 'G

8l,(5P)
L. 3P

di(SP)+

THE SELF TEST

MACY1l 27(1006) 0OS-NOV-7¢ 12:10 PAGE 4S
THE LORDER

THEN REASSEMBLE THE MESS.
THE FERRSOME POWER OF THE 11.
RETURN TO THE CALLER.

:AND
sWITH
AND

:ALL DONE WITH THE LORD. ASSEMELE
: THE STARTING SS NOW,
1AND DON'T FOR 0 CHECKSUM IT.
;A BAD CHECKSUM. ALL IS EVIL.

: GOOD CHKSUM, INFORM HOST
«WITH ALtMOD G

;00 WE WANT TO START EXECUTION?
:YES. AKAY WE GO.

:IF NOT, HALT.
:IF GO, THEN GO ALRERDY. WHEEEE!




SCROLLING ROM BOCTSTRAP FOR THE GTHO

DOGTEC.P11
2198

géze
2
2221

v
RPN

®9

IR,
OO I LW

A

AR

0S-NOV-78 10:20

GO4

MRCY1]l 27(1006) 0S-NOV-7& 12:10 PAGE 46
THE SELF TEST

: THIS IS GT40 QUICK TEST
}VES ?*%K VoédﬂL TEEST
MACHINE
HITHO RERDING IN DIAG.
CHAR=100000
SHORTV=104000
ONGV=110 88
QINT=114
GRAPHX=12
GRAPHY=124000
RELATV=130000

INTD=2000
INT1=2200
INT2=2400
INT3=2600
INTS=3000
INTS=3200
INTE=3400
INT?7=3600

LPOFF=100
LPON=140
BLKOFF=20
BLKON=30

LINEO=4
LINE]1=S
LINE2=6
LINE3=7

;BRIGHTEST

. DJMP=]
- §uop=1%3§88
- STRTSR=170000

DSTOP=173400 :STOP INTERRUPT
LPLITE=30C

LPDARK=200

ITALO=40 ITRLICS OFF
ITAL 1=60 ON
SYNON=4 SYNC ON

STATEB=174000

INFRe400 TNTENSIFY BT

MAXX=1 EE&* ECTOR

MAXY=1377 BIGGEST Y V CTOR
H%NUSX=20000 THE MINUS BIT

MINUSY=MINUSX

MARXSX=17600 BIGGEST X IN SHORTVEC
MAXSY=77 Y IN

MINSUY=100 HINUS BIT FOR Y IN SHORTVEC




| SCROLLING ROM BOOTSTRAP FOR THE GTHO
. DOGTEC.P1L

e — — ——— . — T . . e R

gesH

887
7
007214
007216
007220
007222

007224
007226

Be7es
007234
007236
007240
007242
007244

p07ess

0072s2
007254

007336
007340
007342
007344

0S-NOV-78 10:20
818?3; 167214 172000

13

&

Wi

HQC\ 11
HE SEL

FILEQ:

27(1
F TEST

-

SOINT!BLKOFF
MAXY

LONGV! INTO!LINEC
INTX!MAXX

0
&ONGV!INTE!LINEI
NTX

MINUSX!MAXY
LONGV! INTY!LINE2
6NTX!HINUSX!HRXX

LONGV! INTE!LINE3
INTX

MAXY

POINT
400

S00

SHERTV'INTI
ORTV!INT3
77877

SHORTV! INTS

SHORTV! INT7

§777?

POINT

1400

s00

RELATV! INT4!BLKON

S7677

77677

77777

§7777

POINT

400

100
STATSB! INCR+20
POINT

1000
200

GRAPHX
1010
1020
1030

MOV sFILEQ! 160000, GT40PC
WRIT

HO4

00&) 0OS-NOV-7¢ 12:10 PAGE 47

(§START THE GT4C

; POINT--INVISIBLE

;ORAW TOP LINE

:ORAW LINE TO RIGHT

;DORAW BOTTOM LINE

;ORAM LINE TO LEFT

e XY
s #X=Y
1 =X=Y
s =X+Y

: TRY GRAPH MODES




5~ROLLINM ROM BOOTSTRAP FOR THE GT4C
DOGTEC. 0S-NOV-78 10:20

Pll

00734
0073¢0
Q07382
3%
007260
007362
007364

007372

007374
007378

QC1CN0
0010s0

104

MACY1] 27(1006) 0S-NOV-7& 12:10 PRGE 48
THE SELF TEST

1C4C
1080

POINT

1868

D
FILEQ! 160000
.SBTTL PAPER TRPE BOCT




—— e G—. e —

SCROLLING ROM BOOTSTRAP
DOGTEC.P1!

0S-NOV-76

177550
177560

012701

FOR THE GTuO

10:20

160000
CCQ00H
167500

000024

000024

00000z
000375

MARCY1l 27(1006)
PAPER TAPE BCOT

JO04

0S-NOV-7& 12:10 PAGE 49

; PAPER TAPE BOOT

;HIGH SPEED READER ADORESS
:LOW SPEED READER ADDRESS

;SET MEMORY CHECK LIHITS

: TRAP nooness
ootgag-lsoooo na 23 ‘ro o%'vrcgc ADDRESSES

fnnp ADDRESS
EE ssr UP nr SPECIQL nooﬂsss

K AVARILABILITY VICE
K ?sgscsooséssﬂ%’ RS,
PE IAL ADDRESS USED RS HRSK LATER
0 HEH CHK READER STRTUS ACDDRESS

S MO
SET RI-X?7S HQSK IN SP=24

359 £ QU AOBRESS IN POINTER
L

s THEN PICK IT UP AND STORE IT

g¥"P P05UH5 OFFSET?

