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Simple CAD Program

Thitaphol Huyanan

Warakhom Nerdnoi Advisor

Abstract

This thesis concerns a study and design of a two - dimemsional picture
draving computer program which is used as a basis for a research concerning CAD
(Computer - Aided Design or Computer - Aided Drifting). The program is devided
into five subroutines. The first, the Drawing routine, is used to draw a picture
on the computer screen. The second, the Computer - User Interface routine, is
used to manage the information inputted through the keyboard. The third, the
Instruction Processing routine, is used to translation and carry out cormands.
The fourth, the Data Processing routine, is used to store data on a-diskette or
temporarily in the memory. Finally, the Main Menu routine is used to control all
prior subroutines. All programs are written in BASIC utilizing the program Turbo
Basic of Borland International, Inc. . 1t is found that the efficiency of the
prograr depands on the detail structure and language used to manage data. The

problens of picture drawing and data storage are considered in detail.
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a . A a v . . ap v d, C e <
azr‘mn'm'\'r'nan\:umiutwnunmuun aun«{aqamannwua ﬁillﬁﬁﬁ'lu:ﬂﬂ 4.1
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4 . o ¢ . ¢ ! %
tiai AT (x,, ¥,) ‘Uw3edusna1y, roidufeiaawTA, s (DR TN uar e Ll
» » v o - o w Y Yy .ve ¥ ) .
NNEANIBURY feliuaT NI TRAT U ENANNTHTI9L FUTARVIARSU:
4 . ..3 S J [
1) 1WA N Teunas L HuTle (smoothing of arc) - #<iuTuN1ITaINLHUADLERIIERR UL

4 & ¢ P FY Y] ' ' YY) P . R d
LHuTAvAN L TUAIUNLINY 7 A URIAIMNLAUATITUURREHIUL T1RIBOU Taaa1u1unuuQﬁ1uﬁ1nuﬁ1aaﬁn
n = INTEGER(ABSOLUTE((20 + 2r)(s - e) / 180))

P . ' < J
2) 3MEa(D)  aemlunaTIIRL AuRTIRAER I AriTun1TInadIunad L uTANAE dt avdn

TagdannTania s dt 183an

dt = (s -e) /1

v o ) \ _ . o
© 3) acuu1unw1ﬁ?1ﬁtﬁu130a1nquL1nﬁuks auﬁqguqaﬁwa e FIMITANIATAENITI T FuRTe

# ) k j 4 o¥ . . - ) Y
LRadTENIN ?a(xl,'yl)uaz ?Q(Xa, yz) g 1 =0 nQ n-~1 aruulela

X, = X, + rcos(s + 1xdbt)

y, = y°.+ r sin(s + i X dt{

X, = X, + rcos(s + (i + 1) xdt)
¥ "y G sin(s + (i + 1).x dt)

4 3 L : & . ¢
4) uasLua%ﬁlﬁuTﬁqa?ﬁqauﬁqguqaﬁwaa?q TS TRBRITHI Y L FuR 79t TanTend s

AR(x,, y.) Uar (X, ¥.) Tas’zimualn
N 1 1 y e e )

cos(s + n x dbt)

e
]
P4
+
=

¥, = ¥t T sin(s + n x dt)
X

= X_ 4+ r cos(e)

e [+
¥, = ¥, t T sin(e)
. o 4 v 9 v ¥ . . - 4 <
FINMWANATVTNNRIINIUAING 4 DAUY AT INI L 18I UY procedure NURRYTUTUIURTY

L o u”
SUBARC. INC ﬁeugaq131u ATANUIN 8.2 iqﬁzuuuun11ﬂﬁqwunqﬁ

CALL arcf(x_center, y_center, radius, start_angle, end_angle)

. 4 .. 3 o. ‘ - .
aRzIRdIERANTTINATML TR 5qﬁQUnuaaunﬂ1nﬁqﬂudﬂq q 1l GFRINITHTINLEUTAY

