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TeMaBGoE, was writtern to aid wou in creating drarhics drawingsy
chartas and Lo dive wsou the recegssaraw routines needed for
grarhics. Within the editor are several subroutines useful for
general surrose drarhics. A descoristion and instructions on these
routines will be descused later in tihis tewml.

The editor tazkes control commands from the kesboard.
These where chosern over redgular kews for the following ressons.
Two Findgers are recuired to comrlete a commasndy Lherefore erasing
the screen bw accidenty after 2 lol of worky becomes much harvdery
sleo the rosgibility of conflictions with other landuasses is
lessonedy leaving the entire ascii set availsble for olther uses.

By using T.M.AGE, in condunction with the save Tunctions of
audiosFhimory or Diskmorn wou can save the sictures wou draw wilh
the editor. The vectors that wou chandge for audio casssette ssves
are 001 052 #0CTy 0124 #HEX {(butedsy and 001 O05Y HOCTy 012D FHEX
(rasge). In Phimon and Diskmon wou dgive the command-

YEe mame (FIRSYT FPAGE)~(LAST PAGEDY®*., You don’t have to save all
BK i wou krow the bhedginning and ending address of wour drawings
bt Lo make it simeler wou might as well save all 8K.

TeMeN.G.E, also has 8 menu selection facility which uses the
Lizght ren that comes with the Didital Grour high resolution
grarhices board. Usr to six functions can be activated simelw
e rointing the light ren to the desired box and rressing a
putton. Three of the funtions asre already used. The block labeled
g odraws 8 single roint where the crosshair is locsted.

Choose the *0* 4o continuslly draw with the light sen, "UL" erases
with the light ren. "U2 thru U4Y are user selectsble. When wou
losd in the cassebtte "U2 thru U4 will vecter to the sustem
moritore To change these vectors to Jume to a8 s=rogram bhset wou
have writtern three Jumr vectors have been srovided. The ssraces
tetween the blocks vector to the main command loos. The addresses
for these vectors are in arrendix #3 along with the other
imrortant sddresses for asdding subroutines and interfasceins
T:MethoGoE. Lo other landusdges.

Another function of this editor is the ablitw Lo bave it
arecute multirle commands, This is scomelished bw using 8 command
putffer set sside Tor at the end of the code for LT.MeA.G.E. In
order for wou to use this furnction wou must first set a flas to
Let the command loos in the editor know which mode it is ime This
e exelained in detail further in the tewb.

LMoo GoEs uses 8 crosshair cursor, Full cursor commands
are srovideds with a8 softwsre rereat kew. AOTLer loading the
cassettey the Digital Grour Op Sustem will asrrear with the redgular
meru commands, Number 7 will say 1.M.AG.E. Before going into
LeMeALGE, wou must let the srogram know where wou hasve the
grariics board located. You do this the same waw il was done in
the software surrlied with the Digital Grous Grashics bosrd.
You g0 to the address of *OGRFSTY and insert the address of the
Location wou have wour bosrdy low order firsty high order secord.
Return to the Or Sustem and esress number 7. 0On grashicsg monitor
the meru will arresr on the bhottom of the scoreen. The buffer is
mot eleared whern wou enter the editors rermitting one to leasve
the editor and return to it without erasing what hese been
sreviously drawn.To clesr the scoreen sress control Cr then
to disrlaw the meruy sress control G, You maw then sress the home
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ey Lo aisrLlEay Thne ocrosshair cursar. Betore using the Light wen
ealibrate ity (exrlained further i text)srress Home and the
crasshair cursor will follow the ren. Since the crosshair Cursor
ig dir the comelementing mode after anw routine cleasrs the soreen
wou must Fress Home or wou will dget multirle crosshairs. Orlion

#8 ernters T.MeAG.E: din the macro mode.

STEM REQUIREMENTS

4 K of sustem memory

Orme Digitsl Grour Grarhics Board and Light FPen.
Reuvhosrd,

Morniditor.

Z-80 CFU.

The cawranilities of IL.M.A.G.E. are shown in the following
tabhlel

Executive Commands?
Softwsre rerealt on 811l keubosrd commards.

HOME Centers the crosshalr CUPSsOT.
Hext9Ey Deotalid3s

ARROW KEYS Move the cursor - control kews can be used if
wour kewbhoard does nolt have a8rrows.
Control H: Moves the cursor left. HexiB8y Ocltali2ll
Control 1! Moves the cursor right.HexiBCy Octali2l4s
Cortrol QFf Moves the cursor down.Hexi8Ay QOotali2l?
Control R: Moves the cursor ur.HexiB8Ry Octali2l3
Control Ki Homes the cursor.HexiI9Ey Ootal 1236

CONTROL, “&*3 Turneg on one dot at the center of the crosshair.
Rerressing Control 78" will turn that dot off,
The single soint routine in the editor is
different tham in most roint srograms in that
it ds in the comerimenting mode, This mskes drawing
Wwith single dots essiery wou don’t have Lo hkeawr
changing the color flagy Just rosition the cursor
aver the dot.
Hexi93y Qotal 1223

CONTRMOM., “E"3 First roint of a line.
Hexi8%9y Octal 208

CONTROL. "3 Ercd woint of a line.
Hexi84y Ootslil204

CONTROL. ‘a3 Command to draw 8 line between the roints given
bw bthe sreviouws Comtrol “EY snd 0" commarnds.
Car be used to draw lines with & common starlins
#oint and different ending roint by moving the
crosshair cursor and rressing comtrol DY after
rressing control “A' Lo draw each line.,
Hexi8ly Octal il

CONTROL. “RB*3 raws a box asround the roints divern bw the

Cmntrol EP andg DT commanrds.
Met82y Detal t202
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Control

CONTROL

CONTROL.

CONTROL.

CONTROL.

CONTROL

CONTROL

CONTROL

CONTROL.

lw"z

L
St
‘G
‘art
TRM

X3

A

I'l“li:

HELeP HAVIENS e LOBLraol " o w0 wwmmsrr e e
wou must move the crosshair cursor awaw from bhe
area of the hox or else Lhe srosrvam will nolt drsw
over the area of the crosshair.

The editor will come wur with this flag beinsg ones
arg no color block diserlawed. Fressing control

‘WY will disslasy the color O block in the menu ares
To tossile sress control ‘W' and U=1 will be
disrlaved.