NOT YET

iC
C
5
:D
I

;cgstgftugg"gs BRANCH

! DEVICE ADDRESSES FOLLOM - DO NOT CHANGE THE ORDER

4SR=177550
LSR=177880
l . -ORIGIN‘ 1“0‘0
TBOOT: MOV cxsoooo Rl
MOV
MOV
MOV
MOV a24 SP
DEV1: MOV ~R31 RY
ST
BMI oevsR
MOV 2
MOV aaﬁ SP
MOV R4, -(Rl)
Ry A1
LOOP: ngv a&l Ré
%N(r:a am
g 9
MOVE  2(RY),aR2
M e
BNE LodP
INGB  (R2)+
IMP -(R2)
6EV: LSR
HSR

.SBTTL CASSETTE BOOT

;LOW SPEED RERDER
iHIGH SPEED READER

R




SCROLLING ROM BOOTSTRAP FOR THE GT40

DOGTEC. 0S-NOv-

Pll

007500
QO7S04
007506
007510

gg 14
007se2
007524
007258
007342
007550
007s%e

007554
007556
007560

007570

0B7e7e

78 10:20

KO4

%é# E?(IOOBJ 0S-NOV-786 12:10 PAGE SO
CASSETT

! CASSETTE BOOT

?ncc =177500
.=ORIGIN+1500
$a800T: MOV $TACS,
CLR (RO)
RES: MOV PC.Rl
ADD aTAaLs-
MOV R2
MOVE (n1)l,R3
(0OP1: MOVE  (R1)+,(RD)
BMI gowe
LOOP2: B8ITB (RO)
BEG Lobp
égca 5
) LOOP1
MO E(nox (R2)
CMP
BEQ Lobpa
STOP: HALT
BR RES
BONE:  TST (RO)
BMI gTop
CLR ¢
taBLE: .WORD 17840
JWORD 2415
.MORD 112024
JMORD 0,0
. WO Tbgoorsxsoooo
- WO 34

.SBTTL MRI11-DB BOOT

;TR-11 CONTROL AND STARTUS REGISTER

SELECT UNIT s
USE FOR PIC
| HOLDS ADDR. OF COHHﬂND TABLE
HEHORY PTR. AND DATA FLAG
s TEST BITS

COHHQND FROM TRBLE TO TACS

0
rssr nsnov nuS ? RQE atrguxn TACS
:LOOP *TIL SOMETHING C
n VANCE MEMORY PO N’ER

nxnus r v nex COMMAND

MORY
PERST BYTE RERD HOULD BE '240°
K., GO READ ANOTHER BYTE

Hﬂg RROR
'RESTART BN CONTINUE

: CHECK FOR ERROR
:HALT ON ERROR
iz "IMP 380’

: .BYTE 240:
: .BYTE 37:
;.BYTE 1S: SFB+GO
;.BYTE 5: RERD+GO

i BVTE 254; READsILBS+E.0.TABLE

s THESE ARE FILLER WORDS

READY+T-REQ.
ILBS+READY+GO

;POWER UP VECTOR AND PRIORITY




SCROLLING ROM BOOTSTRAP FOR THE GTWO
0S-NOV-78 10:20

DOGTEC.PLI

2??????????????%?
O~ un J:wmo-DSB 8

?

T.%

)

007650
007eSe

007854
007656
00760

007670
007572

771

007714
007716

LO4

MRCY1l 27(10086) 0S-NOV-78
MR11-DB BOOT

12:10 PAGE S!

;MR11-DB BULK STORAGE PROGRAM LORDER LISTING

.=0RIGIN+1600

RF11:

RK11l:

TCl1:

TM11:

RP11:

TAPES:

AGAIN:

RFVEC:

MOV PC,R2
BR OTHER
é”?HBE

MOV PC,R2
BR OTHER
érrqos

MOV PC,R2
BR TAPES
é77344

4003
100000
24000

MOV PC,R2
BR TAPES

MOV PC,R2
BR OTHER
176716

RESET

+,R1

-
u
—
NIV NN NN
40O 1 0000
et P S e et e e
+ - ++
1
—~
—

m

o
O e
wﬁu

0\

RF11?160000
340

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

;MOVING HERD DISK (CARTRIDGE)

;RDDREES OF WORD COUNT

ERROR MASK

;ADDRESS OF BYTE COUNT
:LAST COMM

;FIRST COMMAND

:DONE MASK

:ERROR MASK

;MOVING HERD DISK (PACK)

;GET_THE ADDRESS OF THE BRANCH
:RO_TO POINT AT LAST COMMAND
;GET THE_WORD COUNT RDDRESS
:SET_UP FOR ADVANCE 1 RECORD
sMOVE RO TO FIRST COMMAND
:COMMAND WORD TQ COMMAND REG.
LOOK FOR DONE INDICRTORS

"é EET TRY AGA
RST connnno CHECK FOR ERROR

LOOK FOR SET ERROR BITS

:NO ERRORS - TRY THE RERD

:RERUN FOR ERRORS

;RF11 POWER UP VECTOR




S~ROLLING ROM

007720

78

OTSTRAP FOR_THE GT4O

CS-NOV-78& 10:2C
010702

279ah

00000s
Bheses
RSP 177000

7%% 100200

MRCY1l 27(1006)

MR11-0B BOO

RCi1:

» -

OTHER:

RKVEC:
RCVEC:
RPVEC:
TCVEC:

MOv PC,R2

BR OTHER
177450

RESET

1ey 550

MOV (0)+,Rl
MOV #-1000, (1)
MOV (0),-(l)
BIT c1obeuo (1)
BEQ .

