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I.M.A.G.E. was written to aid ~ou in creatins srsphics drawingsy 
charts, and to sive ~ou the nece55ara~ routines needed for 
~raphics. Within the editor are several subroutines useful for 
~eneral purpose ~raphics. A description and instructions on these 
routines will be descused later in this text. 

The editor takes control commands from the ke~board. 
Th(:·~s€~ Whf? T\€~ cho~:;(~~r·, OVE~ T' regl..ll a l' I{e~~s fc) l' th€~ fo 11 ow:i. n~:.~ T'I:~a~:;(Jns. 

Two finSers are reGuired to complete a command, therefore erasinS 
the screen b~ accident, after a lot of work, becomes much harderv 
also the possibilit~ of conflictions with other lansuaSes is 
lessoned, leavins the entire ascii set available for other uses. 

B~ usin~ I.M.A.G.E. in conjunction with the save functions of 
audiovPhimon, or Diskmon ~ou can save the pictures ~ou draw with 
the editor. The vectors that ~ou chanSe for audio rassette saves 
are 001 052 iOCT, 012A iHEX (b~te), and 001 055 tOCTy 012D iHEX 
(paSs). In Phimon and Diskmon ~ou Sive the command-
USA name (FIRST PAGE)-(LAST PAGE)". You don't have to save all 
8K if ~ou know the besinnins and endinS address of ~our drawins, 
but to make it simpler ~ou misht as well save all BK. 

I.M.A.G.E. also has a menu selection facility which uses t~e 
li~ht pen that comes with the Digital Group hish resolution 
srsphics board. Up to six functions can be activated simpl~ 
bs pointin~ the lisht pen to the desired box and pressinS a 
t:.lut ton. Th Y'i:~'~~~ of the funt :i. (Jn~) a re a 1 T'ea(:i~~ I..ISf?d. Th(-? b locI-'.. 1. (;1bf:~ 1 (·.~r..i 
US" draws a sinsle point where the crosshair is located. 
Choose the UD" to continuall~ draw with the lisht pen. "Ul" erases 
with the lisht pen. "U2 thru U4" are user selectable. When wou 
load in the cassette "U2 thru U4 1 will vecter to the shlstem 
monitor. To chanse these vectors to Jump to a prosram that hlOU 

have written three Jump vectors have been provided. The spaces 
between the blocks vector to the main command loop. The addresses 
for these vectors are in appendix *3 alons with the other 
important addresses ~or addins subr~utines and interfaceinS 
I.M.A.G.E. to other lansuases. 

Another function of this editor is the ablity to have it 
execute multiple commands. This is acomplished b~ usinS ill command 
buffer set aside for at the end of the code for I.M.A.G.E. In 
order for 801..1 to use this function wou must first set a flas to 
let the command loop in the edito1' know which mode it is in. This 
is explained in detail further in the text. 

I.M.A.G.E. uses a crosshair cursor. Full cursor comm6nds 
are provided, with a software repeat ke~. After loadinS the 
cassette, the Disital Group Op S~stem will appear with the resular 
menu commands. Numbe1' 7 will say I.M.A.G.E. Before soinS into 
I.M.A.G.E. 801..1 must let the proSram know where ~ou have the 
Sraphics board located. You do this the same wa~ it was done in 
the software supplied with the Digital Group Graphics board. 
You So to the address of RGRFST M and insert the address of the 
location sou have 801..11' board, low order first, hi~h order second. 
Return to the Op System and press number 7. On ~raphics monitor 
the menu will appear on the bottom of the screen. The buffer is 
not cleared when sou enter the editor, permittinS one to leave 
the editor and return to it without erasin~ what hase been 
previously drawn.To clear the screen press control C, then 
to display the menu press control Gt You ma~ then press the home 
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~~. (-:.~ ~;~ 't,O (1 :t. ~; P .I. m ~~ 1:, n f~ C y' 0 5 5 hal Y' cur '!!; (J i'. l:i f.~ ,.' C) r (~~ u ~:; 1 n-!:;{ t ttel:1. !:.~ h t ~~ fit n 
,calibrate it, (explained further in text),pres5 Home and the 
crosshair cursor will follow the pen. Since the crosshair cursor 
is in the complementins mode after snw routine clears the screen 
YOU must press Home or ~ou will set multiple crosshairs. Option 
*8 enters I.M.A.G.E. in the macro mode. 

SYSTEM REQUIREMENTS 

4 K of s~stem memor~ 
One Disital Group Graphics Board and Li~ht Pen. 
Kf:~~~boa y'd. 
Mol"! :i. to Y' • 

Z· .. ·BO CPU + 

The capabilities of I.M.A.G.E. are shown in the followinS 
t,ablE~: 

Executive Commands: 

Software repeat on all ke~board commands. 

HOME 

CONTF~OL.. I S II : 

C(]NTI:~(]I... I E": 

CONTr~OI... I [I II : 

CDNTF<OL. I A II ! 

CDNTF<OL. 'B It : 

Centf.~ r~) thc-? c Y'ossha i Y' CU T'~i;() J' • 

Hex:9E, Octal:236 

Move the cursor - control kews can be used if 
wour ke~board does not have arrows. 
Control H: Moves the cursor left. Hex:88, Octal:210 
Con t J' 0 1 I: M 0 v est, h e CUT' 5 C) T' l' i !~ h t • HeN: 8 C, 0 c t a:l. : 214 
Control a: Moves the cursor down.Hex:8A, Octal:212 
Control R: Moves the cursor up.Hex!8B, Octal:213 
Control K: Homes the cursor.Hex:9E, Octal:236 

Turns on one dot at the center of the crosshair. 
Repressin~ Control'S' will turn that dot off. 
The sinSle point routine in the editor is 
different than in most point proSrsms in that 
it is in the compimentinS mode. This makes drawinS 
with sin~le dots easier, ~ou don't have to keep 
chanSinS the color flaS, Just position the cursor 
OVf~ Y' the dot. 
Hex:93v Octal:223 

First point of a line. 
Hex:85v Octal:205 

End point of a line. 
Hex:84, Octal:204 

Command to draw a line between the points siven 
b~ the previous Control 'Eu and 'D h commands. 
Can be used to draw lines with a common startin~ 
point and different endinS point by movin~ the 
cro5shair cursor and pressins control '[IN after 
pressinS control 'AM to draw each line. 
Hex:81, Octal:201 

Draws a box around the points Siven b~ the 
Control 'Eu and 'D" commands. 
Hex:82, Octal:202 
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ContI'c)l IW O
: 

CONTF~OI... I F II : 

CDNTI:~()I... I GO: 

CONlF<OI... I [11/: 

CONTF<OI... I F~ II : 

CONTf<DI... I X II : 

CDNTHOL I C~ II : 

C () N T I:~ 0 I... IT": 

H 'r t, e l' Sl J. V 1 n!3 '(. n ~? lo, (} n ,(, l' t) .L - r.:. - (!S I "~' A.' \.. \.1 III In <.,. I ....... , 

~ou must move the crosshair cursor awa~ from the 
area of the box or else the proSram will not draw 
over the area of the crosshair. 

The editor will come UP with this flas beins onev 
and no color block displa~ed. Pressin~ control 
, W II w:i. 11 d :i. sp]. a~:l thf~ CD:I. (,1 T' () t:.\ 1 Dck :i. 1"1 th~:~ m(·?nu a y'(~:oa 
To tossle press control 'W" and C=l will be 
(~:i. ~:>F' I a~~€~d + 

Hex:97, Octal:227 

Clears the sraphics buffer. Further decription 
on manipulation of this routine is mentioned 
later in the text. 
Hex!83v Octal:203 

Calls the calibrate lisht pen routines. The 
messase II CAL U and a dot positioned at the 
center of the screen will appear. 

Toe ali b I' ate t h f~' P E~ n !:> i ITI P 1 ~:~ F' 1 d C ~? t h (.~ (-? n c:.i 
ot' th(,~' p(:~n (J V f.? r thf.:O dDt. and f~' T'E~S5 thE.\ but tC)1"I on 

'the pen. The screen will flash white Dnce, and 
the proSram will return back to the command loop+ 
At that point ~ou must press Home before usin~ 
the light pen or mavinS the crosshair. There is 
more information on calibratinS the lisht pen in 
th€~ manual ~:;uF'pl:i.E~d wit.h th(.;.\ 9rc~phit~s board. Th\7,lSE~ 

are basicl~ the same rout.ines. 
Hex:S6v Octs]':206 

Displa~s a menu of six blocks. If t.he menu area 
is overwrit.t.en, it can be redisplased without. 
erasinS the Srsphics buffer bs pressinS Control 
'G". To chan~e the contents of a block disPlased 
in t.he menu ~ou must follow the decribed method 
in ap}","end i ~.~ :U: :1 .• 

Hex:87, Oct.al:207 

Tos~~l€~s t.h{·? ITIf:~nu f~nablE.' flas. If sou do not. wish 
to ,use the menu, control '0" will t.urn it off 50 

sou can use the entire srsphics buffer for sour 
imaSe. Repressins control 'au will turn it back 
on. This command is very nice to have when sou 
wish for whatever reason to USB the whole screen 
or wish not to use the lisht pen and menu. 
Hex:8F, Octal!217 

Allows ~ou to draw continuall~ with the lisht pen. 
T h f? ]. ish t )':, e n IlIU s t h a ve b (-.~ t' n c <:11 i b Y' a t (-.~ d b f~ of 0 Y' t:~ 

sou enter this rout.ine. 
Hex!92v Octal:222 

Same as control 'R" except it erases~ 
Hex:98, Oct.al:230 

E E; cap f? ~;; f l' () 111 t h (.,:.~ con t l' () 1 I R" <:1 n (1 I X" C (;) ITlll. an ('.1 ~; 
and returns ~ou to the command loop+ 
Hex!91, Oct.al!221 

Jumps back to the ssstem monitor. Can be 
modified to return sou an~where ~ou like bs 
fillinS an exit vector with the 
address sou want to Jump to. 

3 



The address is f072E). 
Hex:94v Octal!224 

(.~ top down aPF'l'oach w:i.11 be tal'-.f?n to f.~~.~p 1 <~:i. n ~~c)me of th(~~ 

various subroutines in I.M+A+G.E. This BPproch is taken to 
assist sou in understandins I.M.A.G.E. in conJuntion with readin~ 
the source code from the top down to the end if ~ou wish. 

I.M.A.G.E. beSins with the lable "NOMAC". This code sets a 
fla~ called "STRING" which in turn is used b~ the command loop 
which checks to see if ~ou are in the macro mode. To clear "strin~H 
so YOU can use the editor in the macro modey ~ou enter I.M.A.G.E. 
at" MAC F~ (].. i n ~:; t f:~ a d (J fUN () MAC u. (J p t ion :JI: 8 :i. nth €~~ (] F' r..; ~:~ sis f () l' t h :i. f:; 

The lable "START" loads the "HLU resister pair with the 
address of sour macro buffer. This buffer mahl have UP to 256 
c haT' act e r i:? n t r' ~:I sin it. I t ITIUS tal soh a v e as its fiT' ~:; t c hal' act (~ Y' 

t. h (-:~ n 1..1 0, b (~~ l' 0 f c h a rae t (.? T'S i n '::~ 0 U Y' ~:; t r :i. n S • 
E a c h c h a r (:~ c t f? T' i ~:) an e i ~:~ h t b :i. t b s t (.:~. F 0 T' E~ >: a ITI pIe t h f? 1.:i. s t C) f 
commands "09,83y9E?85y8Ay8Av8A?8A,84,8i u HEX would clesr the screen?4 
home the cross?set the first dot of a line~move the cross down 
four places,set the last dot of a line, draw the line between 
the dots~and then return. In the command list is also ill list of 
the HEX and OCTAL eisht bit values of the commands. 

This function can be used by itself or with a hiSh level 
lansuase such as Oasis basic with its "USR" strins function or 
a lan~uaSe hlOU ma~ have. 

"INIT" follows with the necessary code to initialize the 
~raphics board 10, set all the proSram flaSs,and to let the software 
know where the ~raphics board is. The tape ~ou reseived has the 
board located at 8000 HEX. To chanSe itv use the opsystem to so 
to the address (OC85),chanSe it from 00 80 to the address hlOU 

have hlour board located. The lable for this address in hlour 
source code is "AUTO". 

"MCROSS U draws the crosshair cursor. When "MCROSS" draws 
it is in the complimentins mode? therefore it can be moved over 
(:) t h (.:~ T' d l' a w :i. n Ssw i tho ute r a s; ins the IT! • 

"COMi" is the main cOlTlmand loop. It looks for the ke~strobe, 
the lisht pen button, and checks to see if the software is in 
the macro mode. If the lisht pen button comes true (pressed), the 
prQsram Jumps to "MENUO" which in turn looks to see if the pen 
:i. ~:; :i. nth (-.~ m (~n 1..1 a T' E.~ a, :i. f n <:) t t h f? ~~ 0 f twa Y' f.~ m 0 v est h e C T'D 5 S~ h <~ i T' to 
where the lisht pen is pointins. Otherwise ·COMi" loops lookins 
for the kesstrobe. 