Hexi®7s Octali227

Clesrs the grarhics buffer. Further decristion
orr mardsulation of this routine is mentioned
later in the text.

Hexi83y Ootali203

Calls the calibrate light ren routines. The
message * CaAl * asnd & dotl rositioned at the
center of the screen will asrear.

To calibrate the rerm simelw slace the end
of the ren over the dot asnd srress the button om .

“Lhe ren. The scoreen will flasth white oncery andg

the rrogram Wwill veturn back to the commarnd loos,
At that roint wou must #ress Home before usins

the light wern or moving the corosshaire There is
more information on calibrating the light ren in
the manual surrlied with the grarhics board, These
are basicly the same roubines.

HexiB6y Ootali20é

Nisrlaws 8 menu of six blocks. I the mernuy sreas
ig overwritteny it cen be redissrlswed without
erasing the dgrarhics buffer bw sressing Control
G To change thne contents of & block disrlawed
in the menu gou must Ffollow the decribed meblhod
irn arrendix #1.

HexiB7?sy Ootal 207

Todsles Lhe merd enable Flad. IF wou do not wish
to use the menuwy contyol 0" will turm it off so
sou can use the entire sgrashics buffer fTor wour
image. Rerressing control 0 will turen it bseck
orie This command is verw nice to have when wou
wish for whatever reasson Lo use the whole screen
or wish not Lo wuse the light rern and meru.

He:x 8y Octesli2l?

Allows wou to draw continually with the light sen.
The light ren must have been calibrated before

o enter this routine.

Hexi92y Ootal 222

Same ss control ‘R* excerst it erases.
Hexi?8y Octsli230

Escares FTrom the control “RY and X' commasndgs
and returns wou to the commasnd loos.
Hexi921lsy Ocotal 221

Jumrs back to the sustem monitor.e Can be
modified Lo return wou shvwhere wsou like bhw
Filling an exit vector with the
address wou want to Jume to.
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The address is (072E).
Hexi®4y Octal il

A tor down sreroasch will be tasken to exelain some of the
various subroutines in IT.M.a.G.E, This areroch is taken to
seasist gou in understanding L.M.AVG.E, in conduntion with resding
the source code from the tor down Lo the end Lf wou wish,

et G, bDedginsg with the lable "NOMAC", This code sets a3
Flag called "STRING' which in turm is used by the commasndg lLoos
which checks Lo see if gou are in the mascro mode. To clear "string
w0 9ol can use the editor in the macro moder wou enter L.MeAG.E,
at "MACKRD" imsteasd of "NOMACY. Ostion #8 in the (Orsus is for this
LT OGE

The lable "STARTY loasds the "HLY resister rair with the
address of wour macrg buffer, This buffer maw have ur to 256
character entrus in it It must also have as its first characler
the rumber of characters im wour string.

Fach oheracter is an eidght bit buwte. For exsmerle the list of

commands "09:83yPEy85,80+8A8A,8A584y81L'HEX would clesr the screenvd

nome the crossrselt the first dot of & linesmove the oross down
four rlacessset the last dot of a liney draw the line beltween
the dotsyand then return. In Lhe commsnd list is slso & list of
the HEX and OCTAL eishlt bit values of the commands.

This funcltiorn can he used by itself or with a high level
language such as Oasis basic with its "USRY string function or

# lansusse Qou maew have.

TINITY Ffollows with the necessary code to initislize the

grarhics bhoasrd 10y set all the srodgraem Tlsgssand to lelt the software

kriow whers the grarhics board is. The tare wou reseived has the
toasvd located at 8000 HEX. To chandge ity use the orsustem to #o
to the sddress (OCED)schsnge it From 00 80 to the address wou
nave wour bosrd locasted, The lable for this sddress in wour
souree code i "AUTO".

MOROSS® draws the crosshair cursor. Whern *MCROSS" draws
it ds drm the comelimenting modesy therefore it csan be moved over
other orawings without erasing them.

COMLI® ds the main command loowr, It looks for the keustrobes
the light wen buttony and checks Lo see if Lthe software is in
the macro mode. I the lisht rern button comes true (sressecd)s Lhe
sragram Jumes bo "MENUOY which in turn looks Lo see i the ren
is in bthe mernu areas if not the software moves the crosshair Lo
where the lLisht ren ds rointing. Otherwise *COM1LY loors lookinsg
for the kewstrobe.

To wlace wour own srogram in the menuy tabley rut the
asddress of wour routime in the YUSER$" wou wish Lo use. The
address of the user vectors are (0ZOF) for "USER2Yy (OYEZ2) for
SERI"y (OPES) Tor "USER4*., The only restrictions for slascins
Hour own routines into the mernu selector are that when thew are
Firndshed wou mast Jdume to "CRL2Y which takes care of the srodgrasm
flags, The address of "CRL2" is (OR&ASD,

The #rarhics board and the light rern use 1 ineut and 1 oulsut
#ort. This softwsre uses wrort #7 for ineut arnd outerut. I wou do
not wish to use rort #7 thern wou must reasssemble I.M.A.G.E. or
use tne table in arrendix #2 to change the addresses of the rorl

SOCEBHEE . 4



The rsoint and s=lot routi. = are similar Lo the ones surrlied
ik wour Digitasl Growr High o2solution Grashics RBosrdy excert

these routines are mot called cvhroudgh & menu like X"GETVAL"™ but

are callaole routines. For e wrle Lo use soint in a8 rrogram of

HOLUT oW wou would sawd CALL FOINTy and Foint ends with & “RET®
AOKKORERDTTOM OF FAGE TOQ SAY "SEE LISTING IN GRAPHICS BOARD MANUAL " XK

The deneral rurrose routines available dim T.M.AG.E. are
Foirnts Iraws a roint sl the coordinstes given bhw "X* %
YU,
Flots Draws a line betweern "X1"y "Y1I" & "X2%y “Y2*.

Botn must nhave "COLOR" set to the assrorriaste
ruamber.

Clear! UClear the drashics butffer. Can be chanded to
clear anly rart of the scoreen by substituting
the amount wou want cleasred into the localion
PAMOUNTHLY which dis in the subroutine *CLEAR".