BM] AGAIN

CLR PC

0

RK11!160000

340

RC11'160000
40

3
Rﬁél!lbOOOﬂ
?C11!150000
340

0S-NOV-78%

12:10 PAGE 52

;FIXKED HERD DISK (E4¢W)

:ADRS OF WORD COUNT (COMMAND+2)
: COMMAND uong ) 15 THE RESET

:RO_TO POINT AT WORD COUNT RDRS
sPOINT TO ADDRESS
HOR COggT RODRESS TO Rl

COHHRND COHHRND REGISTER
s CHECK FOR ERROR OR DONE

: IF NEITHER, KEEP LOOKING
:ERROR, TRY'AGAIN

sFILLER

;RK POWER UP VECTOR
;RC POKER UP VECTOR
";RP POKER UP VECTOR
;TC11 POKER UP VECTOR

.SBTTL ROM VERSION 1 VALUES




SCROLLING ROM BOOTSTRAP FOR THE GT4O

DOGTEC.PL1
g48s

TrrEEeY
BURRLDI0E

it
SN

mmgm
BBIRALZDR

httith

AT
P N ]l o
OO EWhe—-0O

Ao
‘\l? LW

gsect
£5e9

0S-NOV-76 10:20

NO4

MACY1l 27(1006) O0S-NOV-76 12:10 PRGE S3
ROM VERSION | VALUES

.DSRBL AMA

;DATR PATTERN STORED IN THE GT4O BOOTSTRAP VERSION 1

;BOOTVT.

¥xeexxeeesrs THIS IS A IMAGE LISTING OF THE GTH0 «VT40> BOOTSTRAF ##2ss22+

THE DATA IS A MIRROR IMAGE OF THAT IN THE BOOTSTRAP ROMS
ONLY THE ADDRESS FIELD IS CHANGED

s09 Sses7e <SPECIAL>

VT-40 BOOTSTRAP LORDER, VERSION SO9, RELEASE RO1, S/2/72

COPYRIGHT 1972, DIGITAL EQUIPMENT CORPORATION.
146 MAIN STREE!
MAYNARD, MASSACHUSSETTS

: 01754

WRITTEN BY JACK BURNESS, SENIOR SYSTEMS ARCHITECT!

THIS ROUTINE IS INTENDED TO BE LOADED IN THE ROM PCRTION OF THE VT-40.

REGISTER DEFINITIONS:

RO=%0
Rl=%1
R2=%2
R3=%3
R4=%M
RS=%5
RE=%b
R7=%7

SP=Rb
PC=R7

RET1=RO ;RETURN OF VALUE REGISTER.
INP1=R] ; ARGUMENT FOR CQLLED FUNCTION
INP2=R2 :SECOND ARGUMENT

WORK1=R3 sFIRST WORK REGISTER.

WORK2=R4 :SECOND WORKING REGISTER.
SCR1=RS SCRRTCH REGISTER.

LCKSM=WORK1 QVERLRPPING DEFINITIONS FOR LORDER PORTION.
LBYT=RET!

LBC=SCR

LADR=INP1




| SCROLLING ROM BOOTSTRAP FOR THE GTuO
| DOGTEC.P %

o — e ———

A‘

i
din ¢

5“1

AL

1]

£

(RO

nae

R

st

i

i

O0S-NOv-7% 10:20

MRCYLS
&0

C
oM

STARTA: MOV

BOS

12:10 PAGE S«

-~

1] 27(1008) 0S-NOV-7%
vEssl "

L VAL
COREND=35000
ROMORG=166000

STARTX=0
STARTY=1260

.=16000
.=ROMORG

v B ClscRn

RESET

o

s201,P1008

SPHRFRL*E SCR!

;FIRST LOCATION OF NON-CORE.
WHERE THE ROM PROGRAM SHOULD 60.

HHERE 10 START BlaprAIng ThE 4 osiTIoN

40 PROGRAM COUNTER.
S TTY INPﬁT STATUS
pop-xo ourpgr TR’US

POP-10 INPUT STATLS.

+ 31111

: POP- IBP¥NPE¥F’HRRRCTER
:POP-1C OUTPUT BUFFER.

:CHARACTER TC BE SENT TO THE P0P-10
: INPUT CHARACTER FROM 10 PLUS ONE SAVE CHARACTER
-FIRST LOCATION OF STACK.

: THE VT-40 DISPLAY JUMP INSTRUCTION.

;POWER FAIL RESTART LOCATION.

:SET THE ORIGIN NOw!!!!

EECSRU?TP86¥TER T0 P F STATUS.
THE RES?ﬂgg LOCRTION

;RESET THE BUS.

HNTIACTEE T Thell

INITIRLIZE POP-1C OQUTPUT.