To place sour own proSram in the menu table, put the 
address of hlour routine in the "USER.· sou wish to use. The 
address of the user vectors are (O~DF) for "USER2 N

, (09E2) for 
"USER3"y (09E5) for uUSER4 u

• The only restrictions for placin~ 
~our own routines into the menu selector are that when the~ are 
fin:i.!:;h(·:~d ~:~Ol..l 11I1.J~:;t ,jI..lITiP to IICI;~L..2" which tal{f?S Carf? of thf? PY'()~~~r'al1l 
flass. The address of "CRL2" is (OB65)~ 

The Sraphics board and the liSht pen use 1 input and 1 output 
port. This software uses port 17 for input and output. If YOU do 
not wish to use port 17 then ~ou must reassemble I.M.A.G.E. or 
use the table in appendix 12 to chanSe the addresses of the port 
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The point and plot routj . s are siffiilar to the ones supplied 
. 2so1ution Graphics Board, except 
Ghroush a menu like *"GETVAL" but 

, ~I :i. th ~:~OI.J T' II i ~~ :i. ta 1 G T'OUP H :i. !:It·, 
thf:. ... ~:;.(·:·~ T'DUt i n(·:·~s c~ 1'(0 n()t ca 11 E.' ( ; 

;':~T'(-:·~ call<:~(Jl€·~ T'outines. FOT' (~~:;': .. I(IF"'I~:~ to u~;e po:i.nt in c~ PT\O~~T'i:~IYI C)f' 

~:~ () 1..1 l' 0 t.,l n ~:~ C) U W 0 U :I. d ~:; a ~I: CAL L.. f' 0 I NT \I and PC) :i. n t (.:.~ n d s wit h (~ " I:~ E T • 
*****BOTTOM OF PAGE TO SAY "SEE LISTING IN GRAPHICS BOARD MANUAL H**** 

Point: Draws a point at the coordinates siven b~ "X" & 

Plot: 

"Y" + 

Drc:1W~:; a :I. :i.nE.\ between "Xl", II Yl" & II X2 If, .. Y2" + 

Both must have MeDlOR" set to the appropriate 
nUlTJbf~T'. 

Clear! Clear the graphics buffer. Can be chanSed to 
clear onlhl part of the screen b~ substitutins 
the amount ~ou want cleared into the location 
IIAMOUNT+l" which is in the subroutine MCLEAR". 

(-)PPENDIX 1 
If ':::!(]u w i ~;h to chan!:le th~? apP€~a T'anC(':~ of onf.·~ (] T' m(:> T'(·:~ of th~:za 

blocks in the menu to suit ':::!our own taste it is done bhl the 
followin~ method. 

i. Go into the editor with the 17 command. Clear the screen. 
Home the cross. Displa~ the menu. Move the cross to the 
block hlOU wish to chan~e+ Alter the block to the wa~ 
hlOU want it~then home the cross. Press control uT' to 
,j U ITI F~ tot h e C) p r:; ~~ 5 t~? n.. Got C) t. h e a ci d T'~? f:~~'; () f M II I S r1 ENd 
(0000). Referin~ t.o the sourse hlOU will see the code: 

DISMEN LD BC,607D 
LD DE,MENBUF 
LD Hl,METEMP 
LDIf~ 

..lP CDMl 

ExchanSe the address in MMENBUF N with the address in 
"MENTEMpu, example: 

Before A2D4 :L:L AO 9C 
A2[r.7 2:1. :l.C A? 

I~ft~? r ~~2D4 21 lC A? 
A2D7 11 AO 9C 

Return to the ops~steffi' So into the editor, and press 
control uG'. No apparent. chan~e will be seen~ but 
imffiediatel~ save this core imaSe of the editor and it 
will now displshl ~our menu chanSes. 
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APPENDIX 2 
LIST OF ADDRESS TO CHANGE FOR DIFFERENT PORTS. 

OPORT LABLES: INITf2: (0632) 

CALP: (09F2) 

CSTARTf2: (OA6B) 

BLKOFFfl: (OA6E) 

L8NDT-1: (OAS8) 

INPOS+2: (OA95) 

STAT2-4: (OA9A) 

STAT+2: (OA9F) 

STXCONt2: (OAAC) 

LOADD: (OB7S) 

IPORT LABLES: PEN: (069D) 

CALDO: (OA20) 

DLOOP: (OA44) 

LOCATE: (OA74) 

L8CON+7: (OASO) 

LBNDT: (OA84) 
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APPENDIX :3 
List of pertinent addresses 

NOMAI";: : «)6()(» 

MACI:~O : (06()B) 

FAKE: (:t.2()5) 

INIT: ( ()t.):~O) 

AUTO! «)647) 

MCf~DSS : ( 06~)() ) 

CDM:L! «)6BE) 

CI:~L2 : «)B6~') 

MENUO: (09:~D ) 

PI.,.Dr: ( ()B'7F ) 

POINT: (OBDC) 

CLEAR: (OC66) 

AMOUNT: «)C6C) 

X: (OC'7D) 

'1: (OC'7F) 

X:L: (OCB:I. ) 

Y:I. : (OCB2) 

X2: (OC8:3 ) 

y,.) ;, 
.:.. ;, (OCB4) 

GI:~FSr : ( OCB~:; ) 

USEF~ 1 : (09ItF) 

USER::!.! «)9E2) 

USEI~3 : ( 09E!5) 
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0/:.0(1 
t)600 
0600 
0(.02 
O.:':.O~i 

t)(:.05 
o ()t)::: 

O.~:.(J('I 

0.:;.0[1 
<)I:;.OD 
060n 
Of::.OD 

31:: 
.:::~2 

(::3 

:3E 
:~::::: 

FF 
':) :. OC .' '-' 

~::;:: 06 

00 
'~j:~: oe 

o ,~. 0 D 21 05 1 2 
0610 E5 
0611 7E 
\)612 1·7 
O.~:, 1.:::: :;?3 
0614 E5 
O,~.1. 5 (:5 
061. (:' F5 
0617 7E 

Ot..'-.,lE: Fl 
061.C C.I. 
061.D El 
Of:.l.E 10 F:;: 
0620 
06:;;::0 
0:':'21 

O(~.~?n 

062D 
i.)6:::::0 
\)632 
()(:..:':Lj. 

(,6::::(;. 
06:~::9 

t)63B 
06::=:E 
0641 
0644 
0/:,47 
064ti 
O{~.I:~ D 
O,~,4D 

06!::iO 

06::;0 
01,:.52 
06~i5 
t:}6~59 

(,(:.·,~::,ri 

O{~.~;D 

O.~.5E 

El 
77 
CD 

C3 

:~:E 

::::2 
:~:!:~~ 

:::::E 
D3 
3E 
:~:~"2 

3E 
'~"-:J .... '..:.. 
:~;:::: 

:~~:: 
.-.. -, . .:, .. ~:. 
.-, 1 . .:.:. 
..... ).-:-
..c~ •• .r: ... 

C:3 

3E 
:~:.l'2 

ED 
7'=' ' •• 1 

"-4'"-' ... :1,,::. 

79 
[16 

50 

00 

:::;:0 
0:3 
02 
FF 
07 
0;': 
!.lE 
00 
::::F 
';.'::~ 
90 
O:~: 

00 
:::5 

F7 

02 
4E 
48 

::;:0 

02 

o.~. 

05 

1·-, ..... 
12 

OD 

oc 
OC 
OC: 
10 
::::0 
OC 

0::: 

OD 
02 

oc: 

1 .~:, 
..:~ 

0100 * IMAGE SOURCE V 1.0 AUGUST 1979 
0110 * GENERAL COMPUTER TECHNOLOGY 
0120 ~. 

0130 ST 0600H 
0140 * THIS ENTRY POINT DOES NOT USE THE BUUFER COMMAND LOOP 
0150 LD A,OFFH 
0160 LD (STRING),A 
0170 * JUMP TO INITILIZE 
0180 JP GOI 
0190 * SET STRING TO USE COMMAND BUFFER 
0200 LD A,O 
0210 LD (STRING),A 
0220 * FALL INTO MACRO MODE 

0240 * LOAD HL WITH THE ADDRESS OF COMMAND BUFFER 
0250 * F<OUT I NE TO EXECUTE CCWII·"if."iND:::; FRot.,\ BUFFER II FAKE" 
0260 STnRT LD HL,FAKE 
0270 ::;TCOt1 PIJ::;H HL 
0280 LD A, (HL) 
0290 
0300 LOOP 
0310 

LD B,A 
INC HL 
pu:=a~i HL 

0320 PUSH Be 
0330 PUSH AF 
0340 LD A~ (HL) 
0350 JP COM2 
0360 LOOP1 POP AF 
0370 POP Be 
0380 POP HL 
(L~i90 D . ..INZ LOCIP 
0400 * GET NUMBER OF OPCODES BACK 
0410 RET POP HL 
0420 LD (HL},A 
0430 CALL MCROSS 
0440 * CHANGE TH I ::; L.OC TO ,JUt-iP ~JHERE YOU Wt~INT TO 
0450 ,jF' 5000 Ol\ICE IN 81'4::; I C ~.J I LL BE .. ' RET /I 

0460 * INITILIZE SEQUENCE 
0470 001 L.D A,80H 
0480 LD (USTACK-l),A 
04':"0 L[I (USTACK-·2) , (~ 
0500 INIT LD A,OFFH 
0510 OUT OPORT 
0520 LD A,2 
0530 LD (COLOR),A 
0540 LD A,O 
0550 LD (FLAO},A 
0560 LD (STX),A 
0570 LD' (TOGGLE),A 
0580 LD (COLORT),A 
0590 AUTO LD HL,8000H 
0600 LD (GRFST}7HL 
0610 * DO NT CLEAR BUT DRAW MENU 
0620 JP DISMEN 
0630 * DRAWS CROSS CURSOR 
OG40 MCROSS LD A72 
0650 LD (COLOR),A 
061..,0 LD Be ~ (iY3TfiCr:.:-2) 
0670 LD A?B 
0680 LD (Y+l)JA 
0690 LD A,e 
0700 SUB 2 
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OI;;.{:.O 1. E ()5 
0662 :~::2 7E OC 
01.:.(;.5 C5 
0666 F5 
0(;.67 05 
066:::: C:[I DC: OB 
I.) t .. :,:. 8 D 1 
0(-:.(,.(: F 1. 
\)(.t::.D C:l 
O.~. (:. E :::::C: 
nf.:.(:;.F 1 D 
O.~.70 C2 {.2 Ck:, 

'.)(':.74 :::::2 7E OC 
0(;,77 7::::: 
067:3 [16 02 
0(,71'4 lE 05 

\)(:.7F C5 
0(:,::::0 [15 
0/.:.::::1 F:-i 
06::;:::: CD DC: OB 
t)6:3~) F 1 
O.~,.:::t.:) D 1 
O{:.:~:7 Cl 
U(,.:::::,::: :::;:C 
(1(.::::';:' 1 D 
o (,:::{1 [:2 7C 06 
(1/:'::::[1 C9 
Of.;.:;:::E 
t=,l;:..:;:::E 
0690 

(,i;:..·)::::: 
069('} 

1).(1(:,')[1 
"--,,,,;,IJ~/n I. '::/F7 r \:. ., ..... " 
~Oi'::.t11 

DB (H) 

E6 ::~O 

C:2 {~7 06 
:::;:(1 93 OC 
FE 00 
C:{i J B 01.:. 
DB 07 
C:B .~:.7 

(:2 :~:E 06 
(>/:'.(i4 C3 ::;:[1 0'::' 
\)6(.17 

O,~ .. A7 DB 00 
O'~:'(:19 FE :=:~3 
O(~.AB C{i 9C 07 
O/:.f:'E FE f;:8 
O/:.BO C{i ·49 07 
.. ) f:. B:~: F F :;::: (4 
0685 C?) ~56 07 
O/::'B:~: FE :;:::C 
O~:,Df') c:(; .~,3 07 
(){~;B[' FE :~!!~~ 

(ll:'.BF C{~i 70 07 
06(:2 FE ::>1 
O(:;'C'l C:{) F.:7 07 
n~':,C:7 FE 9:3 
o f-:. C';I C{,; 7D 07 
O::.C(: FE ';)\: 
O.~:.CE C(i ::;:') 07 
(,6D 1 FE !::: 1. 
O~:.D::::: (:(.) D:"2 07 
t)/:,[l6 FE :?::2 
o ,~. D :~:: C: (~~ 0:3 0 ::: 
()(::.DG FE :;:::F 