. 4
aqasﬂﬁunfnnﬁaq1ﬁ1uzyn 4.2



: P v v v au - v I 1Y) <
4.3 N1T1904NAU: AANITATIVLAUTRINY qut1uau s innu 0 uasguqanﬂa e LUy 360 avd1

4 v M
Tasads procedure N1¥ATI9LHUTAY nzuuazﬂzuuuunﬂ1ﬁ¥ﬂv7¢nauacu

CALL arcf(x_center, y_center, radius, 0, 360)

anﬁb@.yﬂ.r.stE§)

Circle ? | ty$ = "oy

A 4

A

n = INT(ABS({20+2r)(s—e)/180))

dt = {s—e)/180 | b8 = "ox'
x = x0 + r cos(s)
X = Xi x = x0 + r cos(e)
y = y0 + r &in(s) X
. y =¥ y = y0 + r sin(e)
- 4
X=X -
yi=y .
LineTo(x, ¥)
A
PlotAt(x, ¥) :
RETURN
—<FoR =110 n>
x = x0 + r cog(s + i x dt)
y = y0 + r sin(s + i x dt) zuﬂ 4.2 #9n17n19uBay SUBARC.INC

A

LineTo(x, y)

o

(-
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Instruction Processing Routine

. S 3 y . . . . o i

Instruction Processing Routine RLUTHTUNTUNTINTIN routine AR9ATY 7 010w

] 1 ] . ‘o < (Y - . d 4 1

TUsunTyL IaBLLLREN991E  TaBURAT routine N9uAATEAANU uaz178n1t routine Bunag
g & . . ' o . . o

uTuTunTudety  function WUAar procedure M6 Tasnaunaznatfamann1TineunaedndNiy

o [] [] V. v 4 [ 'Y . .'c.'; J
TUTUNTHL ABRLULAEINNNE 12 IMN18°UL 31731 nEINY “aﬂﬂﬂTﬂﬁﬂﬁuﬂﬂﬁﬂﬂﬁﬁﬂ11ﬂLsﬂﬂﬂu

- - - . o . W4 e L e 3 ?
5.1 nEnn1Tnaeuialinasdaie: a1feLnaafiunnTairenawTaaiintiua2uTenanase F2UN1TRIVRY -
R Lt e » ¥ 4 R ' - a ~ -
AITAINI WAy F IR W INT DY AWHT TH Felunaminemluuaasganasin1Tians uaztiantfuinng
L 4. ¢ e’ "% X d y
310 routine #19. q NitdudmFud Ry q 133Hagawusﬂunﬂ§1un11ﬁ?qu1wuuax1ﬁaﬂnnﬂT

. 4o ve N\ o 4
aﬁu1muasnﬂ1ﬂ7su1awaﬁagan131uuﬂwwnnﬁ11§nﬂﬁcuu q acuﬁae%uzﬂn 5.1

INSTRUCTION .PROCESSING ROUTINE

DRAWING

< 1 st. ‘INSTRUCTION ROUTINE'

ROUTINE
CONTROL Part|  ARITHMETIC Part

COMPUTER-USER
INTERFACE =~ 2 nd. INSTRUCTION ROUTINE

ROUTINE >

CONTROL Part{ ARITHMETIC Part

‘MAIN MENU

-3 rd. INSTRUCTION ROUTINE
PROGRAN
DATA
" PROCESSING N th. INSTRUCTION ROUTINE
ROUTINE > :

<4
TUn 5.1
* .