—— - ——




4
ﬁ

s

2

AAREAR S

- - — A ———— e e . il

2
D U L - O)

ARERERREAR

&

S

COS

LING ROM B00TSTRAP FOR_ 'ri TM0  MACY1]l 27(1006) 0S-NOV-7& 12:10 PAGE SE
P11 DS-NOV-7% 10:2 ROM VERSION | VALUES
nss RSTRT: MOV 8STKSRT,SP
s g o % L S
01 12702 160000 MOV $JMPDIS, INP2 :PLACE A 9 ISPLAY JUMP INSTRUCTION IN A RESISTES.
01804 (010221 285 xma éldh?gﬁﬁ P :MOVE IT T0 LOCFnTIOgS szmsa &
/ ! l + )
21B8EC BlEShl 48R noy AovisoRe [SET UP LERE LEURTLL STORE -HARMCTERS.
E;sosa: s 004 000022 5%2 PC oocrm ’;ﬁgﬁiz;o g zznc gy
016066 00S06? 003706 CLR  VT40PC 'CLERR THE DISPLAY PROGRAM COUNTER ANC START.
016072 % 000210 MAJOR: JSR PC,GTCHR :GT A CHARACTER NOW.
01837¢ NOE
HHE R 2
016104 g?gﬁg 1686072 MOV SMAJOR+150000, - (SP) : INSERT IN DISPLAY BUFFER NOW.
1 CHAR: MOV LADR, SCR1 NT R POSITION NOW.
ngﬁg &S@g o CMP (29“1» (SCR1)+ M&“"Sm?“‘r‘s 3 5
016114 0OSD2S CLR (SCR1)+ ﬁ‘“ rur%ns &nv
s a R el S Ao g8 all v s cove
01 1gﬁe ﬂlx an (LADR) ngu mc; ? u?:oxsmv JUMP BY THE C T
gxgz 1 gIs nkn. (LADR)+ 'S HIS WAY TO WASTE 2 CYCLES.
0iel2e 0102!1 MOV INPZ. (LADR) :70 AVOID TIM nc PROBLEMS WITH THE vT40.
01130 000207 RTS eC 'AND FINALLY RETURN.
7 T PC,GTSIX 6T SIX
BieidE BPnoar oo oTe: I RETEe Ve THE  CRARSCTER NOW.
016140 000401 =z GTPS4 avpnss THE 8'ER
gzswa GTBY: CLR mpa ‘RESET mf' mcxc Rscxsren NOW.
16144 7 GTPRY: TST (1 SH : INCREMEN
Olelye 06E207 186250 DO GT8TE+150000( INP2) . PC upomc PC NOW.
016182 GTEP=.
161 7 GT8l: JSR PC.GTSIX :GT A CHARACTER NOW.
2ieisE Bloog oo Bl: &V REtT RoRke t2AVE FOR A SECOND.
0110 00e200 ASL RET]




e —— O A el

: DOS

SCROLLING ROM BOOTSTRAP FOR THE GT4O  MACYIl 27(1008) 0S-NOV-7& 12:10 PAGE St
| DOGTEC.P11  DS-NOv-7& 10:20 ROM VERSION | VALUES
' 18182 11 «SHIFT T0 LEFT OF BYTE
, E{‘g stm % ASLE 11
zess nisiss iosus ROLB gsgl :PACK THEM IN,
| % 81212 &??E 331. agp :A GOOD 8 BIT THING.
. 018i74 012800 MOV (SP)+,RET] :POF AND RETURN NOW.
. aagga 016176 000207 RTS pC
I S565 016200 00E30C 6T82: ASL  RETI .WORST CASE. SHIFT H
| 018202 006220 AsL RETI
| 2687 (leald I AsL RET]
| 2668 (lE20e 106104 ROL WORK2
2668 (Qle210 108300 ASLE  RETI
. 2670 018212 108108 ROLE  WORK2
B4 BiEsie 13RS REE  omk
| 2673 me.zzg 1 ASLB  RETI
2874 016222 10€10N ROLE  WORK
R RS RS oy fopnibare
- L [
' 52;2 8:1530 ?mzo? RTS pC
| 2879 D18232 D000 G783: ROL RETI
2680 016234 00e100 ROL RET]
28] 018236 00&008 ROR WORK2
2682 016240 106000 ROR8  RETI
2683 Dik242 00B004 ROR WORK2
2684 0leawd | RORB  RETI :FINAL CHARACTER ASSEMBLED.
268s 0le24e 00S72¢ 31 (SPY+ :FUDGE STRCK.
2685 01£250 RTS pC :AND RETURN NOW.
ggg 018250 GTBTE = -2 :PUSH ZERC CONDITION BACK INTO NEVER-NEVER LAND.
2690 018252 (000000 .MORD GTBl-GTEP
2es] 018254 00002¢ "MORD GTB2-GTEP
2€92 (0ie2Se 00000 .MORD GTB3-GTEP
5233 0ie2ed 177770 "WORD GTB4-GTEP
S
2656 016262 0O4767 000020 GTSIX: JSR PC.GTCHR
2£57 (Qle2ee 020027 000040 cMe REY1, #40
2e38 0le272 maswg BLT LBRD
e gxsam 020027 000137 CHP RE‘%.IIB?
00 0i1e300 003143 BGT L
2701 01€e302 RTS PC
2702
2703
2704
g;ns 016304 00S72% GTCHP: TST (SP)+ :UPDATE THE STACK.
2707 018306 012700 015772 GTCHR: MOV $P101C-30000,RET!L SET UP POINTER TO THE INPUT CHARACTER.
0ie312 004767 0000&d GTCHL: JSR PC, CHECK
2708 (0le3le 00S710 137 JRET] :ANY CHARACTERS THERE?
2710 01320 001774 BEQ GTCHL x
£711 Qle322 011046 MOV JRETI,-(SP) :PUSH THE CHAR ON THE STACK.
2712 0le324 008020 CLR (RET1)+ :CLEAR THE CHAR GOT FLAG NCKW.
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SCROLLING ROM BOOTSTRAP

DOGTEC.