AFFENDIX 1
It wou wish to chandge Lhe arrearasnce of one or more of the
trlacks in bthe menu Lo suit sour own taste it is done bw the
Followinsg method.
1. Go dimto the editor with the #7 command. Clesr the scoreen.
Home the cross. Disrlaw the menu. Move the cross to the
nlock wou wish to change. Alter the bhlock Lo the waw
woul want itythen home the cross. Fress control T2 to
JdJume to the orsustem. Goto the address of "HISMEN®
(0000, Refering to the sourse wou will see the coded
DISMEN LD BCy&O71
LI E y MENBUF
LI HL. s METEMP
LOIR
JP COMl

Exehandge bthe address in *MENRBUF® with the sddress in
"MENTEMF"y exsmrle?
Betore AZD4 11 A0 9C
AR2DT 21 1C A7

After AZD4 21 1C a7
ANz 11 A0 9C

Feturn to the orsustemy g0 into the editory and sress
control *G7. No srrarent change will be seeny but
immedistely save this core image of the editor and it
will now disrlay vour mend ohansges.



AFFENDIX 2
LIST OF ADDRESS

OFORT LABLES?

TRORT LABLES:

TO CHANGE
INTTH22
CALFsS
COTARTH2:
BLEKOFF+1¢
LENOT-13
INFOS+22
STHT2-418
STATH2R
STXCONF2S
LOATE
FENS
CALno:
M.O0F:2
LOCATE
LBCONtZ 2

LBNOT S

FOR

DIFFERENT

(0632

COPF2)

(QALR)

(OALED

(0A8H)

(OAPE)

(OAYA)

(OAYF)

(0AAl)

(OR78)

(061D

(OQA20)

(0A44)

(OB74)

(OAZ0)

(0A84)

FORTS .



AFPENDIX 3

List of
NOMAK ¢
MACKD
FAKE S
INITS
AUTOZ
MECROSS
comMis
CRL.23¢
MENUGS
FLOT?
FOINTS
CLEAR?
AMOUNT ¢
X

Y

X112

Y1¢

K2l

Yas
GRFSTS
USERL S
USER2 S

USERSB:

rartinent

(D600)
(0608)
(120%)
(0630)
(0&47)
(06350)
(0468E)
(OBR&E)
(0931
(ORZF)
(ORIC)
(OC86)
(OLs0)
(OC710)
(OC7F)
QU811
(OCa2)
(0083
(0C84)
(OC8S)
COP0F)
(OPED)

{O9ES)

aduresses



Q100

0110

- E 0120

400 O130 =T Q&GO

000 0140 THIS ENTRY PFOINT DOES NOT WUSE THE BULIFER COMMOND Loy

(RrRelv] O 1A (Y AL OFFH

OO 232 22 00 Q140 Lo CETRING) . A

(GA0E OL70 % P TO INITILIZE

OHOT TR 28 04 Q130 A G

Qa0 C1w0 % SET STRING TO LWEEE COMMOND BUFFER

OAOE 3F Q200 Lo A, O

CaOfy 22 ST 0210 Lo {ETRING) . &

QA0 Q220 % FaALL INTO MACRD MODE

OAOD ) Q230

a0 D240 % LOAD HL WITH THE ADDRE:ZS OF COMMAGND RUFFER

OAOD Q250 ¢ ROUTINE TO EXECUTE COMMANDSES FROM BUFFER “"FakgE®"

QARG 21 00 12 0260 START LD HL.» FAEE

0A10 ER STCOM PLSH HL

O&A11 TE LI A, (HL)

Oals 47 LI . A

O&1D 23 Lo INC HL

OL1A B FLESH HL

G&HLS FilzH R

Oble F FUSH AF
7
-

IMAGE SOURCE VoLl AUGLIET L7
GENMERAL COMPUTER TECHNOLOGY

* % ¥

*

O&817 .0 A (HLD
JF oMz

LOgOFlL POP AF
= =
FoF HL
LRI Z Lo

Cien 15 o A% Oh
OATE F
O D)

0610 EL

35 tEl
Q400 % GET NUMBER OF OFPCODES BACK
0410 RET FOF ML

0420 I.I (HL.Y - 3

0430 CAaLL MOROES

D440 ® CHAMNGE THIS LOC TO JUMPF HHERE YO WANT TO

Q450 AP 000 ONCE IM BRASIC WILL BE “RETH
Q440 % INITILIZE SEQUENCE

DG4 7

O&4T
D440

0470
Q450
0420
Q00
=10

Gy Lo
LI
(N
INIT LIt
AT

ﬁ ] E: (:)H
(LISTACE-1)8
(IPSTACKE-2) A
N OFFH

OFORT

520 LI AL 2

OS30 LI (COLORY - A
OB40 LIt 3,0

QOS50 LI (FLAG)Y . 0
0560 LI (2TX) A
OSE70 LI (TOGGELE) > A
OSE0 Lo (COLORT) s A
Q520 AUTO 1.0 ML » SOO0H

0400

Lo

# DONT CLEAR

IJ F,

(GRFET) ML
BUT DRAW MENU
DIEMEN

0650 A ORAES CROSS CURSOR
DASO ZE OL40 MOROSE LD s 2

Q&G 32 CH & 530 LI (COLOR)Y A
OLES ED Q4HLO 1.0 RO, GLISTACE-2)

Cida 5

[RTCNTS B I

O
OASE

0870
Q&30
Q&0
D700

L0
LI
Lo

LR

8

A B
(Y+13).4A
Foo 12

-
&ra



OLAA
oend

v’ﬁ? e 00
VM FEOES
MR D 07
HE FE SR
DB iﬁ q9 07
OART FE 24

N A RS S
-

' 07
07
: 07
é: 07

7

O

e EE'

0710
0720

Q740
G750
O7 4O
Q770
Q750
Q790
COUE00

Q00
0910

%510

O 510
Q40
0470

j(n)()
1010
1020
RIS
1040
1 O50
10A4AC
1070
1050
100
1100
1110
1120
1130
1140
1150
1140
1170
1120
1120
1200

CMLZ

CMLz

# MAIN
CoMt

FEN

* COMPARE

SERVIC
COM2

(N E,5S

Lo (X+1).A
s RO

FLIEH AF

FLEH DE

el POINT
PO D
FOF aF
FOF B
ING A
nEC B
WIF NZ
ny
LI
LI
sSUR 2
Lo .5

LI (Y+1). A
FisiH BC

FLlzH [

FUsH AF

CAaLL POINT

PO AF

FOF DE

FOF RO

ING A

QEC E

iz MNZ,CHMLZ

RET

EEYROARD COMMAND
In FEY

ANDU - 20H

AFE MZ,SERVIC
L. B CETRIMG)
R 8]

AR Z.LonEl
IM ITFORT
EBIT 4.4

M NZ.COMy
AR MENLIO
LOOP FOR
IN FEY

oF =5

A Z.FaT
I =B

MFE 2, LIARRO
of SAH

M 2. DORROW
-F S0H

i 2 RARROW
=] SEH

S ZyLARROW
R =eaH

i 2. L0007
~F @IH

WP Z,500T
o PEH

JF Z, THOME
CF S1H

JF Z.000T
R =ZEH

AR £ BiX

CF SFH

9

S EMLE
AL
(X+1).8
Ao B

LW

CNTL.