0710 
0720 CML2 
07:30 
0740 
0750 
0760 
0:770 
07'i::O 
0790 
0:::00 
0:::10 
0::::20 
0::::::::0 
0:::40 
0:::50 
0::::60 
0:::70 
0:::::::0 CI1L:;: 
0::::90 
0900 
0910 
O'::/~?O 

09:30 
0940 

LD 
LD 
PU:3H 
PI...I:;:::H 
PI.,.I::::H 
C{4LL 
POP 
POP 
POP 
INC 
DEC 
• ...IP 

E,5 
()(+1»)1~ 

Be 
AF 
DE 
POINT 
DE 
PIF 
Be 
{~ 

E 
NZ 'j CI"IL2 

L.D t-"~ i C 
LD ( X + 1 ) , f"i 
LD A,B 
SI.JB 2 
LD E,5 
LD (Y+1)-;A 
PU:::H Be 
PU::;J-I DE 
PUSH {iF 
C:('iLL. PO I NT 
POP {iF 
POP DE 

(Y)50 POP Be 
f'~ 
E 

0960 INC 
0'::'70 DEC 
09:::0 . ..If' NZ, CI"1L:;: 
0990 HET 
1000 * MAIN KEYBOARD COMMAND LOOP 
1010 COt11 IN KEY 
1020 
ll):;:O 
1040 

(~ND f:OH 
. ..If' NZ ) SERV Ie 
LD A~ (::;TRINO) 

1050 CP 0 
1060 ~p Z,LOOP1 
1070 PEN IN IPORT 
1080 BIT 4,A 
1090 JP NZ,COMl 
1100 JP MENUO 
1110 * COMPARE LOOP FOR CONTROL KEYS 
1120 SERVIC IN KEY 
1 :l:30 COt12 
1140 
1150 
11.60 
1170 
11 :::0 
11';)0 
1.200 
1210 
1220 
12:30 
1240 
12~iO 

1 :2,~,O 
1270 
12::;:0 
12':;:10 
1300 
1:3:LO 
1:;:20 
1::::::::0 

CP 
.JP 
CP 
• ...IF' 
CP 
.JP 
CP 
.Jf' 
CP 
,JP 
c:p 
.JF' 
CP 
. ...IP 
CP 
.JP 
CP 
,.-IP 
CP 
.JP 
CP 
9 

:=:~5H 

Z1FDOT 
!::BH 
z , UARR(!~'l 
:;:: p, I" 
Z'i [I()RROW 
:3CH 
Z, RARRO~J 
!::!SH 
z l LARF\Ol~ 
:::4H 
Z'I LDOT 

Z,SDOT 
9EH 
Z,CHOME 
::::1H 
Z,DDOT 

Z,BOX 
:3FH 

C:NTL. """Ell 

/I UP{)RRO~~ II 

IIRf~RRO~JII 

II LARROW II 

CNTL. 

CNTL. 

11[111 

11.-, ff .::-

CNTL. "HII OR IfHOME II 

CNTL. i1B":DRAW BOX 

CNTL. "Oil 



O.~.D[I C(% 21 07 
Ot-EO FE :::::::: 
(,)f:.E:2 C:A 2C 0';:" 
t)f:.:.E5 FE 9:2 
1':?6E7 CPt BD 09 
u!:.:.EA FE .)::: 
06EC (:('1 Or: 09 
(J(:.EF FE :;=':7 
06F 1. CPI F7 0:;:: 
t)6F4 FE 97 
06F.~. 32 9:;:: OC 
t)I.':.F9 CP" 9D 0:::: 
Of:.FC FE :?':6:. 
~)(:'FE C{\ ::.: 1 07 
0701 FE ';:'4 
0703 Cf7i 28 07 
070(':' 
070,~. :~:A 9:::: OC 
0709 FE 00 
070Et (:(1 1. B 01..:. 
070E CJ ::::E 06 
071.1 
0711 CD F2 07 
0714 ::::E 01 
O? 1 t:, ::=':2 C:F OC 
0719 :;:E 01 
071.B CD 7B 01 
\)71 E (:3 :;:::E 06 
0721 
()7:21 :~:(-1 90 OC 
0724 2F 

072:::: (::::: ::::E O,~, 

07::~::B 

0728 CD F2 07 
0721:: (::3 00 05 
0731 
0731 CD E::: 0';'1 

07::::4 :::;:E 05 
07:31:., C:D 7B 01 
07.39 C:::: :::E 06 
073(: 
07:::[ :::;:A 0:::: 12 
07::::F ::':2 ::;::0 OC 
0742 :::::A 02 12 
()7 '(1-5 :::!~7~ 7E ()t:: 

074:::: C';:) 
074'~1 

0749 CD F:2 07 
07 ·::J.C: :;:~\ 03 12 
074F ::::D 
0750 :::::2 0:::: 12 
075:3 (::3 65 0:::: 
0756 
0756 C:D F2 07 
0759 ::::A 03 12 
075C :::;:C 
07~:~D :::::2 0:3 12 
0760 C:::: 65 0:::: 

076:::: CD F2 07 
0766 ::':i4 02 12 
07(-:..9 :3C: 

1:3"10 
13~;O 

1:360 
1370 
1:::':::::0 
13'~jO 

.JP 
CP 
,-.lP 
CP 
.JP 
CP 
,-.lP 
CP 
.JP 
CP 
L.D 
,JP 

ZlMTOG 

z·~ CLI"1EM 
':12H 
Z, DR(')W 
9:3H 
Z·/I...IDR{)W 
87H 
Z'I DISI"IEN 
'77H 
(CKEY)'I A 
Z ~ COLOR:::; 
::::6H 

CNTL. II e": CLE(.~R 

CNTL. II F~ II = DR{'lL.J 

C:NTL.... l: X II: .-''-WIP TO UN[tRPll~ 

CNTL. /I 0 /I: D I :;:;PLi-Yl t"IENI...! 

CI'JTL.. II L·J II : TOGGLE COLOF< F Li':IO 
TEL.L COLOR COI"l I NI3 FROtvl r<EYBO{if-<D 

CNTL. "F": CALIBF\ATE LlCiI-·(T PEN 

1400 
14·10 
1420 
1430 
1440 
1450 
141..~.O 

1.470 
14::::0 
1490 

CP 
. ..IP 
CP 
. ..IP 

Z, C(4LRClU 
94H C:NTL.. 1/ Til: .JLWIP TO f::Yf::TEM 
Z I E:;::CAPE 

1500 * SEE IF WERE DOING A BUFFER EXECUTION 
1510 ::;T? LD Al (STRING) 
1520 CP 0 
15:~:O ,..IF' Z, LOOP 1 
1540 JP COM1 
1550 * DRAW WITH L 113HT PEN FROt1 r<EY COI1t1{')N[I, 
1560 DRAWl CALL RFLAG 
1570 LD A,l 
1580 LD (FLAG),A 
1570 LD A,l 
1600 CALL DELAY 
1610 JP COMI 
1620 * TOGGLE MENU ENABLE 
1630 MTOG LD A, (TOGGLE) 
1640 CPL 
1650 LD (TOGGLE),A 
1660 JP COM1 
1670 * CLEAR CROSS AND JUMP TO MONITOR 
1680 ESCAPE CALL RFLAG 
1690 JP 5000 
1700 * CALIBRATE LIGHT PEN 
1710 CALROU CALL CAL 
1720 LD A,5 
1730 CALL DELAY 
1740 JP COM1 
1750 * LOAD POINT X & Y WITH LIGHT PEN X & y 
1760 ASSIGN LD A1 (U8TACK-l) 
1 770 LD (Y '1,,1 ) , A 
1780 LD A, (USTACK-2) 
1790 LD (X+l),A 
1:::00 RET 
1810 * MOVE CROSSHAIR UP ONE 
1820 UARROW CALL RFLAG 
1830 LD A, (USTACK-1) 
1840 DEC A 
1850 LD (USTACK-l),A 
1860 JP CRL2 
1870 * MOVE CROSSHAIR DOWN ONE 
1880 DARROW CALL RFLAG 
1890 LD A, (USTACK-l) 
1900 INC A 
1910 LD (USTACK-1)1A 
1920 JP CRL2 
1930 * MOVE CROSSHAIR RIGHT ONE 
1940 RARROW CALL RFLAG 
1950 LD A, (USTACK-2) 
1960 INC A, 

10 



07 (:.(1 :::::2 02 12 
07(,[1 C::: ,~:.5 0:::: 
0770 
0770 CD F2 07 
0773 3(.. 0:2 1'-' 
()771.~. ::':D 
(1777 :32 O·? 1.:? 
077{) C::;:: 65 0::: 
077D 
077D C:[1 F2 07 
07::::0 CD :3C 07 
07:::;:3 CD DC OB 
07:::6 C:~: 1;.5 0::: 

07:]9 3E 02 
07:::B :;:2 4E OD 
07:;:::E CD F2 07 
07';:-'1. 3E :::0 
0793 :::::2 0:::: 12 
0796 :?:2 02 1:~ 

("79':) c:::: 6~5 0::: 
n7'~'C: 

07';:'C. CD F:2 07 
079F 3(, 02 12 
07(-'12 :~:2 FA OF 
07A~5 ::::2 7E OC 
07A:~: ::::() 0:;: 1;: 
07 {~B ::::2 FB OF 
(; :7 f~ E :~: ;~ :::: () (u:: 
0781 C:[I DC: OB 
0784 C:::;: 605 0:::: 
07B7 
0787 CD F2 07 
07B(~1 ::::t=i 0:2 12 
07BD :32 Fe OF 
07CO ::':2 7E OC 
(17(,:::: ::::A 0:::: 12 
1.)7[:6 32 FD OF 
()7C:'~J ::::::~ :30 OC 
07(,:C CD DC 08 
07CF (::3 65 0::: 
07D2 
07[12 CD F2 07 
07D~5 2{~ F{-i OF 
()7D:;:: :;;-~2 :::: 1 OC 
07[1B :2{i Fe: OF 
()7DE 2:;': :::::~: OC 
07E 1 3f~ 0;;: 10 
(J"7F 1 :~:2 "'lr: ()[t 

07E7 CD 7F 08 
07F:;'~ ::::E 02 
07EC :::;:2 [j·E 0[1 
t.)7EF C:~: 65 0::: 
O?F2 
t)7F2 :~:(~ :::::F OC 
lY7F~~ FE 00 
07F7 C{i 02 0:::: 
07FI~ 3E 02 
07FC :.::2 4E OD 
07FF CD 50 06 

0:;:::0::: :~:(.~ O:~: 1. (> 

1970 LD (USTACK-2},A 
1980 JP CRL2 
1990 * I'''IOVE CROSSHA I R LEFT ONE 
2000 LARROW CALL RFLAG 
2010 LD A, (USTACK-2) 
2020 DEC A 
2030 LD (USTACK-2),A 
2040 JP CRL2 
2050 .;to PLOT (~i S I NOLE DOT l~HEF!E CRO!:;!:.Hj~ I HIS 
2060 SOOT CALL RFLAG 
2070 CALL ASSIGN 
2080 CALL POINT 
2090 .JP CRL2 
2100 * HOME CROSSHAIR 
2110 CHOME LD A,2 
2120 LD (COlOR),A 
2130 CALL RFLAG 
2140 LD A,80H 
2150 L.D (U!::;Tf~CK--.l ) 1 A 
2160 LD (USTACK-2)lA 
2170 JP CRL2 
21 :::0 * PLOT {iND :~;AVE FIRST DOT OF A L. I NE 
2190 FDOT CALL RFLAG 
2200 LD A, (USTACK-2) 
2210 LD (LIBUF),A 
2220 LD (X+l)JA 
2230 LD A,(USTACK-l) 
:.?240 L.D (LIBUF+l),A 
2250 LD (Y+l),A 
2260 CALL POINT 
2270 JP CRL2 
22::::0 ofi· PLOT ()ND S~4VE L.AST DOT OF {~ LINE 
2290 LDOT CALL RFLAG 
2300 LD A, (USTAC~-2) 
2:::: 1 0 L. D ( L I BU F + 2 ) , (i 
2320 LD (X+l),A 
2:~::30 

2::::60 
2:370 

2::::90 
2400 
24·10 
2420 
2430 
2440 
2450 
24(.0 
2470 
24:::0 
2490 
2500 
2510 
2520 
2530 
2540 
::::550 
2560 

LD A, (USTACK-i) 
L.D (LIBUF+3)7A 
LD (Y+·1),A 
CAL.L. PCI! NT 
,JP CRI.::::: 

-~ PLOT THE LINE 
DDOT CALL 

L.D 
LD 
LD 
L..D 
LD 

RFlJ'iG 
HL, (L.IBUF) 
( Xl) , HL 
HL., (L.IBUF+2) 
( X2) 1 HI... 
A"I (COLORT) 