13

-
‘i

§§15
71
71

4>

Pll

i

i

B cp-sp op op = D 2D sp—=p sp s b 2poph b op o

3

0lesi0
0lesle

0S-NOV-78

er 16
1764

~
P
o

RS

2 BRSEES
5 IS

(& [ )
[T

2
\lg o n

FOR THE GTu40

10:20

177600
000177
00C17S

00012z
000114

00Ci7S

027370

027354
027346

Cllled

177726
027316

007130
007116
007112

77400
000007

00717e

011110

MRCY1l 27(1006)
ROM VERSIO
Bl

GTNF:

CHECK:

CHECK!:

CHECKE:

CHECKZ:

CHECKS:

TST

EOS

0S-NOV-76 12:10 PAGE S7

1 VALUES

3-200 (SP)
0#77 (SP)
clgs.aRET'

EEE ), JRET
1,812
RSTRT
GRETL, 8llN
LORD

(SP),3RETL
(SP)+,RET!
8175

RET1
crcnﬁ

PIOOC PIOOB
P100C’

PC, CHECK
P100C
CHECK2
(SP)+,P100B

CLERR AWAY PARITY NOW.
:IF ZERO, GT ANOTHER

;ALS0 GNORE RUBOUTS.
HRS I =178"

P SET IN CRSE OF REBORT,
P
YEP RESTQRT
IS IT AN L
:YEP. LOARD.

:NOW DO THE FDUGING.

; IF ALTMODE, LOGP

WANT TO OUTPUT?
. IE THE 10 RERDY?
. SEND THE CHQRRCTER

88 R

iHEY, 1S THE KEYBORRD RERDY"

;NOPE. NO LUCK. _

YEP SAVETHECHARACTER NOW.
AND REENABLE THE COMMUNICATIONS DEVICE.

;1S THE OUTPUT READY?

IF NOT, WAIT TILL DONE.
AND THEN SEND OUT THE CHARACTER.

;IS THE 10 TALKING TO ME.

sNOPE. EXIT.

:GT THE CHARACTER NOW.

:MAKE SURE IT'S NONE ZERQ
:REINITIALIZE COHNUNI»RTION LINE.

;AND RETURN.
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| SCROLLING ROM aaersmp FOR'THE GTS0  MACYLl 27(1008) 0S-NOV-7& 12:10 PAGE S8
DOGTEC.P11  0S-NOv-7& 10:20 ROM VERSION | VALUES
| 2788
| 2771
2772
R
Sl'?s
778
2
2779 . THE® L 0 A D E R
' 1 LORD: CLR" E] 19 FIBST 8 BIT CHARACTER
szgé 812?53 12712 172000 - nbv mSono (INP2) Ban CLEVERLY oﬁ
% 01682¢ (012708 015770 MOV *  8STKSRT.SP RESET STACK POINTER NOW.
: AR THE CHECK
R BEER BIY oo Loz SR BEACErm 6T A m&“ "
| 2787 Di6S40 105300 DECE La? S IT ONE?
,- s;g 1€542 %&;7; BNE k NOPE. HAIT AWHILE
; £re3 1E544 &7 000080 JeR C.LPTR :YEP. GT NEXT CHARACTER.
| 16 ? 00007 7 2
a 5;35 81&?59 3%535 . MOV S?VL' ag ET TPEl: gumsn NOW.
2793 016556 12705 (0OOOOM SUB :CHOP OFF EXTRA STUFF.
|\ 2794 Q01682 022705 000002 CMP IZLBC *NULL?
- 3 fiees R 0000S2 T %Jhp JESE e e BhDRes
5339 Bx ?'m 8%531 MOV Sy\v“‘ﬁﬂn :AND REME HE%LB'TIHES SAKE.
| 2793 DIES76 004767 000026 LLD3: JSR PC LPTR .GT A BYTE (oggm e
3 BiEE%S TRESAS b Libd “tb 2050 ek SN
masna 01e80e 001751 BEG u.oa . LORD moa
2804 01e&l0 012700 LBAD: MOV (PC)+,RET! ;scno OUT SOME CHARACTERS NOW.
06 oiee2 ; = -%%E 175, 102 tBaDC TRL"
' % 16614 wqh?? 00011 323 ssﬁn ’
, gg Oleee0 00C1e? 177210 IMP nsfm
' 10 0! 4: MOV YT, (LADR)+ :PLACE THE BYTE IN CORE.
Sif BER M el L e S HTETE.
2813 016630 004787 177276 LPTR:  JSR PC,GTS :GT 8 BITS NOW.
2814 Dl1ee24 0e0003 a00 LBYT, LCKSM upoms CHECKSUM
221 (DiBB3k 042700 177400 BIC 177400, LBYT :CLEAN UP THE BYTE NOW.
281t O0leed2 00S208 DEC LBC :UPDATE THE COUNTER.
%g 0ige44 000207 RTS PC :RETURN NOM.
2819 0lBE46 004767 1777%t LGWRD: JSR PC,LPTR :GT A cumncrsn
ggo 016682 010049 MOV Lsh -(SP) E FOR A SECOND.
1 016684 %g& 177750 JSR ;rm GT nnmﬁen CHARAC TER.
2822 (01BEED SiAB :NOW RSSEMBLE THE WORD.
2823 (Oleee2 052600 BIS cspn LBYT :AND RETURN WITH A 1& BITER.
2824 0leeeN 000207 RTS PC
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Pll

667’2 0l
74 DOH.