CNTL.
CNTL..
CNTL..

CMTL..

CNTL..

CMNTL..

CONTROL KEYS

."E(l

"R ARROW"

CDARRW Y

"RARROWY

"LLARROW"

13 E!N

[IRwa1]
=

" iwl H

14 {"“U

(IR

i H[‘L‘ME u

"RYIDRAW BOX

i ﬂ i



OAED FE &3
OB
EES o
p&E? A BRI
OaEN FE wE
Q&EED iy O
OAEF FE &7
OaFL CH F7
OaF4 FE 97
OaFéaA 32 98
(BFRERY
DEFC -
GOaAFE O
0701 FE
Q703 a2
O70M
Q704 3/ 93
D70
0708
O70E 02 BE
071t
0711 O F2
0714 2E 0L
0714 22 EF
G719 ZE 01
O718 D 7R
O71E O3 BE
0721
071
Q724
Q725
Q728
072
0728 OO F2
O7ZE DS 00
0731
0731 CD E2
0754 ZE OS
Q736 OO 7H
07 0%
O7mi
075
O72F 22 &adc
G742 260 Q2
Q745 22 7k
O743 O
Q0742
0749 QD F2
O740 SR 03
o

OADT £a 24

bl
o]
3

<

T
jax}
[ I
B O

r
o F

O74F
D750

0756 D FD C

075D A
Q750 B
Q750 A2 03
07460 05
0763

IRYA N :
O7 &6 20 02
O74&% 20

07

s

O

o5
07
07

QU

05
O

07

O

01
Ok

O

(8118
Ok

07

05

1240
1350
L3240
12370
1320
Lm0
1400
1410
1420
14320
1440
1450
1440
1470
14320
1490
1500
1510
1520
1530
1540
1550
1540
1570
1530
1570
1 AQ0
14610
1420
1 &30
14640
1650
1440
1&70
14680
14550
1700
1710
1720
1730
1740
1750
1740
1770
1780
17320
1500
1210
1220
1330
13240
1350
18260
18270
a0
1820
1200
1210
1720
19320
1940
1250

1940

E
o
P
R
NS
(=
JF
I
N
[
LI
I
R
s
(g
S

¥ SEE IF WERE DOING

a7 LI
CF
JR
F
WITH
ALl
L.
LI
LI
ZALL
=

# [IAW
HRAW

ZsMTOE
S2H

Z. CLMEM
el

22 DRAW
Pz

7. LIDROW
S7H

Z. DISMEN
ITH
(CEEY) A
2, COLORE
aéaH

Z. CALRDL
A

1, EZCAFE

CNTL. O CLEAR

CNTL..  "RUIDRAH

CNTL. .
CNTL..

AT LJUMP TO UNDRAW
PETEDIERLAY MEMU

WM TOGGLE COLOR FlaG
COLOR COMING FROM EEYRBOARD

LHNTL.
TELL

CNTL. "FY:CALIBRATE LIGHT FEN

CNTL. "TUa JUMP TO SYSTEM
A RIFFER EXECUTION
A CETRING)

O

Z,L00F1

oMl

LIGHT PEN FROM EEY COMAARND
RFLAG

AT

(FLAGY. A

Al

DEL.AY

M1

# TOGGLE MENL ENAEBLE

MTOG 1.0
CPL
LI
P

CLEAR CROSES AMND

ESCAFPE CALL
S
# CALIBRATE
CALROLE CALL.
Lo
CALL
R
% LDAD
ASZSIGN LD
LI
LI
Lo
RET
#* MOVE
LIARROW CALL
Lo
DELD
(R
A
# MOVE
DARRO CALL
Lk
INC
L0
AP
# MOVE
RARROW CaAlL
LI
INC
10

CROSEHATIR

A, (TOGGLE)

(TOGGELE)Y A

COMi

JUMP TO MONTTOR
RFLAG

000

LIGHT FEN

ZAL

A5

DELAY

Ol

FOINT X & Y WITH LIGHT FEN X & ¥

AL (LEIRTACK-1)
(Y+1). A4
Ao (LETACE-2)
(X+1).A

CROSZHAIR UP ONE

RFLAG

A, (LIETACK-1)
A
(LESTACE~1) . A
CRLZ

DOWN OME
RFL.AG

A, (LETACK~1)
A
(LUSTACE-~1YSA
CRLZ

CROZESHATR RIGHT ONE

RFLAG
B (LIETACK-2)
A



076 233
07 O
Q770
OF7 70
G775 264
7 TE R
W7FT7 B2 07
Q7768 0D A5
077
O770
H7HU

A
ﬂ; &ﬁ
E

O7HE =2
Q705 '
O70E B
O7AR 3
7/ 220
071
07 H4
O7R7
G7R7
O7BR& =
O7RD 22 FC
Q710
G700
74
A R
D700
G700 D3 AR
O7IE
Q702 Chy F2
O70E 26
Q7
7R
O70E 22
O7EL A OF
G784 T2 AR
OFET7 LI
Q788 S
O7EC =z
J7EF DI AS
O7F 2
O7FE I 8F
7S )
Q7F7 Ch O
O7FR ZE Q2
234E
S0

Q07
OF
O

. OF
YOI

10
O
Op

Oh

W

31

O

O

2000
'010
ﬁ 201

2090
2100

2110

2120
21320
2140
2150
21E0
2170
21E0
2190

,___hl)()

'[H)()
2810
2420
2420
2440
2450
S0
23470
2EEO
2490
3500

510

“L’."""