LD (COLOR)lf:l 
C(~LL PLOT 
LD A,:2 
LD ( COL.OR ) "J {1 

.JP CRL2 
* ROUTINE TO KEEP CROSSHAIR CORRECT 
RFL.AG LD A, (FLAG) 

CP 0 
. .JP Z , RFLAO 1 
L.D ()72 
LD ( COLOR) ., A 
CAl .. L /,,1CRO:::;~::; 

2570 RFLACi 1 RET 
25:::0 oR· DF~Al..J A BOX FRot1 THE VEC:TOR!':; IN FDOT AND L.OOT 
:2:590 BOX LD {\ ') (COLORT) 

11 



O:::!06 :32 ,<1 E 0[1 
0:=':0'::' :3E 01 
O:::OB 32 ::::F OC 
O::!OE :2A F{'i OF 
0::;: 11 ED 58 Fe: OF 
0:::: 1!3 l~2 

0:::: 1 /.:.' 4D 
0:31.7 ED LT.:::: FE OF 
0:::: 1. B ij·4 

(l:'=.::l C '1 i3 
O:~: 1 D En lj.:::: 00 10 
O::~:21. 2:2 ::: 1 or:: 
0::::.24 ED 4B FE OF 
(i:~:'::::::: ED 43 :;::3 OC 
0::;:2C CD ~5D 0::;: 
():::2F 2(~ Fr: OF 

O:::;~:!::; ED !l:::: ::: 1 OC 
():~;:::::'il CD 5[1 0:::: 
083C ED 4B 00 10 
0:::40 ED 43 ::::~: OC 
0:::4-4 :::? :::: 1 OC 
0::::47 CD 5[1 0:::: 
():::::i.I·i~ 2{~ F(~ OF 
\:·):.:::4D 2:2: :;::3 or: 
0850 ED 43 81 OC 
08~:'4 CD ~:'D 0::: 
(J!:::::i7 CD F2 07 
(A:::5A C3 c;.5 I)::: 
O:~;!5D [5 
0:;:::5E C:~~~ 

()::::~)F CD 7F OB 
0:::6:2 C 1 
0::::6:':: E~ 1 
():;:::64 CS' 

t)::~:(,5 cn !:~o Of;' 

O:~:6:~: :~-::E 01 
1:,:36(1 :~:2 :~:F OC 
O:~:/':'D 

O:;:(:,D ::~:E 01 
(J:::6F 1 IS OC 
()::~:71 CD 7D <) 1 
0::::74 DB 00 
O:?::7~:. CB FF 
Of: 7:::: en SF 
0:::;:7(\ C:(i ::::E Of.:. 
0:::;:7D F5 
O::::7E ::::E 01 
0:::::;:::0 1. (:. OC 
<)::::c:::;: C::D 7D 01 
() :::: ::: ~~ r= 1 
O:=:::::/~. C3 ti') 06 
O::::::::'? :::{i 02 1. 0 
0::';:3C en (.F 
:):;::::::!E (:(4 96 O:;,! 
O::~:':;i 1 CB EF 
(:, !:: '~J :~~: I:~ :~:: ';' ;::: (:> :=: 
or::96 CB (iF 
() :~:: -;1 !:! [I :.:! () ~.7 

2600 LD 
::-:610 LD 

( COLOH ) , (i 
t~h 1 

:2620 L D ( FLAG) , (" 
2630 BO;<ST LD I·-IL, (L I BUF) 

DE, (LIBUF+2) 2(.lI-0 L.D 
26!50 LD B,D 
::~ I~:' '~I t:i L. [I C,L 
2670 LD (BOXBUF) 'I Be 

B,H :::::/ .. ::':0 L.D 
2t,';'/O LD C,E 
:2700 L D (BOXBUF+'?) } Be 

( x 1 ) ., HL 271 <) BOX[IF~~.J LD 
2720 
2730 
2740 
27!50 
27{:,O 
2770 
27::::0 
27'~'O 
2:::00 
2::;:10 

2::':40 
2:;:::50 
2:;::1:,.0 
2:::70 

2 !:;:"} 0 
2';'100 
2910 
2920 
2930 

BOXDO 

LD BC,(BOXBUF) 
LD (X2)IBC 
C:{)L..L. BOX[tO 
LD HL,(LIBUF+2) 
LD ( X:2 ) 'I Hl. 
LD ( Xl) , [1C 
C:ALL BCIXDO 
LD BC,(BOXBUF+2) 
LD (X2) 1 Be 
L.D (Xl),HL. 
C{)LL BOXDO 
L D I ~L, (L I BUF ) 
L.D (X2) '1 HL. 
LD (X 1 ) 1 Be 
CP,Ll... HOX[lO 
CALL HFLfiO 
.JP CF,L2 
F'U!:;~·i HL 
PUSH Be 
CALL PLOT 
POP Be 
FOP HL 
F\ET 

GET X:L ~.: Y 1 
OET X~7:' 8,; y;.: 
B=X2 
C:::::Yi 
STonE UPPEH LEFT COR~J[H 
B:::::Xl 
C:::Y2 

STORE LOWER RIGHT CORNER 
STORE FIRST VECTOR 
GET SECOND VECTOR 
:~;TORE 

DRrH·J TOP LINE 
GET X2 8<V2 
HL::-:-LCIL'JER LEFT C:OF~NER 

Xl=UPPER LEFT CORNER 
DRr~trJ LEFT LINE 
BC>=\....Ctl·JER RIGHT COF~I'JER 

II II " 
Xl~LOWER LEFT CORNER 
DR{,W BCITTOr1 L. I NE 
HL.::::\.JPPFR RIGHT CORNER 
X 2::::: 11 " II 

Xl~LOWER RIGHT COHNER 
DRrH·J F~ I GHT L. I NE 

PL..OT THE LINE 
RESTOHE THE REGISTERS 

2940 
2950 
2960 

* EHACE OLD CROSS AND SEE IF KEY IS STILL VALID 

2970 
2';':30 
:2':;:'90 
:~:OOO 

::::010 
:30':~O 

30:30 
3040 
::.:O~SO 

30/::..0 
::::070 

CRL2 CALL MCROSS 
L.D {%, 1 
LD ( FLAG) '1 (~ 

* IF KEY IS STILL VALID THEN HEPEAT 
Z ZTE!::;T LD A, 1 

LD [I,OCH 
Cr~LL DELAY+2 
IN ~:::EY 
::::ET 7., {'i 

BIT :3, {i 

,..IP Z., COt11 
PUSH AF 

3080 LD A,l 
3090 L.D [I,OCH 
:;:100 CALL DELl~Y+;: 

3110 POP AF 
3120 JP COM2 
3130 OVERLY LD A, (BIT) 
3140 
::'::150 
:::':160 
:3170 
:~; 1 :;:::0 BL 1 
3190 BL2 
3200 

BIT 51 (4 
,JP Z" BLl 
:;:.ET ~5, (~ 

• ..IF' BL:2 
r~F.:::; 5, A 
C)UT OPOfiT 
.JP COI"l 1 

3210 * TOGGLE COLOR FLAG, AND CHANGE COLOR BLOCK 
3220 COLORS LD A, (COLOR) 
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(}:::::(iO FE 00 
O:::::(~i:~~ Cf-I (:4 0:::: 
():~:()5 3E 00 
o :::! Pi 7 ::;: 2 0::: 1 <) 

():~::(I{:l 3:? I~F 0[1 
n::::{~ D 11 (Y;2 ge 
O:?::BO 21 O,~, 0[1 
OC:B::=': CD F:::: 0:::;: 
0:::86 :.::n ';1:::: (,e 
O;:::B9 FE 00 
n:~::BB C2 :;:::E O.~. 

O:~:;BE CD ~::() 06 
0::;:[ 1 C:;:: :;:::E Ot.:) 

\)f:C6 ::::2 0:;: 10 
(i:::i(:9 3:2 4E OD 
O:::(:C 1. 1 ,~L"2 9C: 
(1:;:::CF 21 :;:-~(.; on 
n:~:D2 CD E::':: 0:::: 
O:~:I)5 ::::(~ ,)!~: OC 
0::;:[1::: FE 00 
(J::7::D{) (:2 :?::E 06 
O::::[lD CD 50 0.::'. 
(,:::::EO C:-:: :?:E 06 
0::::[3 OF 24 
():~:iF~:5 3E 1 E 
(J:~:E7 ED riO 
(; :::n:;~ '::J ED (\ (> 

O::::EB :?:::3 
n:~:F.C 5F 
O::::ED [12 F 1 0::;: 
!):-:::FO 1-1 
(I;:::FJ. 0[1 
(,::;::F2 OC 

OC.F7 01 5F 02 
C<:: F f~ 1 1 (i 0 '~JI:: 

(}:::::FTI ? 1 !SO 0[1 
1.)900 ED BO 
1,)'::;0:2 C:~:: f::E 06 

090(: 3r:, 92 OC 
()9()F FE:: 00 

0911 C:2 17 09 
1.)91. 4 :::::2 4E OD 
0':;1 17 :~:::F. 00 
(I') 19 :::::2 llE OD 
O'~,:' ,I C :~:E 0::; 
(J')lE CD 78 01 
!.)·~i 2 J CD ~lij Of'i 
((~I'? 'i- :~::E 00 
n92.~. 32 f:F OC 

092(: 
(!'':.I";?C 3E '.)0 
l.'J92E 32 :3F OC: 
()).::: 1 :::?2 92 OC 
0934 C:D F2 07 

32:30 
3:::,lO 
:::-::250 
3::::'60 
::;::270 

,:':p 0 
,.JP Z'} CL 1 
~.D A, 0 
LD ( COLORT ) , (~i 
LD (COLOr:<) , f~ 
L.D DE" C:OLr:)Dn 
LD HI...,COLORO 

3300 
::::::310 
3320 
:':;330 
3:~:";il,O 

:::::";~:'O 

3.~;t.O CL 1 
3.:::70 

C{~LL I,.JORF' I C 
LD A'I (CKEY) 
CP (; 
,..IF' NZ, C:Ot'11 
C(\LL MCRO::;:~; 

.JF' COt11 
LD 
LD 

A, 1 
(COLORT) ~ r-l 

3390 
3400 
:3410 
:3420 
34::':0 
:3440 
3450 
::::460 

LD (COLOR) , (~ 
I.. .. D DE·, COL(~[IR 
L.D HL ') COLOF~ 1 
Cr:"iLL. WORP Ie 
LD n,(CKEY) 
C:F' 0 
. .Jf' 1\1 Z , COM 1 
criLL t'1C:RO:::::; 
..Jf' COM 1 

:;:470 WOF.:P I C 
:34:;::0 1-1 

L.D 
LD 
LDI 
LDI 
ADD 
LD 

C')::'::(.[I 
(.'1'1 :30D 

34';:-'(> 
3500 
:3510 
:3520 
:;:5::::0 
:35 l 10 
3550 
3560 
3570 

::::600 
:31.:.,10 
31::..20 

36'+0 
:;:650 
::::660 
:;:/.: .. 70 
:3 l:.,:::: 0 
31.. .. ·~·O 
::::700 
::::710 
3720 
:37::':0 

3740 
::;::750 
3760 
:3770 
::;::7:;::0 
:37'~'O 

:3:;::00 
::::::;:1.0 
3:::20 
:;::;:;:30 
:~;::: (j.(> 

CL2 

E 
Ed; 
NC,CL2 

INC D 
. ..IF' 

DEC C 
INC C 
,JP Nl,L.l 
F~ET 

* D I !:;PL.(.) Y f'r1ENU 
D I !::;I"IEN L.D 

L.D 
L..D 
L.DIR 

Be, c.07D 
DE'jMENBUF 
Hl.., t"IETEI"IP 

,jp CCWll 
CL.BUMP !:;;UB A 

LD (CKEY) , A 
.jp COLOR:::; 

* UNDRAW WITH LIGHT PEN FROM KEY COMMAND 
UDR{H..J 1..[1 A 'J (S:TX ) 

CP 0 
,-.lP NZ'I !::TXL.:::: 
LD (COLOR),A 

STXL::': L.D A, (> 

LD (CCtLOH) 1 {i 

LD t1'; 5 
C:{\LL DEL(-; Y 
CPILL DL.OOP 
LD A,O 
L D ( Fl..f'iCi ) '1 {) 

.-'f' CHeWI!:: 
* CLEAR MEMORY AND HOME CROSS 
C.L.I"IEM LD A 1 (> 

L.D ( FLf~O) '~ {i 

LD (:3TX),{\ 
CriLL. F<FLJiCi 
13 



'.")':;'37 CD I..:.t~. OC 
09::::(~1 C3 :~:9 07 

093[1 C:D 50 0,:', 
~) ';:J i~ 0 C D (;. :::~ 0 (.j 
094::;: :3?", 90 Or: 
0');.1,::, F[:: 00 
09t.l:::: (:2 ~52 0';" 
()'';:i,tIj :::::,4 0:;: 12 
094E [I.~. E~~ 