5.1.1) H7un77ﬁ7u9un77n7v7u. LUuﬂaunﬂﬁdwnwua1uﬂununaun11nﬁewu Uay n111uﬁqnauanaq

ﬂwﬁeuu 1 11unanﬁ1ﬁ1uqun11n1q1u17unu1ugaau 1 ntnavnaq aenann11na~aﬁu1aaa1Uu'

4
1) Lua Main Menu Program ﬂqnﬁ1n1q1uﬁﬂuawﬁﬂn1 u?u command prompt un routlne

nauaﬁﬁquu ! naa?uTUTunvu INSTRUCT, INC UR1 dvun1191ununﬂ1nw0ﬂuuna fN1TRARE

<4
ﬂUNTg LWﬂﬂ? uaquavsunauaniﬂLUuﬂunWTnﬁQ1unaqd1uﬂ1u1mnauawu§1u TRBNWuNﬂQTNﬂa

computer user interface routlne 34 TUTUNTY

2) ua«LuaTanauawusﬂuﬂun11a1WQTuaﬁnﬂ1uﬁﬂu1mnauaﬁu§ﬂuua1 ﬁqzﬁﬂnﬂiﬁqiagaﬁuzwu
n1a1ﬂaq routine a1wonﬂwaﬁuanum"naqnauawugwuuu q aaty

3) ﬂuﬂianHWTNTWﬁﬂﬁwLﬁTiauaqua1 . d1unw191uaun17nﬂq1unaqaﬁﬁauavdqnw1anwu

afu{un command prompt 129 Main Menu Program fILAN

&
5.1.2) ﬁ?Uﬁ?ﬂ?ﬂﬂﬂﬂﬂWﬂﬁ?u. LUudaunnﬂuuwn1unﬁ191u1mu1nauﬁuu§1unwuanvmvnaenauan1n
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1uu111n1ud1un11a1ununw1nwoﬂu ?un1191u1muﬁnauawu§ﬁunuq 9 Bﬂ?lﬂﬂﬁ?ﬁﬂﬁﬁﬂﬂﬂ1ﬂ7ﬂ§ﬁﬂ

.}
Hang 1 anumsn1a ?euaavanumvnaqnauan1a1uasLﬁuienﬂnuaan&mvnaqnwfﬂﬁuvm;wanav1auﬂ

: £ 24 g o
%qnagawuﬁﬂuﬁwniun11ﬁiﬁqnwwuu |

. . B I ' o v - . ) .
5.2 nﬁ1n14ﬂunaoa1§q1u1u1un1uLiauuuuanﬁqqﬁu: IMNNITaNH WAL LMLTATY NITNIIINBANAT
1 - E 2 Vv
418 9 TUTUTUN T3 BaRL YA B9 18U asﬁuagnuﬂﬁsﬁwqwu11ununaqﬁﬁunﬂﬁaauqunﬂinﬂq1uuas

. » N | K - IS I T . v a o XN
ﬁ?ﬂﬂﬁuﬁmﬂaeawuiﬁu TﬁﬂﬂuTﬂiuHTuLRauuuuaﬂﬁedﬂauﬂzuﬁﬁﬁQHTQLnaunuuaznﬁdﬂuTGQTQRQu:

- @dy LINE

- f1¥4 ARC

_ 19 CIRCLE

_ f1ife COLOUR

- 1ife LINETYPE
- ¥ STATUS

- daf QUIT

341ui1un1u1mnaquaavﬁuiunfna aﬁﬁa function uaw procedure aaqna1Uu11unu 0T

éwuvmwwnagauugﬂuﬁﬂniunw7a11qn1w auU1~nauaqa routine A1 q aqu

=4 . . a o . .n ‘ .
1) Function FNangle#: (uu function routine ?q%ﬁdﬁniunﬁ1aﬁu1mn1 nﬁnaqquﬂuuuva

aqﬁﬁn1a11nunu X netﬁun1qn1anﬂnuﬂ aatiuau(xs, ¥ uauaaannﬁa(x , ¥V )uw?ﬁ Tnsawﬁa
nann11ﬁ1u1maqasaﬁuwaaaWuu uavlwaﬂ1ﬁutnﬁﬂﬂaqw111mﬁTUTun1u SUBANG. INC nuﬂacaa%u

ATANRIN 1.2 UTznaviuanE
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4 . ” .
tuanImuan axX