S
ZEEO
ﬂ%an

EEEO

Aot

25L0

# MOVE
LARROW

* PLAT
=S00OT

# HOME

CHOME

# PLOT
FOOT

* FLOT
LD

* FLOT
oo

1.0 (LISTACK~-2),A
P TRL2

CROSSHAIR LEFT OMNE

ol L
LD
DE
LD
R

RFL.AG

fa CLEETACK-2)
A
(LEETACK ~2) &
CRLE

A INGLE DT WHERE CROZSHAIR 1=

CALL RFLAG
CALL AZSIGN
CALL POINT

P CRL2
CROSEHAIR

LI L2

L. (COLOR)Y - A
CALL RFLAG

L.n
Lo
Lo
W

i, B0OH
(LISTACE-L), A
(LIETACKE-2). 6
CRL2

AND SAVE FIRST DOT
DAL RFLAG

Lo A, (LIEETACKE-2)
Lo (LIBUF)Y A

LI (X+1) A

LD A, (UETACE~1)
LI (LIRBUF+1) .4
LI (Y+1),A

CALL FOINT

P CRLZ

OF A LINE

AND SAVE LAST DOT OF A LINE

CALL RFLAG

Lo A (LUISTACE-2)
Ln (LTIERFE+2Y.0
LI {(X+1).A

LI} A, (LETACE-1)
LI (LIBLIF+Z) .0
L0 (Y+1).A
CALL POINT

= CRELE

THE L INE

CALL RFLAG

Lo HL » (LIEBLIF)
L0 (X1),HL

LI HL s (LIBUF+2)
LI (X2 HL

LI Y. CCOLORT)
Lo (COLOR)Y . A
CALL PLOT

1T ATl

LT CQOOLOR) - A
i CRLZ

# ROUTINE TO EEEFP CROSZHAIR CORRED

RFLAG

RFLAGY
# [RAH
BOX

1.1 A, (FLAG)
CF 0

FE > RFLAGT
LI N2

LI (COLOR) - A
calll MOROSE
RET

A BOX FROM THE VECTORS
L.I
11

£ (COLORT)

IN FOOT AND

LOOT



Qn

O
OF
i

r FE

o1

OF

OF

10

. OF

O

O

10
(8]

O

CRLEZ

LI
LI
Lo
BOXET LI
Lo
L.k
(I
L0
L0
Lo
LI
RBOXGRI LD
LI
LI
(WA
(W
Lo
Lo

BOXDD PLEEH

RET
# ERACE QLD
bl
LI
L0
# IF FEY IS
ZZTEST LI
L.D
[aesim
IN
SET
BIT

(COLORY - A

f:]-; 1

(FLAG)Y . 6

HL» (LIBLF)
DE, (LIRUF+2)
B. D

ol
(BOXEUF) , BC
B, H

I )
(BOXRBLF+2), BC
(X1).HL

B, (BOXEUF)
(X2),BC

BCX 0

ML (LIBLF2)
(X2) . HL
(X1), B
BOXDG

B, (BOXEBLF+2)
(X2).BC
(X1, HL

- RBOXT

HL (LLIBLUF)
(X2).HL
(X1) . RBC

- ROXDO

RFLAG
CRLEZ
HL

B
PLOT
BC

HL

GET X1 %2 Y1

GET X2 & Y&

B=xX2

=Yl

STORE UPPER LEFT CORMER
B3]

Cm=Y 3

STORE LOWER RIGHT CORNER
STORE FIRST VECTOR
GET SECOND VECTOR
STORE

ORAW TOF LINE

GET X2 &vyz

HL=LOWER LEFT CORNER
Xi=LIFPFER LEFT CORNER
DRGW LEFT LINE
Bo=LOWER RIGHT CORMNER
\,';:.: i n i
Li=LWER LEFT CORNER
RAW BOTTOM L INE
HL=lFFER RIGHT CORNER
X:x_. H " i1
X1= L OWER RIGHT CORNER
RAaW RIGHT L INE

SAVE REGISTERS

FLOT THE LINE
RESTORE THE REGISTERE

OES AND SEE IF KEY IS STILL VALID

(FLAG) . A

STILL VALID THEN REFEAT

Al

I, OCH
DELAY+Z
FEY

7.6

A

o Ok B2OAD JF 7,00l
2070 FLISH AF
. LI FAal
LI [, OCH
CALL DELAY+Z
FOF AF
I I e
OVERLY LI A, (BRIT)Y
BIT LA
AR Z-RBL.1
ZET 5.4
WAF BlLZ
BL1 REZ 5,A
BLZ QUT OFPORT
o N Ml
10w TOGGLE COLOR FLAG, AND CHANGE COLOR BLOCK
e DO ORS %g A, (COLOR)




N 0
A .00
.0 A, 0
LI (CEHLORTY . A
LI CCOLORY - A
ny E, COLADR
LI ML, COLORO
CALL WORRFIC
LI A (CEEY)
i 0
WP NZ . GO
CALL MOROSS
F Cofl

cit L3 Al
LI (COLORTY . A
LI (COLOR)Y - A
LI DE ., COLADR
L0 ML, COLORL
Akl WORFIC
LI . CDEEY)
(M= 8]
Wiz NZ ., Mt
CALL MORDEE
AP oMl

WORFID LD L 240

1.1 (R 4 B0
LI

2500 DI

2510 Ann E

2520 LI B, A

A0

g
O
OhERE

DN
OSOD
OEEO

O = L NG CL2

] IMC I
I25E0 L2 DES o
ase & [T
A NZ4L.1
RET
# DISFLAY MENL
DIsMeEd LI B, 4071
L. OE » MENBLIF
LI HL.» METEMF
LOIR
i oOM
CLEBLUMF SLIB A
Lo (CEEY). B
= COLORE
# UNMIORAW WITH LIGHT FENM FROM KEY COMMAND
LIDRAN LI Ay (ETXD
R ]
AF NZ,=STXLZ
1.0 CCOLDR) » &
STXLE LD A PRe]
LI (COLORY . A
LI AP
CALL DELLAY
CALL DLogr
(R 4.0
Lo (FLAG) A
P CHOME
# CLEAR MEMORY AN HOME CROZS
CLMEM LD A, 0
Lo (FLAG) . A
.1 (BTX) . H
CobLl RFLAG
13

anY
b
b

AR

DS REIN]