0 2“

Ris

000136

OOOVOOO0O0O

Q04767

SCROLLING ROM BOOTSTRAFP FOR_THE GTuO
006 0S-NOv-T 10:20

177784
lfllw

|
A

oouber oo0bE

00C000
000776

177448
027036

00ees0

LIMPL:

SENDIT:

GOS

0S-NOV-7¢
UES

GWRD
La? -(SP)
EEkLPTF
a1 (SP)
cPC)+ RETI

3.k
pc sgrr
-2
J(SP)+

PC, CHECK
p180C
SENDIT
RET1,P1008B
RE

12:10 PAGE €S9

:GT A WORD
:SAVE ON THE STACK.
:GT A CHARCTER.
1 IT ZERO?
P unnr CRAP.
T 000?

E ﬁop-m TENVE L8R0ES B

'GOOD C’RL'

;AND RWAY WE GO.

;POLL THE OQUTPUT DEVICE NOK.
OUTPUT CLERR?

:NOPE. LOOF RWHILE LONGER.
sSEND OUT THE CHARACTER.
;CLEAR THE BYTE.
iAND SWAP THEM NOW.

:1F NOT EQUAL, REPEAT.
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; SVROE,IN‘. ROM Bgo.ngv_-s lgﬂa’ri G740

288l

2882
2883
288y

2e8s
288t

2O0000000
oo oo o
RRARTS A

HOS

MCY& E?(IOOEI 0S-NOV-76 12:10 PAGE 60
ROM

RSION | VALUES

THIS 1S THE INITIALIZING VTH0 PROGRAM WHICH WILL
JUMP TO THE PROGRAM AFTER THE POWER FAIL LOCATICNS
WHICH WILL JUMP TO ZERO WMICH WILL JUMP BACK TO HERE.
DISPRG: .WORD 170256 :LORD STATUS REGISTER FOR NCRMAL OPERATION.
LWORD 115124 ssr POéNT MODE, “NORMAL™.
.WORD T X
"WORD STARTY v coonoxmrs
.WORD 100000 :SET CHARACTER MODE.
.WORD  JMPDIS :THEN JUMP TO THE POWERFRIL LOCATION.
u% PWRFAL +4 :TO DISPLAY USERS CHARACTERS.
'ﬁono 8

STQRTING FROM HERE TO THE TOF OF MEMORY
: A BACKGROUND WORSE CASE NOISE TRSK WILL BE EXECUTED

L]

BUFFER: O,

ENT=




SCROLLING ROM BOOTSTRAP FOR THE GT4O
DOGTEC.PLI 0S-NOV-78 10:20

RGRIN 007712

. CHE
CHECK3 (0lE466

gicm §1551§
v -
¢ =

- CORTST 002004
- CR 0086208
- CRLF = 00S018
DE: 007474
g (2
. BISTOP’
160000
| DLRDG 001008
e RiTEE
. C J011
' DLIDBR 001160
DL%N 0023?8
g;ﬁ 3353k
. v;& 001204
DLOC 00llee
oL 00l1led
' DL 002244
- DLOUTA 002%?%
ROV B0 e
DLOVT1 001210
DLVCY 001010
- DL11IB= 17812
DL11IS= 178610
OL110B= 17SElE
DL110S= 175614
. DNOP = 6

H

288
3

3
5
P
8¢

245k
18648
7SEs
SCOs

1
1657%
187%

1878
1656

2475
1982
8l7

83
1834

it
1200
1856

.
S84
ciz
1291
27388
2741
2752
2756
27kes
2§&3
1718

HRC

CROS

2141
810

1922

ell3
1526

e

105

7(1006) 0S-NOV-7& 12:10 PAGE &2
EREhCE TABLE -- USER SYMBOLS

a2l74

B |
l124S 22228 22%

1893 1923
731% 14678
7e0% 14878

1326 1344 1362 1380 1451
2858

1923 1924 1940

22298 2324
S33* 710%
1959 1962%

2017%

1732 1734%

1508 1508 1510 1511 1512

1484

1813

1484

1S1H

1535

2230s

1€20

1seCes




SCROLLING ROM BOOTSTRAP FOR THE GTuO

MACYLl 27(1006)

JO5

0S-NOV-7& 12:10 PAGE &2

CROSS REFERENCE TABLE -- USER SYMBOLS

. 8

DDGTEC.PLI 0S-NOv-T¢ 10:20
DSWR = 177870 4498 SE4.
OR 00&03& 172is 1722
ERRVEC= 000004 4488 See
FF 006256 1808 1838
FFLOOP D0&2&2 1833 18408
FilEdn D0soss cE2de  CEass
FILEDB %;g £87 1S17s
FILEDC 0D0s7%2 S80 £83
FILEOD 003012 529 B43s
GETCHR (D0&SEN 1791 19818
GE %sxs 19598 1964
GE x# S4E 1960 19678
GETE 006650 18983 1989
' GETSIX 0088230 20038 204!
GETE 00eEEH c04ls 2180
GETBTE 006700 2044 204t
GETBl 008712 2046 20SEs
GETB2 00&740 2047 2068
GETB3 008772 2048 20838
GETEY DO&706 c0c2s
' GRAPHX= 120000 1878 1040
- GRAPHY= 124000 1878 B7&
GRPINC S81* B79%
GT 001000 4SS g42
G 001004 4618 §74
GTBUSE 00&424 18938 1816
GTCHL  Ql&312 27088 2710
GTCHP  DIE304 270Ss 2714
- GTCHR  D16306 cEld 2896
GTDLYC 001314 S408 S79%
GTDNE1 001170 S03s S74#
001166 S0zt S73%
GTLPEN 00z2220 g75 £87%
GTLPH 001172 SOSs S75»
GTLPHI 001179 c0cs S7t#
GTNP 018366 2718 27258
GTPC 001146 43528 S29%
TPE4  DlBISM 2647 26498
GTSHIF 002238 £77 B3l
GTSIX Qleese 2845 2654
GTSOTM 1176 cS0Es E77%
GTSOTL 1200 S09s S78%
GTER 1% 4938 71
GTETOP 1 €73 6718
GTET! 202 £77 1
GTVCY 001002 408 E46
GTxPQS 001182 4C4s
= -1
GTH0SR= 17%% 1638 1B3S#
e HE g8 gb
4
GTBTE = §16§S 26‘55 cEBEs
GTEL iglse2 26S4s 2890
- 01 cebSs 2691