]
P4
1
tad

]y

D
g
"
<.
M
g
0

4 o 4 :
nfam ax = 0, 6 = 90° la ay > O
. M ° 4
& = -90 i ay < O
4 o '
nTAn ay =0, © = 0° 8@ ax > 0 UAT ax = O
: o 4 : '
6 = 180° LB ax < O
ad
afan x = 0 was y = 0
© = 180 tan " (ay / ax)

' 4 . \ o4 v o . '
2) Procedure sclarc: iUy procedure roiutine n1EdmTun1Tauaamnn aﬁnadqnqaﬁﬂanae
(fuThe e Tamaddnfayazas wuiTuALLEWTAY st FHNA2IUTAN T WAL A2INE17 chord lc#

4. 9 o . v R 1
Af MuaN1IN FedwrTnaurant inaanannaTaa il

t+lct

tﬁaﬁawvmﬂzuﬁ 5.2 uav zuﬁ 5.3 LWL
g1 T0ma et 1h3An1Tafa  naudnesunna A
ﬁiﬂﬁqaﬁﬂutugauguawn ﬁﬂﬁﬂnuaﬂﬁqu aixﬁuqu '
a7ian chord n819 +lct uaziIlinudating

ot l@3NdUNT

et = s# + «

AN } 4 4
- . : Taanﬂwu11nuﬂqu a Yﬁaﬁndﬂuluasuquann
4 . ; \
Jun 5.2 . nilyusan «/2 , fiisugna le#/2  uaz dRIUATY
v . . )
Eﬁugua1n8ﬂ1 ré arium « 18310

« = (180/T)(2sin” (lck/2r#))

|
URLUBYIN
sin~*(B/A) = tan ' (B/(A° - B
Al A
« = 360 tan” lc#/2
-
Ui 5.3 ] r® - Qews/2®

< v 4w - . R <4
uaslwan11utnﬂ11ngnnaq 3931707390 sclarc procedure  routine na§1uTU1un1u

: K o
ARCUTY. INC nu#®av12%u anauuln 8.2
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. “ . <4 o . [4
3) Procedure threepoint: Luu procedure routine untfdmTunaTdummn 1aﬁuanaﬁe
' |
(X, ¥,), THRAIWTAS T, qun%uﬁunaetﬁuTﬁq s uay gugaﬁwunaQLﬁuTﬁq e Tamandsdaua
|
. a - ¥ . v a4 e
13434 3 IANAMUAAR (X, ¥,0. (X, ¥, Uar (X, ¥,) Bahe 3 QauaguutﬁuTactaaunu

Vv
uRz s tidun TR UL Huade

(x - x)° +(y-y)° =t
<
TaadunTanszansinautin iy
2 2 2 2 2
X - 2.XxX, + X, +§ - 2.5, t7¥, = r (3.1)
4 , v v
LHBUNUAT (x,, ¥,) adTudun1T (3.1) ualarla
2 2 2 2 2
X, - 2.XxX, +x, +y, - 2.9,5, + ¥, = T (3.2)
4 s v »
tHauNUAT (x,, ¥,) AvTudun1T (3.1) ualsvia
2 2 2 2 2
¥y & LY AT — 5 LIN S VALK 2.5,5, t ¥, = r . (3.3)
4 ' v
LdaunuR (x, ¥, avlugunaT (3.1) uarzta
2 2 2 2 2
X, = 2.X X, +X, +¥, - 2.5,.9, e = r : (3.4)

d
(HaTH ®UN1T (3.3) - qURNT (3.2) 3Ma

2 2 2 e
(x, -x )+ 2.x,(x, - x.) +(y, =%, ) + 2.y, (y, -~ ¥,) = 0

Y ' [
ﬁqunﬂ?ﬁlna"1“N1alﬂu

2 2 2 2
2(x, - x).x, + 2(y, - ¥,0.¥, = X -x, )+ (y, -3, ) (3.5)

. - o o v <
unuadlagINuLLaIn fun1T (3.4) - fUn1T (3.2) fazla

N 2 2 2 2
2(x, -~ X)X, + 2y, - ¥ .Y, = (X, - X, )+ ¥y, -7, ) (3.8)