0

(RS
T

21OEO O

LY Y

(R 2 W
00 F
DEOR DE B 04
OE0E 97

0O
(RS Rk
0L,
O
Oy E
LT
[ R I S
Oy 7 E
Cra e HE
IR N I A b

OUUE T 7ROl
Of

O

O

O ST

)
Oh

1 o

Of

07

SF O
DO
C 07




17 LA QO
Cmoaw 07

CAlLL CLEAR
AF CHOME
# SEE OIF PEN IS POINTED TO MENMU, TF MNOT FUT CROSE THERE
MENLIO  CALL MOROES
CALL LETART
LI . (TOGGLE)D
oF ¥
WA NZ. TOGDRA
.0 A, (LIETACK-1)
SUR S OESH
AR N MENLIL
TOGORA  JP [R&H L
MENUL LI A, (LIETACK-1)
SR OFT7H
400 AR s MERMLIZ
07 4010 JF DRAWL
4020 * TAEE X & Y, SHIFT TO FIND BLOCE FEN IS AT
20w 4020 MENLIZ LD HL, MTARLE
12 4040 LI B (LIETHCE-2)
4050 SR OsD
A0 SR 6
ADTO SRL A
3
£

90 D S0 O&
4G DO AS OGN
O=q= 25 20 OO
0946 FE OO0

R S W W B

QAR R 02 LR

07
12

AOE0 R

4 4 4090 SRLF

ovaF TR O17 4100 FL. A

Q971 "5 4110 ADDC L

OR7E &F 4120 LI LA

ORTn s 77O 4130 AR M TUUME

ORTE 2 4140 ING  H

R77 B 4150 TAUMP R (HL.)

01973 41460 w TARLE OF MENU OFPTIONS

OR7E s 1E 4170 MTARLE R NOBLE

0978 1R B 4150 R CLEBLMF

0970 18 1A 41320 R NOBLE

e 4200 R DEDOT
4210 R NORLE
s AR RAW

AR NOBRLE

R LIDRAK

AR NORLE

3 A0 R LERL

- 4270 R NORLE

OPEE 10 852 G220 R LIZERZ

PO 1E =T R NORLE

Qe o 1s By 4300 R LRz
1
i

IR JR NORLE
SR MOBLE

220 o IF MONVALID BLOCKE JUMP TO COML AFTER & DELAY
T TE O 4340 NORLE LD A, 2

Q2 CIV TR OO G380 Call. DELAY
Ol CR R0 QA G340 CALL MoROSs
L BE Q4 G4E70 S IO
4520 % PLOT ZINGLE DOT WHERE CROZE 15X
40 #

aE 0l 4400 DSDOT L0} Al

mE 4R On 4410 LI COLOR) . A
o9 CDODE OR 4420 CALL POINT
aovikE DE 02 4420 LI s 2
QeI 22 4k On 4440 1.1 CCOLORY » A
OPRO ZE 05 4450 LI ALS
O9@RE O 7B Ol &0 Coalll DELAY
Q@RS ZE Q0 G470 LI A0
ORR7 32 BF O A G50 %E (FLAGY . A




07

2 0C

QF04 CIY 44
0907 ZE QO
e A
O
Q@I
O
OPNF
O
O

i 5

L

PR
OFFC 21 9
owEE Ol OF
o0 7TE

RTETH NI
O
IBTALS WA W ]
IRTATHTAY

A0 CA IR

OROF ES
OR10 OE
[ST25 I S W R T
Of14
O 15

Givla 3

(M

- O

- O

0]
(874

O

07

O
05

05

O
O

O

(81
[ W1

OO0

Qs

0R

OFR

t Of

O

Of
00

00
12

($]

L4970
A43=00
4510
4E20
4550
AE4 G
4550
AEEQ
GETO

4410
& 20
4530
G &40
G L5
VAYINIAS)
GLT0
420
420
4700
4710
4720
47320
4740
{750
4760
{4770
70
G770
500

4;

SO0
010

S040
EOS0
HOEO
=070
SOR0
=050

5100
=110

=
# ORAW WITH
RAK L0
f
P
L.
LI
STXLE LI
LI
LI
ALl
ALl
L.
LI
i
# AL
# CHANGE TF
% GLWAYE
LImER T WF
LmERZ P
WSERZ P

LISER MERNL

HAVE THEM UM TO

CHOME
LIGHT FPEM FROM MENL
M, CZTX)

O

MNZ.5TXLE

A1

(COLOR)Y - A

il

CoOLORY - A

NS

DELAY

Lit 0f

[APRY

(FLAG) . A

CHOME
SELECTIONS
YOl LIEE TO

JUIMP TO MONITOR

ANY ROUTINES YO WRITE
PEOMLY WHEN FINISHED
FO00

=000

=000

#CALTEBRATE LIGHT PEN ROUTINE®

#THIS

ROUTINE DISFLAYS

THE MESSAGE " CAL " ON THE

# SCREEN AND A DOT AT THE COORDINATES 20-20
* THE MIDDLE OF THE SCREEN. ®

AL L
LI
LI
LD
CHIT
AT
1.0
LI

CALP

# DRAWE
FICL Lo
LI
FICE LI
L0
LI
LI
o
I

WHAT EVER X % Y

A0

(YOFF)?Y» A

(XOFF)Y. A

AL OFFH

RORT

CLEAR

.01

(COLORY . A

5 ARE IN XARRAY &

YARRAY

+

HL. . XARRAY
B YARRAY
A CHL)
(X+1).64
Mo (RO
(Y+1). A
OFFH

Z. CALDO

FLEEH HL
FadsH R
CALL POINT

FoF
FoF
INC
TN
P
CallDo o Lo
i.n
Calno I
BIT
NI=
AL

THE

Bt

Hi.

HL.

B

FICE

B0
COLOR) o« /A
ITPORT
q‘JA

NZ . CALDO
LETART

# CALIBRATION OFFSET ROUTINE

I} Lh
LI
Lo
Al
NEG
LI
15

Ay 1
(COLORY - A

A, (LISTACE-1)
=oH

(YOFF ) - A



O
(RTEICTIN
DY
OMA40
O3
IRTATS
STATIR4
IRTATTON
Ofsdi

DA R

OfedE A

RIatwE)