O'~i:::iO 30 l)3 

0952 C::::: 11 07 
()9~:;!:j :?::(i 0:::;: 12 
095:;::: D,~. F7 
() ':.-) ::=5 ri : :: !::: 03 
095C C:?': 11 07' 
09::5F 
(),;~)5F 21 7::;: 09 
t)')(:.2 :::;:PI 02 12 
096~:::; D6 0:;::: 
O?Cl en 3F 
091:..,9 Cf:: :;:F 
(l9(~,D CD ::':F 
096[1 CD :~:F 

(l')6F en 17 
()4~i71 :~:5 

(J')72 {:oF 

0973 D2 77 09 
(1';::176 2'1 
(J977 E';I 

097:::: 1 :::: 1 E 
O')7A 1 :::: :::::9 

097C 18 1A 
097E 11::;: 2:~: 

(> '7':;::: 0 1 :~: 11..:. 
\ ') i~i !::: ;~ 1 !:: ~~: ';1 
O'~i:=:4 1:::: 1.:? 
1.)';=';:::;6 1 :~: ::=':4 
\).;j!=:::~ 1. ;::: ()E 

~Y:l::::(.~ 1 !:: ~i3 

09:;:::(: 1 :::: OPt 
()9::::E 1:3 52 
()990 l ::! (},::, 
(y:«~ 1::3 ~; 1 
0994 1. f: 02 
09';?";;. 1. ::: 00 
099::: 
(J99:?;: ::::E 02 
099n CD 7B Cd. 
0';:<;-)(1 CD 50 0(:, 
09?)0 C:?;: ::=':E ot.. 
()';:JtI3 
t)'::'{)::=': 
(J .~) (y,:: :::: E 0 1 
~) '~J {\, 5 :~!::;:: .f.i. E (:> [I 
O'::){~::; CD [lC 08 
09()B ::':E O;;? 
O'~;i{)D :-:;::::: 4E OD 
\.')';:)BO :.::E 05 
O';7,oB2 CD 78 l) 1 
0';'10:5 :.::E 00 
(l9B7 ::=':2 :::F OC 

3860 CALL CLEAR 
3870 JP CHOME 
3880 * SEE IF PEN IS POINTED TO MENU, IF NOT PUT CROSS THERE 
3890 MENUO CALL MCROSS 
::::900 CAl..L L~:;TAHT 

3910 LD A,(TOGGLE) 
3920 CP o 
:':;:';:/::::0 .,jp NZ·, TOODF\f:) 
3':;i4·(> LD 
::::'::/~~O ~=;UB 

A, (U::;TACK"··l ) 
OE5H 

::::960 .. .IR NC, ."IENUl 
[lRP,lo-J 1 3970 TOGDR(i ,JP 

3'::1:30 t"IENU 1 LD f'.), (U:::;TAC.t=::"-:l ) 
3990 SUB OF7H 
4000 JR C,MENU2 
4010 JP DRAWl 
4020 * TAKE X & YI SHIFT TO FIND BLOCK PEN IS AT 
4030 MENU2 LD HL,MTABL.E 
4040 LD A, (USTACK-2) 
4050 SUB 08D 
40(:,0 SRL A 
4070 SRL A 
40:::0 ::;F~L (~ 

4090 SRL A 
4100 RL A 
4110 ADD L 
4120 LD L,A 
4130 JP NC)TJUMP 
4140 INC H 
41. 50 T . .JUI"IP ,JP ( HL ) 
ll160 1'" T (:,BLE OF t1ENU OPT ION:::; 
41 70 I"ITf:)BL.E ,..IR NCI8L.K 
4180 JR CLBUMP 
4190 
'1·200 
·4210 
4220 
Lj·2::::0 
~1240 

4250 
tl:?f.:.O 
4270 

Lj·290 
·4:300 
4:310 
4,:~::20 

43:30 * IF 
4·::::40 NOBLK 

,..IF~ NOBL.K 
• .J~-:;~ DSDOT 
.JR NOBLt::: 
.JR DF<{,~lJ 

,..IR NOBLK 
.JR UDRPiirJ 
,-'R NOBLK 
,JR U:;:;ERl 
,-'R NOBLK 
.-'F~ U~::;EF~2 

.JR NOBLt< 

.JF~ USEF<3 
,JR NCIBLK 
. .JR NOBL.I< 

NONVALID BLOCK 
LD A,2 

4:::;:50 CAL.L DELPIY 
4360 CALL MCROSS 
4370 JP COM1 

JUMP TO COM1 AFTER A DELAY 

43:::0 * PLOT ~:; I NGLE DOT ~'JHEHE CF<O:::::::: I!::; 
4::::90 * 
4400 DSDOT L.D A,l 
4410 LD (COLOR)lA 
4420 CALL POINT 
4430 LD A72 
4440 LD (COLOR),A 
4450 LD A)5 
4460 CALL DELAY 
'14·70 
4 '1:::0 

LD 
LD 
14 
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O';!BD ::~:{i 92 OC 
("9CO FE:: 00 
09C2 C2 C:{~ 09 
09C~5 JE 01 
O':;:IC7 32 tlE 0[1 
09CA :~:E 01 
09CC: :~:2 4E 0[1 
~yjCF 3E 05 
(} ') D 1 C: D 7 B (> l. 
(l';jD4 CD 44 Ott 
09D7 ::::E 00 
0')[19 3:? :~:F OC 
09DC C:~~: ::::9 07 
09DF" 
09DF 
09DF 
09DF C:::: 00 O~i 

09E.~: (:3 t)(l 05 
O'~'E5 (:3 00 05 
091=::::;: 
,.)'~'E:=: 

i),)E:~: 

09E:::: 
()9E:~: :::::E 00 
(6'Et) :~:::2 ::::8 OC 
O')ED 32 :;::D OC 
09FO ::;::E: FF 
09F2 [13 07 
C6'F J1 CD /: .. /.:. OC 
'.)'~)F7 :::::E 01 
()';:/F9 32 ·4F 0[1 
l)(")FC 

09FC :::-: 1 ':;:I'~) OC 
(),:;iFF (> 1 CF OC 
O{)02 7E 
t)(i03 32 7E OC 

O{\07 32 :::;:0 oe 
t)(lOA FE FF 
O()OC C(~ 1 B O(,,~ 

'.){iOF E~) 

0(·"'1l. (> C~:i 

Ofd J CD DC OB 
0(114 (:1 

O('ll ~j E:I. 
( ) (:j 1 ~~. :~: ::! 

O{~l17 0:3 
I,){i 1 :~: C:~: 02 OA 
or) 1. B :~:E 00 
C('ll D :~:} t.1E OD 
OP,20 DB 07 
o ():::;;:: C8 67 
O{.t24 C:2 20 op, 
0(\27 CD (:.~i OA 
O{)2{) 

O(i2{,~ :,~:E 01 
O(i2C ::::2 4E 0[1 
n(Y2F :::;:(i 03 12 
0(:):32 (:6 :~:O 

I.) l~i .7;: If E [I 4 .<} 

or)::::/:.. ::::2 ::::8 OC 

4490 . ..IF' CHOME 
4500 * DRAW WITH LIGHT PEN FROM MENU 
4510 DRAW LD A, (STX) 
4~:;20 CP o 
Lj·5:::;:0 . ..IF' NZ, !:;;T XL::-:: 

(~, 1 '15'10 LD 
4~:;~;O L. D ( COLOR) 'i {) 

() I 1 t}~"5f.:.O !:;T:< 1 .. 2 LD 
·<t570 LD ( COL.OR) " ("'1 
4580 LD A,5 
4590 c:r~L.L. DELAY 
'l·600 Cf1LL DLOOF' 
4610 LD A,0 
'l.::.,::-~O LD (FLAC1') , A 
4630 JP CHOME 
4640 * ALL USER MENU SELECTIONS JUMP TO MONITOR 
46~;O ~, CHPINGE I F YOU LIKE TO {)NY ROi...lT I NES YOU l.JR I TE 
46{~.O * tiLWAY:::; HAVE THE!"I .JUi1P TO 11(:01'''11 11 ~,n·iEN FINI::;HED 
4670 USERl JP 5000 
4680 USER2 JP 5000 
4690 USER3 JP 5000 
4700 *CALIBRATE LIGHT PEN ROUTINE* 
4710 *THI:::; F~OUTINE DI:::;;PLAY::; THE ME!:::::AI3E II CAL Ii ON THE 
4720 * SCREEN AND A DOT AT THE COORDINATES 80-80 
4730 * THE MIDDLE OF THE SCREEN.* 
4740 CAL LD A,O 
4750 LD (YOFF),A 
4760 LD (XOFF),A 
4770 LD A,OFFH 
4780 CALP OUT OPORT 
1j. 790 C{)L.L CLE?"IR 
4800 LD A,Ol 
4810 LD (COLOR),A 
4820 * DRAWS WHAT EVER X & Y ~s ARE IN XARRAY & YARRAY 
4830 PIC1 LD HL,XARRAY 
4840 LD BC~YARRAY 

4::::50 PI C2 LD (~, Oil.) 
4860 LD (X+l),A 
4870 LD A, (BC) 
4880 LD (Y+l),A 
4::;:';:"0 
4900 
491.0 
4920 
4930 
4·940 
4';:-'50 
4';:/60 INC 
4970 

5000 
5010 C{~LDO 

CP OFFH 
. ..If' Z'} CALDO 
PUSH HL 
PU::;~·~ BC 
CALL. POINT 
POP Be 
pelp HL. 
INC HL. 
INC Be 
"JP P 1C2 
LD A,(> 
LD ( COLOF<) , (-l 
IN IPOf~T 
BIT 4,A 
.JP NZ 7 CAL...DO 
CALL L:3T{~RT 

5020 
5030 
5040 
5050 
50(:.0 
5070 
50:::0 
5090 
5100 
5110 

* CAL I BRf~ T I Ohl OFF::;ET ROUT I NE 
10 LD (.) 1 1 

L.D (COLOR) ., A 
LD A, (USTACt:::--l ) 
{')DD 80H 
NEO 
l D ( YOFF ) , PI 
15 



ot,::::'j ::::(4 0:2 1:2 
O{i3C C:6 :::0 
1.)(.'-'31:: ED 44-
OP,40 32 ::;:D Or::: 

Op,ij.Lj. 

O{~4I.j, DB 07 
O()4f::. CF< 1..:.7 
i)(i '1 C: C2 5[1 Or-i 
O{,4E: CD 65 nt, 
nt",llE ::::('1 0::: 12 
O()~:; 1. ::.::~~ ::;:0 OC 
Of~54 ::::r-i 0:2 12 
\)()57 3.:~ 7E OC 
~)()5('.j CD DC 08 
0()5[1 DB 00 
O(\1~5F FF 91 

O(~62 C:::: 4'-1 OA 

0A65 ED 73 95 OC 
O(){.9 3E FE 

O{;t.E 0::::: 07 
OA70 ::::E 00 
0()72 [13 00 
OP,74 DB 07 
O{)76 CB 77 
I,) {Y7::! C{i '7 i1 OA 
0(,)78 :::::E 7B 
O(:'.j7D 5F 
() fYl E ().~:, ()O 
O{:;:?;:O ()E 07 
1,)(.',:;::2 1. 6 4(, 

O{I:~:C: 0:::: 07 
0(:;:3(1 
O()f:f."'i DE: 07 
op,:;::(: (.~2 

O{):~::D C2 :.::{.i Ol4 
(){')')o (,3 ';JE Of-"'i 
on9.~: 

O{-i95 [13 07 
(i('i97 ED n(4 
O(~':;-I'::J 3C 
(;(i'-;J{-~ D:? 07 
on9C ED (){i 

O(-:)':)E 7B 
O()9F D3 07 
O{\A 1. ED 7::: 
l) ('u'Y:':: F1i 9:::: (> (:, 

OA(:I/:) f:)2 

O()f~ 7 C:A (11 OPt 
\)(d){~ ::':E 7F 
O{"j(iC D.:::: 07 
(l{\(\E ';:)7 
Ofl()F B:::: 
0(,)80 CPt /:)';:J o{·~) 

5120 LD A, (U!3Tf"'iCr:::'--2) 
5130 ADD 80H 
51i.~O HEO 
5150 LD (XOFF),A 
5160 RET 
51. 70 * CONT I NUALL Y [lRriL~ lJ I TI--'I l.. I GHT PEN. EX IT Ot.J CNTL." .. (.! /I 