TREFINITNUIENNTT (3.5) uar FUATT (3.86) uwxiau1u3utua?n1554ﬁ



2(x, - x,) 2y, -y, X (x, " - xJn) + (yln -y %)

J

2(x, - x.) 2(y, -y Yo (x.° - xxn) + (y,n - yK’)

K

»
-t Ve <4
uazﬁquTnLnauaazﬂ1aaqu

ai: aiz XO b1
az1 azz yo bz
<4
Tasn 2y 21 AT =
8,, = 2, - v,
as = 2(x, - x,.)
.o 2(yl - yx)
2 2 a 2
£ 1% b5, QEERE ARHEANY /1 <~ W |4 )
@ 2 2 3
2 7Y (X X ) WA, ik )

uasﬁﬂuﬂwnnﬂd1naqga ] 13awn

s = FNangle#(x_ , ¥,» X, ¥,)
uasﬁﬁﬂﬁiﬂﬂﬂéﬁﬂQQHN e 1;?1ﬂ

e = FNangle#(x_, ¥, X, ¥}

LASEINTTANIAITAY T 1R

2 1/2

2
ro= (X, - X)) +y, - §))

[ [ 4 J 3 . [ - .
uaSQﬂnnannﬁ1a¢nnaﬂ1u1u51uu furTmintu dauL e threepoint procedure routine

P . o
na§1u1u1un1u ARCUTY.INC T9u&av12Tu atawuan 1.2



20

. & . . S 4 v . v
4) Function FNltypex: 1iUu function routine AT I FTun 1 TR zﬂuuunaqtﬂu

/ )
mie(line pattern) Taaazﬁuagﬁunﬁftian flianasL RUATS(linetype) iiunasﬂuaasﬁzuuuu

L [ [yl ] 2
nana 9Ny adRatiy

nsaniiazaL FuaTet
nTAnINaTa YL HuR T
NTARTNATEY L FuRTIL TN
NTARINADAYL FuRT LN
nTAnTNABA YL HuRT LN

4 ¢
NTANTRARAYL HUATI LU

“ ¥ . &4 v 7 - & o
feTanMUANNAWRIFINITAEA YL AL UuTUISUATY LTYPE. INC nudaviu arAwuln 0.2

"CONTINUE" azfimuain
"DOTTED"  3&AMuatn
"HIDDEN"  aziimuln
"DASHED"  a3zimuain
"DASHDOT"  azfinualn
"DEVIDED"  arfinuain

FNltype%#
FN1ltype%®
FN1ltype%
FNltype#
FNltype%
FNltype%

4 4 b [
(N2 FNltypes il parameter N1fa« zuuuunaqtﬁua1q nay

$B1111111111111111
£B1000000010000000
4B1111000011110000
$B11111111311110000
$B1111111110001000
©B1111111100100100

3 4 . w
5) Function FNcolor: iiw function routine n1flunTiavus THEA(colour code) mad

24
element N9NA1A

g (K < -«
Taaziuagiungiaan Kiana s

‘ b 24 4 o (v
\#a1% FNcolor tis parameter mifas THad niu

3

4 v W .
nanLaandy "BLACK" aatinIsi LAl
4 D 27
naniaantd "BLUE" AalazAmuaTn
< )~ A
nsaniaanid "GREEN" Betiunavimualn
4 D e S
njanLaanty "CYAN" Bt mualn
3 ] ASY
nsaniAantd "RED" Aotz e
4 vz [}
nTanLAandy "MAGENTA" fotuaz i mualh
4 V.
nTaNnLaantd "BROWN" § etz imualn
] E
nTanLaantyd "WHITE" Beliuaz i MuATR
4 w:"\ . v
nfanLasnit "GRAY" FETIET BITA T
4 w2 .
nsantaanlf "LIGHTBLUE" aatiuas i muan
4 "z .
nganiAantd "LIGHTGREEN"  aviiuazdnualn
3 e ® .
afaniaanttf "LIGHTCYAN" FRTEPT RS U
4 v oy
nTaniasntt "LIGHTRED" Fetiuazianualn
4 w2
nTaniaandt "LIGHTMAGENTA" Iz i e
4 LY.
nianLaantf "YELLOW" aetiasimuatn
4 uz .
nganLAantf "BRIGHTWHITE" A<lusznimuain