DASG 3

DAST 3

GAEN
OASE
CrEF
(STLTAN

AR
AR
0460
TAYR S
OR70
ORT
074
DT &

ONTE

DATR ZE
OR70E

Oy
Q@5

OR7

OfPE 5

[eTatal
STATM
OAPE
YR
06O
W FATE N
RIATETEN
DANT
OAAA
[BTSTETI
OOEAE
OGOF
OARO

SN ACT
HE FE

L Q7

07
(519
00

Of
O
12
O
12
O

o OR

Of

O

L OR8

,,,,,,

7
07

A

07
[a1a}

R

ol
oo~

Al
7
07

Y

O

OF

0f

Qe

=120
130
3140
5150
=140
5170
H1E0
1RO

SAGO

1.0
AN
MNEG
LI
RET

I
EIT
JE

D_D0E

I
LI
Lo

5250 LI

# CONTINUALLY DORAW WITH LIGHT FEN.

Ay (LETACKE-2)
=0

(XOFF) . &
TFORT

4.0
MZ . DL L

ALkl LETART

£ (USTACK~1)
(Y+1).A
A (LISTACK-2)
(X+1).1

SE2A0 CALL POINT

G270 DLOOPL IN

ERE0 P

SAP0

RET

AR
# START OF
LETART LI
CETART LI
) .
AT
T
T
Lo
ouT
M
BIT
i
LI
(I
LI
Lo
LI
I
LI

BLEGFF

S0
400
5410
S 20
5430
540
L4550
S460
B470
H4E0
BAS0
SERO0 #
b hich %)
HEZ0
BEZRO
BSR40
SER0
BERLO
BETO

HES0

LOCATE

Lsin

T
LaNOT IN
AND
JP
iy
GET
LI
AT
TN
TN
AT
IND
LI
T
I
L,i F'
AMD
F
1.0
G
=R
CF
AF
16

R
THPOE

SERD
SEQOD
5410
SE20
BLE0
SHE40Q
SAS0
3EAOQ
BLTO
B0
ELE0
=700
5710
=T20
=730
5740

STATZ

STATEX

ST K00ON

L.

wasdnrudr LOOE FOR RETRACE TIME

—

JIGHT FEN LOCATIONE

FEY
ik

Z
DLooE

LCATE LIGHT FEN ROUTINE

CLETALED » 5P
A, OFEH CLROFOUND STRORE
OFF LED OFF . BLACE N
OFORT

£y BLACE
OFORT

A

TV

IFPORT

& A

Z. LOCATE

f. 7BH

E+A

B,0

L IFORT

I, 40H

L LETACK~1
. E

OFF

LOCATE

H
oy
(%]

INITIALIZE COUNT

L2 MASK
REMOVE
O, LED 0N BLACK OFF
OFORT

SR
IFORT

I

NZ . LEBNOT

STATZ

AR RAE R

Fa. 7E5H

OFORT

A STROBE
OFORT

)1

. E STATLES STROBE
OFORT

£y, ()

My TNFOS FOND=17
ju N, LBe=17
L2y E5TOTZ2X N

f, 7FH

OFORT

4

B

. DETOART

EXIT ON CNTL.

TR, WHITE

CLRS STROBE STATLES, WHITE



OARD
OARE
QARG
QAR
OARA
OGRE
QAED
CGABRF
ORRF

05020 2

Ol

A2

OACA
QAT
OO0
OACD
QRL0
AL
Qa4

ORa07 7

Oalns
Qs
OO05
IRTETUIN]
OaDE
ORI
OAED
QAEQ
GREd
QLGE2

ORED

OAE&

RTAT IR
OOEA
ONE
OnED
OAEE
QAEF
OAFO
AR
OAFS
OOF7
ORFA
BTatey st

OAFE 3

ORO1

OROZ 3

QRGOS
OROS

OROA .
[ S

RO
OROR
OROC
OR10
ORLZ
QR1=
Op13
OR17
ORls

47

Fon 2

1E

ok

oo =

4F
2

BE
EO

L

EF

E

. OO0

43

FE

F=
2R

818]

OnR

£y
O

QR

[$73]

Q6
OO

Of

aJe]

(STAY

($1

BTE0 HEE S

S Xe LI
5770 Lo
ETE 1.0
BP0 EX
=00 |0

SRA
NXTLIN LD
0
DEC
L
SR
LR
S
Lo
FLIEH
T
INC
A
AP
THC
=
L1
il
TN
o=
LI
FLizH
TN

CHERZ

LOLO
LOZO
HOZO
HO40
SHOS0
LOED
LOT0
LHO30
EQP0
A0
HLLO
L1220
L1320
140
EH1EO
Ll &G
£1T70
AH180

SAVLN

i dE
LINES LD
T
D
=
L0
LI}
LD
PO
L0
AL
LEC
A
Lo
SR
P
T
R
LI
AR
L0

SLML

AVGLIN

LA

oot EX
LI
SRA
L.
LI
LI
INC
HudwadnsGET
CETINGT LI
L0

LI
17

L0

ACYAY

INITIALIZE TO

M2 LESTACE
SR, LETACK
5. B

aF . AF

o, O

5]

£, (ML)
HL.

HL.

Ay (HLL)
i

=D

Fa CHERES
APEM

AF

I

B
MZNXTLIN
LINES

B

Z.58VLEN
By (HIL)