Se3%  570%
1843
2328
£67+  1Sles
1516 15258
1527
2003
198 1970 1981 1985
20098
2056
22068 2306
50078 2317
E80 682 8748
576 578
2716
37078 2728
£76% 6Ok
G4l  GB4*  6BB#
26368
g1e#
6838
1893% 1927  2254#
2691 2692 2693
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KOS

SCROLLING ROM BOOTSTRAP FOR THE GT40 MACY1l 27(1006) OS-NOV-7¢ 12:10 PHGE &4

DOGTEC.P11  0S-NOV-78& 10:20 CROSS REFERENCE TABLE -- USER SYMBOLS
6182 18232 - 26798 2892
eTeN 16142 2e4Bs 2633
fnggnea 00474 égg.?. égaa 1828 19348
s
IMAGE &37328 <“ESs §w¢ 480+# 483s 797
INCR = 0001 1878 880 882 874  2243s 2301
T 14 £ty s*aa
¥n 16T 001216 §73 €418
00&350 1816 1824 1862  1B870%
INSRTL (008408 1874 1877  1882s
NSRTX 00b422 1872 1687s
HEE 5
CINTX = 1878 851 854 gs7 880 869 1035 1201 1202 1203 1204 1205 1206

2l7 1218 1215 1220 1225 1226 1227
38 1239 1e40 14! 124 1e43 1244
el 1253 1269 127 1273 1275 1877
l 1431 143 1443 ce44s 2262

1e0? 1208 1213 1214 1215 1216 l
lee8 1229 1230 1231 1232 1237 i
l

1$29 1% 1% 18D 187 163
2266 2270 2274

INTO = 002000 1878 1442 22108 226!
INTI = 002200 1878 1436 22118 2280
NT2 = Egggg; 1878 1430 23128 228S
NT2 = N0 1878 1424 ccl3s 2282
NT4 = 003000 1878 BS0  INI1B  I448 2214 2289 2292
INTS = 003200 1878 1412 22158 2284
g o og Em
=
1TALD = 833358 187¢ 1290 1322 1358 1394 223k
ITAL1 = DOOCED 1878 1305 13™0 1376 2237%
IMPADD= 007012 16608 1850  186l¥ 1940  1991% 2113
JMPDIS= 160000 2568 2606 289
KECHR (002626 752%¢  753% 754 764 7848
KEDIB = 027562 16508 196  25SBs 2747
KBDIS = 027580 16498 1650 1967 25548 2558  2599% 2745  2748%
KEIN 002440 597 7448
KPNT . 002&24 €% 75] 755% 758 758% 759 7838
KRBBRL 001226 E24s £7@
KREVT 001222 . G218 537
KREVT1 001224 ! So2% 98
6610 2898 2700 2804 2830
300 1806 13478
LFLOOP 005353 18528 1855 1857
LF 3 1853  1853s
LFSUB 006304 18491  1BSOs
LGWRD (OlEE46 2791 279 28198 2826
INEQ = 000004 1878 850 88 1400 22248 226l
INE]l = 00000S 1678 B53 22268 2265
INE2 = 0OCO0E 1878 856 22268 2269
INES = 1878 BS9 22278 2273
IMF 16EER 2795 28264
TPl 01726 2832  2840s
LLD2 16832 27858 2788 2802
' LLD3 01576 27998 11
| LLDH 1 2800  2e10s
LORC 016520 2723  2781s

LORDER 007012 1987 2li3s
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SCROLLING ROM BOOTSTRAP FOR THE GT40

DDGTEC.P11

LOSICA 08877

LONGY = 11

[0y BG7ees
LOOP2

LFDARK
tPLITE

LSR = 177580
L.BRD §§3100
'

h8

ARERERAE
44
89
oo

22
RBDE
3

our-rere
—40O00D
D LW
Sl
s P
e
L0

.
B
5

iigs ;E

30
003010

0S-NOV-76 10:20

43
s
1878

1424

472%
23358
704#%

S4%
8S0

MRCY1l 27(1006)

0S-NOV-78

LOS

CROSS REFERENCE TRBLE -- USER SYMBOLS

S47

8s3
1436

853

856
1442

cce0s
2813%

el7
2le

21508

22454
gél

660

1208

1287

2eb7

1838
1818
76b%

2455
el73

g7
135
1802

706

gSSs

8s9
22048

2819

els?