- 1 ) QDJ I e e g
FIUARLERAENTNANUANRINAR AIRDTUY

FNcolor =
FNcolor =
FNcolor =
FNcolor =
FNcolor =
FNcolor =
FNcolor =
FNcolor =
FNcolor =
FNcolor =
FNcolor =
FNcolor =
FNcolor =
FNcolor =
FNcolor =

FNcolor =

®w oo I O Ul AW N = O

T S T A =Y
s W N OB O

15

o Y . U [Y) . o & 4
Benan MuANNR TN MAIRNITAU YL DauL duTUTUN T COLOUR.INC mMugaviu aA1euwuIn 1.2
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¢ . 4 v v o« . X
3L1MuI1 function War procedure NAAIMNIWAMIMUALYLUURIUTAY dvunﬂunmﬁagauuswu

A

L 1 3 4 ] \ v‘ - . y
saeTUTun T FEuuyua 19418 azfiutudunnanafivisluinga ﬁqunﬂ1a1uqun11nwowu pavAiy

1 1 8\: 3 - . - .ul ¥
TuTUTuATH L Tauuuuagn9datiiniae 3932 1R U ATINTEUIUATTHIN MR INT R T IA 1R IR eR Tl

au’ € . '4 3 '43 . [ Y . .04
1) RI¥v LINE: 1ludden1fun1797aiiunse  Teiiunaunamicetunte danaTinem Aenudas

v 4 T R I :
12uin 5.4 Tasdaw170tiauiiu linint subroutine nagluTusunsau INSTRUCT.INC TRt

ugae13m AtAuuIn 1.3

4 . &
TN 5.4 f1%9 LINE

X = xi
yi= yi
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. o A YY) ¥ _w ! @b . “ . o <4
9) A5y ARC: LURAIEINTEIUAITIRLTUTAY  FONBUAAUATTAISINRIN HINITITNIL  ANUFRAY
< [ 4 ¢ J v
‘I’J"luzun 5.5 feERIN1TALYAuLLY arcint subroutine nagluTuTunTn INSTRUCT. INC Tata

ud@astiu anewuIn 9.3

Center Start
enter/Stard>

< .
UM 5.5 A7d9 ARC x0, y0

READ
X2, y2

End
READ
READ x3, y3
lef
H ["CALL threepolnt
8 = FNangle
s = FNanglef (x0, ¥0, x1, y1)i 1(x1y1.x2y2,x3y3)
(x0, y0, x1, y1)
(:bE;gN:;ek1; e=8 + |
r=SOR((x1-%0}2| |r=SOR((x1—x0)2| | CALL sclare
+ (y1-y0)~2) + §190)-2) | (5 o, 1, icf)

|CALL arcf(x0, ¥0, 1, 5, €}




ov’ 4n.4!‘ 'Qg . [ el .
2) RI#Y CIRCLE: LUBA1RINTEIUuN1T118290a% Fantuaaun TR ML URIN 41 TRNTU
o < | . 2 .. . ;
aanuﬁaq1§1uzun 5.6  Tasdawaiminfyifsutiy circint subroutine Teuxav1IuTyTunis

INSTRUCT. INC ﬁ'qﬂuﬂa\:‘l’z"lu ANREUIN 8.3

X2, y2

CALL threepoint

r=SQR{(x2—-x1)~2
(x1y1.x2y2x33)