AF

[}

NXTLIN

[ P

AF

n

GET BEST VALUES FOR

B, I

I

N
Z2ETART
M., 0

oL I

. 0

F

E. 8

HL.» I

i

NZ ., Sl
[0

HL» BC

M LAY
I

AVELINM
&, (YIOFF)
o )
(LISTRCE~1

wrEwaaar INITIALIZE FOR

AF » AF
SP, UETACE
A

B, A

1Y, LUSTACE
E.Q

0
OTEwswds
IX, USETACK
Cahy

H. 0

CORMPUTE DOT LOCAT IONS
-1

~1 20

REFERRH®

SAVE B

gradratetCHECKE LINE VALIJESHS#R -8Rt g R 3 dtpaadd

LOADN © WITH Lo L IME

LA A WITH HIGH LINE

SAVE LLOW LLINE

N

YES, FICK FOHIR BEST VALLES

SAVE HIGHER LINE
SAVE LOW LINE

AVERAGING st mhsdien

Yo A
OOT LOCATIONS #3838 #35ds

~1ZED

$FHFFERE

]
o






Joio L

HE T T FORD

FOE0
O TOAD

?1nn L=
Q0 F1i0
o 7120
M 7130
(811 7140
O 7150

HEoOn T1EG
g T O 7170

QRITDS 2R
OROA Z2 TE
ORDF 20
oRDE o
ORDER O
ORI 20 a5

HPDF i BR o

”BFF &é 1é
ORFO R 12
ORF> CRE 1=

QEFOS 1w
ORFR ES
ORFC 25 TR
ORFF AF

OO0 A 07

¥

' (OF

. O /,}H

71320
71320
7200

JFOINT

FROTMT

Fann

SEADD

RETLIRN
FOINT

O 74( 1)
e - YILOINT

7310
FAZ0
TR0
7440
7AR0
T4ED
TaAT0
7450
7420
TEOO
7310
TERZD
TEZD
CTEA0
TEEO THINT
O FEAG
TETO

TEE

[S1N FEIO
7/UU XL O

O

LI
LI
LI
L0
SUE
.0
L.I
A
CFL.
LI
LI
1.0
Lo
LI
Lo
LI
1.1
FLEzH
FLESH
Lz
NS
FOE
P
P
LI
OO
LI
LI
AL
L0
LT3
ADn
LI
L0
S
LI
I
‘_i {Z:l
RET
L.
LI
(e
WIE
L.
RL.
KL
Ri.
.
L.
L.
L
Feb.
L.
AL
A=
L.
LI
NI
L0
A
LI
WA
THi
19

i fy
Hq. (X2)
Hs R

. (K1)
H

A
.0
WL L3

E.A
HL. ©
(X)) HL
(YD) HL
N (YED
(Y+12,A
fia (X2
(X+1).8
B

[

HL.
FOINT
Hi

nE

B

. (YD

i

(Y). &
fL (Y+1)
[

(Y4 1) 65
s (X))

I

(X)) 6
Fa (X+1)
£
(X+1),.6)
L.

FZ, JPOINT

HL - (GRFET)

DES (Y+1)
Tt O

£y

E

I

E

]

£

I

E

o

E

It

HL.» D
HL.

A (X+1)
4
O7H

ML TABLE

L.

Lo 13

MO MORE
H

AR L
FUT QFFSET IN L REG.
IF CARRY WE ENOW THE

FIXED DELTA Y+1

FUT IT IW H REG

SLIBTRACT X2 FROM X1

FUT X DIS/ZZ56 IN DELTA X

CLEAR ACCLIMULATOR

i TR THERE Was MO RORROE
CORRECT =IGN OF HE IF NEGITIVE
FIXED DELTA X+1

START COUNTER ANEW

THIS I5 TO CLEAR THE LOW BYTE
ONLY, T SAVE BYTED CLEAR BOTH
T THE FIRST POINT WE FLOT
SAME HERE

SAVE DELTA Y

SAVE DELTAR X

SAVE THE COLMTER

GO FLOT THE POINT

CRE DELTA X
DELTA Y

GET \

MOVE Y BY ONE RY
PUT IT BACE IN Y
GET vY+1i
ADRD DELTA Y+1

FUT RESULT BACK
GET 7

MIOVE X BY ONE BY
FUT RESULT BACH
GET X+1

ADD DELTA X+1

FUT RESULT BACE
STORT THE COLNT
FLOT 2%4 POINTS TO

PTG

g
17258

I y+i

AL TG
IN X

LA2nma

IN X+1

SAVE CODE
BEGININMG OF POINT ROUTINE
FIRST GET GRAFICE RBUFFER
THEN Ye1.NOW CLEAR I REG,
CLEAR CARRY FLAG

MULTIFLY THE DE REG,

BY 22 TO GIVE Lz OUR

LINE COUNT. THIS SURR.,
MOVES THE COUNT RBY 22
WHICH TS THE NUMBRER OF
BYTES IN A LENE

MW ADRD GRFET TO NUMBER
LINES TO GET Y

BEGIN X COUNT ROUTINE
GET X

STORE IT IN © REG.

GET LAST 2 BITE

GET AnDR. OF ThaBilLE

TO A TO GET OFFESET

BIT



OOR
O -
OLOD OF
DOE O
CHDOF
10 EA
LTI
O3

0014 AF

LS

4 QR

O
(BT
Qi

dr.

OCLoE
OEFE R
A0 G
RTINS T =
[T S
TR I
a7
BINE ST
AR 3
orAn
OCAE
ST S I
OEE A0
ST S |
GUST7 Ch L5
TITE T

OISR
QIEE
A

Qa2 2

Fr

D70
OrFLoO1nR
ST
W74 09
D75

=0

O

LR &

O

O

(BN

O

G0
O

SO0

o

On

740
7 EE0
Tl
TETOQ
TLHED
TG
F7O0
T710
T7320
7720
7740
7750
T7E0
T770
FTEO
T700
TE00
7810
TEE0
7R3E0
7240

ALY
OO0

MORE

GETVAL

MTAR
TAE

LIOFF
OFF

LON
N

i

TEST

FIMNISH

FINNT
FINYT

LI
.TH
RECA
RRCAH
FRCA
SO
O
ADD
LI
o
LI
L0
LD
L0
AN
=
Al
(A
AR
TNC
k=
R
R
R
R
AR
AR
M
LI
.1
LI
NS
Iatist
JR
N
(R
IR
R
LI
XOR
R
Lo
AN
(i
=
IR
P
LI
Lo
L0
RET

#ROATIMNE TO

CLEAR

AMILNT

TARLE

LI
LI
LI
LI
SR
.0
TN
LOIR
RET
[
20

B, (HL)
AL

1FH

HL.

L.

L&

fs CHLD)
{(HANDLE) . A
CNHANM Y 2 FEL
HL . TAR

M LR
Q74

A

L.

L Ay

NG, MTAR
H

(HL)

OFF

[N

ZPL

TEST
LOFF

LN

A (HANDLE)
s

. R

i

FINT=H

A, (HANDL.E)
B

FIMIsH

. (HANDED
B

FINIZH

A, (HANDLE)
B

Hl.. O
Z:FINYT

L.

FINYT

HL.» (NHAM)
(HL.Y - A

HL, (COLOR)

ClLEAR THE
LE. (GRFET)
H. I

L. E

BC, 21910
i

(OEY- A

NE

ZOH

]
Fn

OO % S

oo

Pa
it

LAl B REG. BYTE
GET oLl X

DNIVIDE IT BY =

GET
GET
N
FUT
LT
FUT
FLIT
THIS

LAZT 5 RIT:
LIME COLUNT
LOW LLINE COUMNT
sO0R. IM L REG.
ADTDR. IN &
IT IM & TEMF
DR, IM & TEMF
ROUTINE IS TO FIND
OUIT IF WE WANT THE DT
O, OFF . COMP. . OR TESTED
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