5180 DLOOP IN IPORT 
5190 BIT 4,A 
5200 JP NZ,DLOOPl 
5210 CALL LSTART 
5220 LD A, (USTACK-l) 
5::'30 LD (Y+ 1 ) , f.) 
5240 LD A, (USTACK-2) 
5250 LD (X+l),A 
5260 CALL POINT 
5270 DLOOPl IN KEY 
5:2::::0 
5290 

CP ':'J 1H 
F<ET Z 

5300 JP DLOOP 
5310 * ~:;TARr OF LOCATE L. I CiHT PEl'" F~()UT I !\IE 
5320 L.START LD (SSTACK),SP 
~i:::::~:O C::;T{~RT LD 
5:::: t :I·O * 
5350 OUT 
!;:i:;:.::.O BLKOFF I hie 
5370 
53:::0 

OUT 
LD 

5::':90 OUT 
5400 LOCc;TE IN 
5410 BIT 
5420 .JP 
54:?:0 L!::C()N L.D 
5i~l10 LD 

r),OFEH 

OPORT 
{i 

OPORT 
A,O 
TV 
IPORT 
,::;., (~ 
Z·/ LOCATE 
A,7BH 

CLR FOUND} !::TF\OBE !::: "j jo'i TU~:::"J l.JH I TF 
OFF,LED OFF, BLACK ON 

BLACI< OFF 

LOCATE= 1'-;:0 

5450 
5460 
5470 

LD 
LD 
LD 
L.D 
LD 

8,0 INITIALIZE COUNT 
C,IF'ORT 
D,40H L8 MASK 
HL 1 U::;T PiCK --1 !S4:;:iO 

~)-490 

!:i500 * 
A,E REMOVE CLR,STROBE STATUS~WHITr 

ON J LED Ol'~ 1 BL(4CK OFF 
5510 OUT OPORT 
5520 ******** LOOK FOR RETRACE TIME ********* 
5530 L8NOT IN IPORT 
5540 AND 0 
5550 JP NZ,L8NOT 
5560 JP STAT2 
5570 ****** GET LIGHT PEN LOCATIONS ******** 
5580 INPOS LD A,78H 
5590 OUT OPORT 
5.~,OO IND 
5610 INC A 
5620 OUT aPORT 
~)(.:;:o I ND 
5640 STAT2 LD A,E 
5650 OUT OPORT 
5660 STAT::;::X Ij\,1 
5(,70 
56:::0 
5{,90 
!:~700 

5710 
5720 
57:~:O 

5740 

... .IP 
(')ND 
. .Jp 

STxcCtN LD 
o 1...1 T 
~:;U8 

CP 
IF' 

'16 

(.~, (C) 

~'1) INPOS 
D 
Z"I ~:;TfIT2X 
A,7FH 
OF-ORT 
PI 
B 
Z"I C~:,TARr 

STROBE 01 

FOUND::::1? 
NO, L:;:::=::1? 

NO 



O{)B::: 
0(18:::: 21 1.):::: 1:2 
OnB{:. :=';: 1 :;:::4 11 
O{)B9 7::;:: 
OPIB(.~ 0:;:: 
0(.'188 1/::" CO 
O{)BD C:B 2::: 
O(-iBF 
O(~BF LJ.E 
O(iCO :::~B 

o { .. 'Ie 1. ::;:~B 

0(':IC2 7E 
O{,C3 ':;Il 
O(1C'::~ Df::.. 03 
O;)C6 F~~: D::': OA 
1.){\C9 79 
(l?)Cf~ F~::; 

O(4CB 1 ~+ 
O(')(:C 04 
O{~CD (:2 BF Oi'~1 

O{)DO c.?: EO (J{) 

O{)D3 04 
OPID..:l c::{) DD Ot4 
0('1[17 7E 
O()D::': F!S 
O{~[19 ll.l 
O{)DPI C3 DF Of) 
O()DD 79 
()()DE F5 
Ot")[tF 14 

Of,EO ~}2 

O(iE 1 iil 
O(iE2 15 
O(iE::: C{) i..:S' O(.i 
Or:;E6 21 00 00 
O(,:,E9 4(i 
()P,EA 16 00 
O{)EC Fl 
OPtED !5F 
O{')EE I'? 
Of.iEF 05 
O{IFO C2 EC Ori 
OPIF:3 1 (~. 00 
OAF~i ED ,42 
('(iF7 F(~ FE on 

~)tIFB C:::: F5 OA 
O{)FE 3r, :::B OC 
(> B(:) 1 :=:~7;: 

OB02 32 03 12 
OB05 
OBO~::i U!::: 

0806 :31 :::4 11 
0809 C:8 ~'?F 

01308 47 
OBoe FD 21 04 12 
0810 lE 00 
0812 :3C 
OB1:3 
OB13 DD 21 02 1~ 

OB17 4F 
OD1.::;: 26 00 

5750 
576(l 
~~770 

57:::0 
:i7''?O 
!::i::::OO 

****** INITIALIZE TO COMPUTE DOT LOCATIONS ****** 
LD HL, UST{)CK-l 
LD SP,USTACK-128D 
LD A,B 
EX AF,AF" SAVE B 
L.D D,O 
~::;RA B 

5:::::~() 

~i:::.::::O 

5:340 
5::::!:~O 

5:::/::..0 
~:'::':70 

5:3::::0 
58';"0 

********CHECK LINE VALUES****************** 
NXTLIN LD c~ (HL) L.OAD C t·JITH LOl\' LINE 

5900 
5910 
~i';:/20 

DEC HL 
DEC HL 
LD A,(HL) 
!::UB 
~::UB 

,...lP 

,-, 
-' 
:3D 
p) CHf::J:::2 

LD (~, C 
PUSH {iF 
INC D 

5930 INC B 
5940 JP NZ,NXTLIN 

LOAD A WITH HIGH LINE 

:~;{~VE LOl.J LINE 

NO 
5950 JP LINES YESJPICK FOUR BEST VALUES 
5960 CHEK2 INC B 
5'~'70 
59:::0 

.jp Z'I :;:::P,VLN 

5-;:'90 
6000 
1...,010 

LD (47 (HL) 
PU~:;H AF SAVE HIGHER LINE 
INC D 
,jp NXTLIN 

6020 SAVLN LD A,e 
6030 PUSH AF SAVE LOW LINE 
6040 INC D 
6050 ****** GET BEST VALUES FOR AVERAGING **~***** 
6060 LINES LD B,D 
6070 INC D 
6080 DEC 0 
6090 JP Z,CSTART 
6100 LD HL,O 
6110 LD CJD 
6120 lD D,O 
6130 SUML POP AF 
6140 LD E,A 
,~, 150 (iDD HL, DE 
6160 DEC B 
6170 JP NZ,SUML 
6180 LD 0,0 
6190 AVGLIN SSC HL,BC 
6200 JP M,LOADL 
6210 INC D 
6220 JP AVGLIN 
6230 LOADL LD A, (YOFF) 
6240 ADD D 
6250 lD (U8TACK-l),A 
6260 ********INITIALIZE FOR DOT 
6270 DOTlO EX AF,AF~ 

6280 LD SP,USTACK-128D 
6290 SRA A 
6:300 
6:31.0 

LD 
L.D 

Bd~ 
I Y) 1..1::, TACK 

6320 LD E,O 
6330 INC A 
6340 ********GET DOTS*********** 
6:350 13ETDOl LD I X, U::;:TACK-2 
6360 LD CIA 
6370 LD H,O 

17 
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OD::::D .llF 
OB::~;E :~:() ::::3 0(: 
OB9l 67 
0892 ::::f"1 ::;: 1 OC 

(IB':;j/:.;, 57 
:"D97 :~::t:: 00 
I.) B '~/'~I :~~: \) (; 1 
(JB':;:;f3 ?F 
t.~!E\9C SF 
OB'i'D 21 00 00 
'.~JB(.;O .?2 7D oe 
I.)B(.~::': 22 7F OC: 
()8(',t.:. ::::A :=-:/+ OC 
nBA':;) ::::2 :;:::0 Or: 
08(~C 3A ::;:3 OC 
UE:{)F :::;:.2 7E OC: 
(lED:::: C~:; 

t)BB3 n~:; 

t)BB'l :':~~5 

(lBB~5 CD DC OB 
OB8:::: El 
OBB9 Dl 
()BDtl C 1 
t)BBB 3t, ?F OC 
OBBE :::0 
OBBF :::;:2 7F OC: 
0[i(:2 3(:', :::;:0 (It:: 

() rJ I~: 5 !::! I;:' 
() B t:: /:. :~! ::: !~: (> ()f:: 

OBC9 :::;:(i 7D OC 
(; I?~ l~: t:: :::~ :~~ 

')BCD ::':2 7[1 OC 
,.)B[h) ::::tl 7E OC 
OEiD::': ::;:8 
I,)BD'+ :::::2 7E OC 
OBD7 2[1 
(.1 BD:::: (:2 B2 08 
(IBDB C'~I 

OBDC ~~~tl ::~:~5 OC 
(iBDF ED !"58 :::0 OC 
OBE3 j /.... 00 
i,')BE~::i B7 
OHE&. CB 1 ::::: 
Or)E::~: CB 12 
OBE{i CB 13 
()BEC CB L? 
(IDEE C:8 :I. ::;: 
OBFO CB 1.2 
OBF2 CB 1:;: 
OBF4 CB 12 
()E:F 1..:, CD 1 :=:: 
OBF:::: C8 12 
OBFPI 1. '::i 
!)BFB E~; 

OBFC: ::':PI IE OC 
OBFF' 'IF 
t)COO Ft.. 07 
nC02 21 7~"5 oc 
nco!:) ::::~5 

(lC:OI:. (~,F 

0(:07 [12 OB or: 
(JCO() 2'·+ 

7(,' J. 0 L.2 L..D 
7020 L.D 
7030 L.D 
70/~O LD 
7'O~:50 :?::UB 
7060 1.. .. 0 
-/070 LD 
7 (J:3 (> • __ iF;~ 

7090 CPL 
7100 L.3 LD 
7110 L..D 
7120 LD 
7130 LD 
71 /10 LD 
7150 LD 
71(;;,0 LD 
7170 I....n 
7180 JPOINT PUSH 
71.';'0 F'l.I::::H 
7:200 PU:;::I--I 
7210 CrlL.L 
72:20 FPC! I t'JT POP 

C 1 {i 
(),(X2) 

H,A 
(~,(Xl) 

H 

PI'I (> 

t"'JC, L3 

E, f-~ 
HL·~ (> 

( X) , HL 
('o{) 'j HL 
("1, (Y:;~::) 

(Y+l),PI 
th (X2) 

(X+l),l'i 
Be 
DE 
HL 
P() I hiT 
HL 

7230 
:'2i.1-0 

POP DE:-

7260 
7:270 
72::::0 
7290 
7::;::00 
7:::::1 (> :?::E{iDD 
7:~:20 

73:;::0 
7::::40 
7350 
7::::.~.O 

7:~:70 

7::;::::::0 

POP Be 
LD ?"i ~ (y) 

(lDD B 
LD (Y),PI 
LD (.h(Y+l) 
;"iDe: c 
LD ('Y+l},A 
l..D (" (X ) 
ADD D 
L.D (X)·If.") 