2262
1288

1218

1223

2270

1924
1828
768%

2463

Ei

?08*

866
eebl

282l

21589

2270
1308

1219

1826

1836
770%

c4e7s

1557

2c0sH
7358

1034
2ees

282t

cles
1325
1220

{823

1844
1507%

1197
1403
2es?

12:10 PAGE &S

1248
2269

1343

1230

1217
leg4

1847

12 9
1409

2277

1263
2273

1361

1231

188

1221
1415

c2es

1400

1379

1232

1857

1233
1421
2298

1406

22468

1242

1853

124
142
e30e

1412

2259

1243

1223

1265
1433
2313

1418

2267

1294

82




ING ROM BOOTSTRAP FOR THE GTuO

SCROLL
DOGTEC.P11

PWRFAL= 000024
PURF 00195:
o
Pl = Q48
;iOIS = 02561
=
Plggs =
P100S = 02SE14
RCVEC 007784
RC11 007720
CHR 002438
Tvs 130000
RE 06
RESTRT
RFVEC 00771M
RF1 '
. RKVEC ed
RK1l 10
00101M
166000
ROTVAL 002035
RPVEC
RP%& 7654
RSTRT 16034
SENDIT 018730
SE 00E126
SETLP! 008074
SETLP2 006110
SETLP2 [D0B116
SETugv 00e432
1% - B0i31s
START 008000
STARTA 016000
STARTE 001022
STRRTX= 000000
STARTY= 001380
TATSA= 170000
TRATSB= 174000
STKSRT= Q15770
STOP 007550
S4R 001230
SWREG 000170
SYNOFF= 000010
SYNON = 000004
TRE 00&222
TRBLE 007Se2
TRBOOT 007500
TARCS = 177500
TAPES 00
TCVEC 007774
TC11
TKE 00i214
T¥S poiziz2

0S-NOV-78 10:20

25718
446
%

=3

25%
60ls

0S-NOV-78
REFERENCE TRBLE -- USER SYMBOLS

MACYLll 27(1008&)
CROS
2609 2897
605
2707  275B% 2759
2538 2756 2760%
g7S3% cBbl#
2738 2742 2743
2600 2740
725 7388
1212 c208s 2292
726% 727 729
2808
28588 2880  28eM
1236 2203¢ 2280
B2S* 628
B06 674 £92
1305 1322 1340
680 682 846
2783
Sets SE4# SeS
1827
24448
744

MOS

12:10 PAGE 66

2751

730

2282

639

1358
874

CE9#

2859

73t
2284 228k
719 747
1376 1394
2e4ls 2301

836

223l




NDS

SCROLLING ROM BOOTSTRAP FOR THE GT4O MRCY1l 27(1006) OS-NOV-7& 12:10 PRGE &7

DDGTEC.PLL 0S-NOV-78 10:20 CROSS REFERENCE TRBLE =-- USER Sr"BGLS
TMEM & 08 ;120
TMPEND= S 171 1746
T&I l : 8 D22
: 1218 180 aég' 323
vY 006244 1807 18318
VTSOPC 26538 2Elos
WCFD H?§i 482+ 809

- 4¢C '55 2
e
"
$3 8%

w0

(e o

£38s

- G170 Fo O pERE AR

1 539 S EEEEE
& § &8 8 ¥ 8 °m n
2, ..sa. 2 2 A BB B R
2474 25838 2652 2688 2838

(& ]
o
w
»—

- 3aa
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| SCI%LI CTSTRAF FOR THE STWC MACYLl 27(1006) 0OS-NOv-7¢& 12:10 PAGE €9
C.Pll -Nov-78 10:20 CROS RE"ERE CE TABLE -- MACRO ~n'1E=
! .8
ls
is
s
. =
| 187s g™ 104
| b
| ") 1.
| Ot_‘:;ﬂ 18’s 120] 1213 12eS 1237
| I TGON 1878 [2SE 1288
| BRIl 187¢ 1gS¢ 1310
R i ik IE
| BOF g
, P.‘ng it
| | it
’ EE?RI ;:
| -
| Skl is
‘ S_AS~ is
| STARS is
| SWRSU 1
- TYPEIN s
| TYPDEC i
TYPNGM ls
- TYPNUM ls
- TYPOCS is
TYPOCY i
L TYRTXTY is
- $SESCA ls
SSNEKT is
a !SSKIE is
! OEM‘ %.
.K%ll - 18
SETUP is
- LSWRHI is
- L8RCT] it
L85FTE ls
=g ls
SAPTY .8
.SRSTR ls
LSCRTC I8
L8072 is
- $082 i
. 80820 s
.S01Y s
LSEOF .8
LSERRD s
LSERRT i
JOMULY 18




ﬂ%.!'ﬁ ROM &&.’STR&P FOR ’Fi Ty

18
is
is
is
{
is
%.
gc
is
it

A8S. 017002

ERRORS DETECTED:

SEFALLT GLOBALS

DOGTEC. BIN, DOGTE

BUN-TIME: éwsa

RON-TINE RATIZ:

CORE USED: 33

-Nov-

GE NERATED: O

MRCY1l 27(1006)
CROSS REFEREMNE T

/SO /CRF /NL: TOC=DDGTEC.SML,DOGTEC.PLI

COb

=NOV=T&
E -- MAC

12 10 PAGE 7
0 NAMES
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ES::lrrMn cgnds igk write DSDp&
A bk, . s @iy o e o0 40

ud-—d

RSSO 11111111 12250 E50 53333 3333 S M B EE B 50 560bbobbbES 8885868856 3335359935000