LD A, (X+ 1 ) 
f)[IC F 

LD ( X + 1. ) , f") 

DEC L 
.JP I'JZ, ,jPOINT 

7:~:'~'O RETURN RET 
7400 POINT LD 
7'l10 VC.OUNT LD 
74::'0 LD 

HL"1 (C-iF\F!~;T) 

DE; (Y+ 1 ) 
D·~ (> 

74:;:0 
7440 
7450 
:7.{~ (:.0 

7 t1-70 
74::;:0 

on 
RL.. 
RL 
RL. 
F<L 
RL 

(~ 

E 
D 
E 
D 
E 

7490 RL D 
7500 RL E 
7510 RL D 
7520 RL E 
7530 RL D 
7540 ADD HL,DE 
7550 XCOUNT PUSH HL 
7560 LD A,(X+l) 
7570 LD C,A 
7580 AND 07H 
75?O LD HL,TABLE 
7600 XLOOP ADD L 
7610 LD L,A 
7620 JP NC,MORE 
7 (:.:30 I t··.ie H 

19 

F I XED DEL.T~) Y+ 1 

PI...lT I TIN H HEG 

SUBTRACT X2 FROM Xl 
PUT X D18/256 IN DELTA X 
CLEhR ACCUMUL~TOR 
.JUI'IF IF THEJ· .. .;E: f...JfY:: NO BOF:;r~O~J 

CCIRf<FC:T !:;; I ON OF HE: I F NEG I T I \,IE 
FIXED DELTi~ X+1 
STP,RT COI..INTEf~ ()NE~J 

TH IS I ::: TO CLErIF< TI··IE t.Ol-·J fiYTF 
()NL Y 1 TC) :~;PIVE BYTE::: CL.E{)F\ DO'T'H 

TO THE FIRST POINT WE PLOT 

::::{,l"'IE HERE 
!::;:AVE DELT(~ y 
:::;{:i~./E DEL.. T (:, X 
SAVE THE CO~NTER 
Cit] PLO r Tt IE. PO I NT 

F:ESTORE DEL Ttl X 
f~ESTOF:E DELTA Y 
!JET \( 
MOVE Y BY ONE BY ADDINO 1/256 
PUT I T BriCK II'·J Y 
OET \(+1 

()DD DEl .. T() V+ 1 
PUT RE:~;UL T Bf"iCK I N V -I-:l 
(3FT X 
MOVE X BY ONE BY ADDING 1/256 
PUT RESULT BACK IN X 
GET X+l 

ADD DEL T{{ X+l 
PUT RESULT BACK IN X+l 
START THE COUNT 
PLOT 256 POINTS TO SAVE CODE 

BEGINING OF POINT ROUTINE 
FIRST GET GRAFICS BUFFER 
THEN V+l.NOW CLEAR DREG. 
CLEAR CARRY FLAG 
MULTIPLY THE DE REG. 
BY 32 TO OIVE US OUR 
LINE COUNT. THIS SUBR. 
MOVES THE COUNT BY 32 
WHICH IS THE NUMBER OF 
BYTE:::; IN A LKNE 

I'~OW ADD GF<F!::T TO hIUt-1BER 
LINE::;; TO GET Y 
BEGIN X COUNT ROUTINE 
(3£T X 
STORE IT IN C REG. 
GET L{)!::;;T :::: BIT!::; 
GET ADDR. OF TABLE 

ADD L TO A TO GET OFFSfT 
PUT OFFSET IN L REG. 
IF CARRY WE KNOW THE BIT 



nCOB 46 
OCt)C 79 
0(:0[1 OF 
nCOE OF 
OCOF or::
OC10 Ef:. iF 
OC12 E1 
OC13 :::5 
OC:1.4 {IF 

(IC1~i 7E 
0(: 1. (:'1 ::':2 ::::7 OC 
~)C 1 ') :::~'i: ::::9 OC 
OC 1 C 2 J. 2 D (Ie 

(iC.l F :;:Pi 4E OD 
0(:22 E6 ()7 
oc;~,~ C:B 1 7 
I.) C ::.~ I';;. f: 5 
\)(:27 /..~.F 

I.)C:~::B :2 It 
<)C2C: E'~' 

('C~:~D 1 !;:: OB 
(lC:?F :I. ::;: 13 
,')(,31 1 !:;: 17 
oe:;:::.: 1 !:: 1 B 
I.) C :~; ~:i :l :;: 0 :2 
()C:.:':7 1.::: Of, 
OC:::;') 00 
oc . .:;:n 3?, :;::7 OC 
nCJD 4F 
(lC3F. 7:~: 

OC3F 2F 
f)CAO (11 

1,)(:4·1 1 !:: 1 B 
OC4:;:; 00 
(leAl!- ::;:{) ::::7 OC 
(lCi} 7 BO 
1.)(: 4·::: 1 ::: 14 
neAt) 3(,.", :?:7 OC 
O(>:}'D ()::: 
()C4E 1:::: OF 
OC!50 3{) :::7 OC 
OC~5:::: fi() 

OC~:54 :21 00 00 
()C:~~;7 C{i :.:.5 OC 

\')C~:;B C3 /:.~~ OC 
0(::::5[ 2(; !::';i'j OC 
~)Cf.:, 1 77 

OC6~5 (:9 
OC66 

t)C6f-; 62 
0(:6B ,:::,B 
()C be (; 1 F F 1 F 
(JC.~:,F 97 
0(:70 12 
0(:71 1 :~: 
OC7'2 ED 80 
0(:74 (:9 
t)C75 

7 (;.~:i·O 1"1CIRE 
7650 

L.D 8, (HL.) 

7(:.{.O 
71..:.70 

RHC{~I 

HRC?', 
7/:.:::::0 HF<C{i 
7<'.)0 (-~II'.ID 

7700 POP 
7710 (.:'.)DD 
7720 L.D 
7730 LD 
7740 L.[t 

77~:iO OETV(4L LD 
7760 L. D 
7770 LD 
77::;:0 ()ND 
7790 HL 
7:;:::00 fl[t[t 

7:::10 LD 
7:::20 .JP 
7::::30 INC 
7:::40 t'1TP,B ,JP 
7::::50 TPIB .JR 
7::::60 .-'f-:: 
7:::70 .-'F~ 
7:::::::';:0 . ..IR 
7::::90 . ..JR 
7':;)()() .JR 

7';" 1 (; LOFF NOP 
7920 OFF L[t 
7'7)::;::(> LD 
79 l j.c) LD 
7950 CPL 
791.:,0 t',ND 
7970 ,JR 
7'~':=:O LON NOP 
7'7':)0 ON LD 
:;:::000 ()F< 
::::010 ,JR 
:::::020 CPL LEt 
:~:O:;:O XOR 
:;:::040 . ..IF< 
:::O!50 TEST LEt 
:::0(,,0 {iND 
:::070 LD 
:::0::::0 ,JP 
::::<)';:-J 0 It'K: 
:::: 1. 00 ,..IF' 
:::: 1 1 0 FIN I ~:; H L D 
:::'::120 LD 
:::: 1 ::'::0 F I NNT LD 
:::::"140 F I NYT F..:ET 

IFH 
HL 
L 
L '.' () 
?'h OiL) 
( H{iNDLE) I fi 
( NHf.,)N ) , Hi.~ 
HL,TAB 
(,), (COLOF~) 
071··j 

L. 

NC, I"IT {-)B 
H 
(HL) 
OFF 
ON 
CPL 
TE~::;T 

LOFF 
L.ON 

{), (HANDLE) 
C, (4 
{1, B 

C 
FINI::;H 

A, (HANDLE) 
B 
FINISH 
{i, (HPINDL.E) 
B 
FINISI-·I 
A, (Hf':iNDLE) 
8 
HL,O 
Z .. FINYT 
L 
F I N\{T 
HL, (NHAN) 
( HI.... ) .~ A 
HL, (COLOR) 

L.OAD B REG. BYTE 
GET OLD X 
D I \,J IDE I T [l Y f: 

GET Lti::;T 5 B I T8 
(3[T LINE C:OUNT 
(1[1D LO~~ LINE COI...INT TO H 

PUT ADDR. IN L. REG. 
PUT i~)DDR. I hi (:., 
PUT IT IN A TEMP 
PUT (H)DR. I N l~ TEI"IP 
TH I :::; F~()i..IT I NE I ~:; TO FIND 

OUT IF WE WANT THE 
ON,OFF,COMPN)OR TESTED 
GET VALUE, MULTIPLY BY 2 

(1[1[1 TCI TABLE 
PUT TABLE ADDITION IN L 

o I t'·,1 V {~L 1...1 E 1 P (I I t, ITO F F 
1 IN VALUE,POINT ON 

DOT 

:2 I t\J \l{'iLI . ..IE., I::~t:t Il'JT 1:.I:U'1F:'l.. I Mf:r.iT 
3 IN VALUE, POINT TEST 
4 IN VALUE, LINE OFF 
5 IN \,JALUE,LINE ON 

LINE OFF NOP NEEDED 
GET BIT OF DOT 
PUT IT ll\~ C REO .. 
C-iET L. I NE COUNT 
COi"lPL.. I MEl'-lT i·~CC .. 
AND IT W I Ttl P. I T TO TUF~N OFF 
~.JERE DONE 
LINE ON NOP NEEDED 
GET BIT OF DOT 
TURN IT ON 
l.JERE DONE 
GET BIT OF DOT 
COMPLIMENT IT 
WERE DONE 
GET BIT OF DOT 
AND WITH BYTE IN GRFST 

CLE(':)R HL REG:;:; .. 
WAS THE BIT OFF? 

NO! THEN PUT A 1 IN L 
GO SEE IF ITS A PLOT 
GET eIT TO HANDLE 
TURN IT ON~OFF,TEST,CPL 

IF NO TEST THEN RETURN VAL~ 

8150 *ROUTINE TO CLEAR THE SCREEN* 
:::: 1 t.O CLE{'IR l.D DE'J (ORF::;:;T) GET {iDDR D OF OR{~PH I C:;::; BUFF D 

8170 LD H,D 
8180 LD L~E 
8190 AMOUNT LD BC,8191D NUMBER OF BYTES TO CLEAR 
8200 SUB A 
8210 LD (DE)~A 

8220 INC DE 
::::2:?a) l.~ [1 I F~ 

F~FT 
::::2~~O T{)BLE DB TABLE FOR BIT MASKS FOR POINT 

20 



OC76 

: ,1' 0.7'-;' 
• '. ,f 1" 

JO 

:)( .. 7(; 

O,'! 
~~jC:7E': 

,.· .. c.le: 
01 

nC:7D 
,::.C7F 
,:'JI'>:! 1 
')C:~i2 

)C::::!(l 
(IC::":;F 

.-. C'~)O 
i'I:":<I:\. 

"9.1. 

'i:':") 1. 

·I!.~.') 1 
)('92 

,·'.f "::'D 

'. j(::n/i 
,,:: I 

'. iC:{'IF 
::::(1 

Ci i 
" .t 

;,ieeel 

:::c 

::=':260 DB 

" . ~ 

I .~ , . 

f'fJ. " ':) i'.!~-:(il'.l 

:~: 4 ~~:' 0 '{ (J F ;-:. ;"J ::~: 
:~! .<.} :~: ~) X t~) r:- r:' ~r' ~~; 

::;! ~~r .~', (\ I r.:> C) ~:: ,.-, ~:-. 
~:?~;.. ",,1 (' ~,~:f::"rf:~t=:~,< fl., 

G::::,·:::'·· [XC'ON 
:.~! t::: <>' ~ 1~',}: '~ . 'y' i .. : :. 

:~:. ~::-:, '7 t:'l .;'(: ( ('\' r;: {\ \( 1 .. :-

::;/ c 

4·0H ROUTINE 

,~ 

,,:. 

,', 

! ;. 



';'9 
OCC:C 

';:i{i 

OC:CF 
::;::0 

(iCD'1-
:::: 1 

OC:[!(i 

37 
":,,' 
'. __ - l 

30 

::::1. 30 
(leE? 

::::; 1 

OC:EE 

OCF,:::: 

nCF{i 
:::7 
:::::7 

onoo 

~)D05 

FF 
(,DOl.:., 

0[106 

FF 

(}D1.0 

'-;'1 '_.' , 

37 

37 

5::i 
FF 

C:~: E::': 
[lD Be: 

(,[11.:;:: 
BF [15 

DD Bf--:" 
0[120 

c::=.: 
FF 

0[12:;:: 
FF 

0[12(.', 

FF 

OD:34 
C:::::: 

t)D3f:, 
BF 
::::B 

OD::':::F 
Be 
FB 

()D4f:::. 
FF 
FF 

E:::;: 
FF 

FF 

FF 

FB 

F3 
F:F 

::::B 
c::;: 

FF' 
FF 

::':0 

.-:.'-:' 

.... I"t;... 

00 
FF 

BF 
5':;-' 

B::: 
DD 

FF 
FF 

00 
FF 

BF 
FB 

BF 
Fl 

FF 
FF 

30 ::::0 

::=':7 37 

:;:::700 

:;:::710 
34 ::::~3 

::::720 

:::7::::(> 

::::740 
::':7 37 

:37 :::0 

:=:7,~,0 

:::770 COLf:"iDF< 
:::!7 !:!() COLOF~O 

00 FF 
FF FF 

!::7';'() 
DD DF 

s;:;:oo 
4[1 BF 

:;::::::10 
FF FF 

:::::::2(> 

DC 

DC: 

DC 

[lC 

DC 

DC: 

DC 

DC 

DC: 

DC 

EOU 
DC 

DC 

DC: 

[lC 

DC 

:::::=L;:i:) .::t:II._()R 1 [II:: 

00 FF 
FF FF 

::;::::40 DC 

/ 
:::850 DC: 

FB Be 

:~::=:l:..(:) DC 
FB BF 

:::::::70 DC 
FF FF 

22 

'~'AH, 9P,H" :::OH 

::::OH .. :?:OH 1 :~:OH", :30H 1 ::::OH 

:?:7H"i :37H;. ::~:7H '; :~:7H, 37H '; 37H 

OFFH 

9C:A2H 
5~iH, 55H 1 (> J 0, OFFH , OFFH, OFFH 1 OFFH, OFF i· i 1 OFFH 

OFFH,OFFH 

5~:;H, 55H 1 (> 1 (>, OFFH .. OFFH .. OFFH 1 OFFHi OFFH", OFFH 

OC:3H,OFBH 
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" t 
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r H 
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F r ,oO' f' 

} 1: H - i ; \ ; 
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)( ) '. 

.. }"! D i:;, , ,C t 

('j{ :' \ I ( i 
\ 

) r ,"''' ~:7 " J 

1 , ~ t·: .' 
i" 

,- i··· ,-., )t I ~ t: 
I 
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~ ~; 1 ( )t .. I 

; ~~ ~,~ (f: :n .-
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00 
(InF(:, 

.,,i 

'-::",~"7n 



6:i. O() (JO [IF ~i[l 

00 00 
or::nr:: 9':::~:iO DC 0; 0, 0·, (>, () '1 0, 0, 0 

00 (il.) 00 0\) 00 
(leI 0<) 00 

'')EB{, 92(,.0 DC OFCH, :3FH, 01 0, OFBHl ODFH·; 0, 0, ODFH'I 7'7lL (>'; (> 

FI-: :::F 00 00 FB 
DF 00 00 DF 77 
00 0(1 

(JEC:2 9~~~70 DC ODFI-L 7BH, O~ 01 ODFH, 7DI-I, 0, 0, ODFH·, 61H'IO~ 0 
[IF 7B 00 00 [IF 

7[1 00 00 DF 1,\1 
00 00 

OE:CE ':;)2:::0 DC: (>'; 0., 0, i)'1 0., \)., 0, 0 
00 00 00 00 00 
00 00 00 

OED6 ':':'2';)1) DC OFFH, ODFH, 01 0, OFBH;. ODFH, 0·, U, ODFH, -:77H, \), 0 
FF DF 00 00 FB 
DF 00 00 DF 77 
00 00 

0[E2 ';1300 DC ODF~L 77H, 01 0, ODFH, 7DH. 0·; O'~ ODFI-L 7D: .. ·I, 0, (> 

DF 7? 00 00 [IF 

7[1 00 00 [IF 7D 
00 00 

()EEE 9::::1.0 DC 0-, 0; (>'} 0, 0, 0, 0, 0 
00 O() 00 00 00 
00 00 00 

(lEFt:', ';'J:32 0 DC OFFH, ODFH~ O. (1, OFBI-·L ODFH, (I i (>.; ODt~'1'1-, 77H'1 0, <) 

FF [IF 00 00 FB 
DF 00 00 DF 77 
00 OJ.) 

\)FO~:: 9:330 DC O[lFH, 6FH·, 0-, 0, ODFH1 7DH, 0, 0, ODFH, 7DH, 0·, t) 

[IF 6F 00 (,0 [IF 
7D 00 00 DF 7[1 
00 00 

!.)FOE ':;:':340 DC: 0·, 0, O~ (>" 0,01 0·, 0 
00 00 00 00 00 
00 no 00 

OF:l6 '~/350 DC: OFnH~ ODF'j"i:' 0, 0 ... OFBH, ODFH'j 0·, 0, ODFH-, 77H, 0-1 (> 

FB [IF 00 00 FB 
Dr 00 00 DF 77 
00 00 

(.I F:::~~"2 9.3(:,0 DC ODFH. ::iFH J 0, (>, ODFH, 7DH~ 0, n, ODr--H·, 7DH-J (>-; (J 

DF 5F (H) 00 DF 
7D 00 00 DF 7D 
00 00 

(}F~?E 9:::70 DC 0, 0, 0·; 0,; 070, 0-, (; 

00 0\) 00 00 00 
00 00 00 

()F'3(, 1;::':::::;::(:> DC: OFCH, :~:F~·I,. 0) (}, OFOH13FH1 0. 0, OEOH'i OE3H, U:. (; 

Fe 3F 00 00 FO 
.::::F 00 00 [0 E3 
00 00 

I.)F '}2 ';"::::90 DC OEOH, OC1 ~17 0, 0·, OEOH-, OC3H-, 0, 01 OEOH, OFDH'I ()., (> 

EO Cl 00 00 EO 
c:::;: on 00 [0 FD 
00 00 

OF·fj·E ';"400 DC 01 0, (>, (>, 0, 0, o~ 0 
00 00 00 00 00 
00 00 00 

'')F-~;f::.. 9410 DC: OFFH"J OFFt·L 0, o~ OFFH-I OFFH·,Ol 0·, OFFH,OFFH, 0, (> 

F'F FF 00 00 FF 
FF 00 00 FF FF 25 



no 
()F62 

FF 
FF 
00 

OF6E 
00 
00 

OF76 
FF 
FF 
00 

OF:::2 
FF 
FF 
00 

OF::::E 
00 
00 

1.)F':!e:. 
FF 
FF 
00 

OFf'Y;;-~ 

FF 
FF 
00 

OF{4E 
00 
00 
(10 

00 
(>FCl 

00 
00 
00 
00 

OF[l4 
(H) 

00 
00 
00 

OFE7 
00 
00 
00 
00 

OI:~FE 

1002 
.lOO:;;:~ 

100:::: 
1004 
.t 2(>4 O(i 
J::?05 
1205 

00 

FF 
00 
00 

0(, 
00 

FF 
00 
00 

FF 
00 
00 

00 
00 

FF 
no 
00 

FF 
00 
00 

(H) 

00 
00 
00 

00 
00 
00 
00 

00 
00 
00 
00 

00 
00 
00 
00 

l [I ::;!.::: 
9E 

:1.20(: 
::::A 
!::PI 

.I. 2 J. '1 
::;1::: 

00 
00 

00 
00 

00 
00 

00 
00 

00 
00 

00 
00 

00 
00 

00 
00 
00 
00 

00 
00 
00 
00 

00 
00 
00 
00 

00 
00 
00 
00 

87 

::::n 
:~:P.I 

:::C 

"i!i120 
00 FF 
FF FF 

'~'4::::0 

00 00 

':'i4lj.O 
00 FF 
FF FF 

9i~50 

00 FF 
FF FF 

':;:'4/.:..0 
00 00 

.~ ... q 7'0 
00 FF 
FF FF 

94::::0 
00 FF 
FF FF 

9490 
00 00 
00 00 
00 
00 

00 

9500 
00 00 
00 00 
00 
00 

00 

9510 
00 00 
00 00 
00 00 
00 

00 
00 
00 
00 

00 
00 
00 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC: 

DC 

DC 

95:::~O 

95.lj·(> 

'::/~550 

';;-/5~ .. O 

LIBUF [I!:::; 

BOXBUF [I:::;; 

DEL?'~Y EG!U 
BIT [I::; 

9570 COLORT D:;:; 
95:;:::0 :::;;TAC~::: [I:::;; 

')5'"}O U:3TACK NOP 

0.0,0,0·,0, (>., 0, (> 

OIO~O,O,O,O,O,t) 

017BH 
1-

1 

9.::'00 * U::::Ef~::; :::::Tf.)Ct::: FOR L.IGHT PEN ROUTINE * 
9610 FAKE DC lDH,83H,87H,?7H,97H,9EHJ85H 

97 97 

91.:.:2:0 
!;::A :=:(~ 

';::'6:30 
:::t:: ::;C 

DC: 

DC 
26 



:?::c :::::1 .. : :::!C 
:1.21(: 9640 DC :::.q.1-\ __ :::!AH I 8AH18AH,8AH,8AH)82H 

:::;:4 :~: (.1 !:::A :::!f\ ::::{4 
:;::A l .... '· .... a 

()..::. 

NO EF;ROF~:; FOUND 

FILE ::':000 :;::::::::)[1 
RE('~DY 

L.TABL 
{iLL OBl~::: {)t10UNT 0(:(;,(: ()~:;;::; I (iN 07:3C {,UTO 0(,.47 
(j ') (, [lOT 0866 A~)GLIN O{'~F~i BIT 1002 BLl 0:3';"6 
BL:~':: 0::::9::: BLKOFF O{)6D BOX 080:::: BOXBUF OFFE 
BOXDO 085[1 BOXDHW 0::::21 BOXST O::::OE CAL O''i'E:;:: 
C(~LDO Ofi:20 C(:{LDCI OA1B C(')LF' O';'F2 C:{iLROU 07::;:1 
CHEt<:;;:~ o {-iD:3 CI·-IOrIE 07:::9 CKEY oc':;-;::: ell 0::;:(:4· 
CL2 O:::::Fl CLBUI'1P 0905 C:LEAF~ OCI.. .• /... c:t.. t'ICM O·;·.2C: 
CI· ... IL2 0(:,62 cr"IL:::: Ot;.7C COL{)DF~ 9CA2 COLOF~ OD4E 
COL.ORO ODOf:.. COLOF,l OD2A C:OL.OR!:: 0::::9D C()LOF\T 1003 
C(1\'''11 .. )(:*!:::E: COt12 01:..(19 CPL OC4A CRL2 0::::65 
C!;:;T{'IF<T o 10.j 1...':" Df4RRO~J 0756 [tDOT 07D2 PELf;')Y 0178 
D I !:;J'1EN O::;F7 DLOOP Of'144 DLOOPl OA5D DONE OB:3A 
[tOTLO OB05 DOT!:; OB4E DF~r,~~ 09BD DR{H.J 1 07j 1 
[,::;DOT O'7'A:3 E~::;Cf,)PE 0728 EXC.ON 0(:97 F{)DD OB13B 
FP,KE l205 FDOT (J7';'C F INI~:::H OC5E FINNT OCl.:..2 
F Il,f{T OC65 FLt-tCi OC:::F C,f.::TDOT OB1:::: OETt.'){)L 0(:19 
1301. (~J .~.;:: ~=: OHF::;;T OC::::5 HP,NDLE OC::;:7 ICON OC':;:'1 
INC 0(11.6 INIT 06::::0 INFO:::; or~·:'J:::: 10 OA2A 
IPOF~T 0007 I PO:::: OC94- . ...IF'O I NT OBB.2 KEY' 0000 
L1 O:3E5 1...2 08:;::[1 1...3 OB'~'C L::iCON OA7B 
L.:::::NOT OPI::;:(i Ll~RF{Ol-J 0770 L.DOT 0787 L..IBUF OFF{) 
LINL:::; OAEO LOADD 086F LO(.')[lL Oi~FE LOCATE OA74 
L()FF OC:39 LON OC4:::: LOOP Ol_,1:::: LOOP:L 0618 
L:~;TtiF~T o PI (:.5 ~1CROS~::; 01:..50 I"IENBUF ·)C{~O t"IENUO O';:':3D 
MENl...Il 09::i5 MEtJU2 O';:'5F 1"1ETEI"IP OD50 r'10RE OCOB 
!'1TAB OC2C t"lTf-lBL.E 097::;: I"ITOG 0721 NH(~N oc:::·:.' 
!'~()BL.V 09'~';:: NXTDOT 0820 NXTLlhl OABF CIFF OC::':A 
ON 0(:(1-4 OF-ORT 0007 OVERLY () :=: :~: '~J PEN 0/.:.';'[1 
F'Ie:!. O'~'FC: PIC:2 O{')O2 PLOT OB7F PC) I NT OBDC 
FF'OIt',IT 088::: R(;:,RROl,J 07/:..:::: RET 0/.;..20 RETURN OBDB 
F(FL.{)Ci 07F2 F\FLf:)G 1 0::;:02 SPIVLN OA[lD !:;;[lOT 077[1 
~:::;E(\DD OBC9 !;:;ERVIC Ol:.,A7 ::;;::;;T(lCI< 0(:95 ~=:1"·7" 07 Of:.. 
!~;T{)Ct< 1 OOL'~ !:-::TART OI..~.OD !:;TP,T2 OA'~~E STAT2X OAAl 
:::::TCot"l 0610 !:;;THINO OC9:::: !::;TX OC92 :;:;TXCON OAf~A 
~=~;T XL.2 (j''i-/CA ~::;TXL.3 0917 :::;;UB OB::::';" SUMD OB5B 
!?;.I.JML Ot,EC Tri8 0[:2[1 TABLE OC75 TEST 0(:50 
T.JUI"1P 0'';)77 TOGDRA O'~/52 TCI(3GL.E OC90 TV 0000 
Ui::iliROl.J 074'7' UDF~Al.J 090(: U:3ERl 09DF USER2 O';"E2 
I...I:?;EF\3 09E~) U~::;Tr4CK 120.<.1- l~ I N[lCt~J OB:30 l.JORPI C OSE:3 
:< OC7D Xl OC::::1 X2 OC:3:::: X{~RRr1Y OC9') 
X CO 1...11\1 T OBFB XLOOP 0(:05 XOFF OC:::D y OC7F 
\{ 1 OC:::~:: Y2 OC8 /+ YARRAY OCCF YCOUNT OBDF 
'y'OFF o C::::: 8 Z ZTE~=;T 0::::1:..[1 
FILE ::::000 !::!::!!S[I 

F<E(.'~[lY 

27 
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