Hy2-y1)-2)
xOw(x14x2)/2
- yo=(y1+y2)/2

3&# 5.6 f1¥¢ CIRCLE CALL arcf(x0y0,r,0,360)
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ou' "' 40.4 . 004 1 v d
3) R8¢ COLOUR: \iud¥an1f1ung nwuadnay element ainthdaaeniananaiouas  Taan

o . .5 ¥ . < . . " v
TURAUNI T URANAIR I g TmintULiauidy clrint subroutine F91AuRI1IuTUTRATH

ul‘ P
INSTRUCT. INC adnuda<d12iu atauuan 1.3

av’ ‘ . '4 - 1y u. )
4) R7§v LINETYPE: \iud qen19tuns nwnuazuuuunaQtﬁua1q ANTHANALL FUATIRINTANGTD
V¥ 1 W 1
%081 Tesfumaunnniieuzasdnien dwaTnintuiFauity 1tpint subroutine IetAudas

v v v
191uTU5unTy INSTRUCT.INC asnudae12u a1awuln 9.3

. o 6 . & dou v o P P 2 <49
5) RV STATUS: LUuAIRINTTU]Y da/1ndna¢§ﬂa3uu HAY HUATNBILRURTY TaantuRaung
. .4 % . . . 4 o o
A9 uBavAnT el ﬁﬂuﬂinu11Utiaulﬁu stsint subroutine nagﬂwun1u INSTRUCT.INC @un

uqav11u AnAwuan 2.3

. o € . o QS v a » at t [l . o
8) RV QUIT: LUuA#4nTY antann 170 TUTUATUL 1auRLLAE991E gasaenrTnieuiiay
4Y . 73 ] 2 . 4
. DOS’s prompt TRENTUAAUN I TAINIVNAATIRIY g7 38Uty break subroutine n

1 ar 4 8
agﬂsun1u INSTRUCT.INC  adnudas1qTlu ata/uuln 1.3



25

<
NN ©

Data Processing Routine

6.1 Tesqﬂ1ﬁqnaua. wnﬁimﬂaﬂnﬁun 6.1 astﬁuiwLﬁunﬂ1131914ﬂ¥14§auauuu link list
ia8 Node uTnsavlist il Head Node Liua Re1u Head Node avuwwanauaﬂu field A1 q

Fenalut Temumas field asﬂ?tuaﬁ 4 byte

. 4 ' . t ] N g " . .
field n 1,2 ¢ nﬂnﬂuuuquuaﬂQ¥ﬁanaq§1uuﬁaauan1ﬂ , XBin Uag ymin
. 4
field n 3,4 : nﬂnﬂunuquuuun11naed1uuﬁnqwa , xnin , ymin
field n 5 :'n1ﬂuunnnﬂ¢ﬂun11tnaaunnac Cursor . Snap
e 4 .
field n 8 : wuaELAREEY Node Qannﬂnaq list,Last Acessed Node
4 : - |
field n 7 : wN1ELAaDIaY Node uinmay Object Node
field 8 : wu1aLazmas Node Qnﬁwanaq object Node

. 4 = A ' -
1 aquﬂ Node n 2 AdNTUNY Node ﬁanwanao list avﬂsznaua1a Node f149 9 ugenau

fin uar field paduAas Node na 1ﬁLuan 4 byte Taaﬂvuuunwaiuntuuaunuﬁa

field & 1 : muiaian Node nauasdiy Node flaaiiu uAna Node'ﬂajﬁutﬁu Node Winmad
Object/Element avimualn Field fadn iRy -1 ‘

field ﬁ 2 - 7: Lﬁudquﬁtﬁuﬁaganaq Node ,%qﬁnumznﬁ1kﬁu§a§aqsLﬁu1URﬂuﬁﬁanaq Node
Fivualy Node Type |

field 8  : udavrdames Node fasiiu

field # 9 .: mu18lay Node waluain Node fiaaiin  uwdfin Node ﬂajﬁutﬁu Node #afing

789 Object/Element azfimualih field wdaifiafiy -1

&g . < < a -
Izt field n 2-7 aztnuﬁaganﬁuﬁuaﬂaq Node n1 uﬂu field n 8 ?eﬁw
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1.1) Main Menu ( Main Program )
1.2) Function and Procedure of Main Program

8.3) Subroutire of Main Program
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MAINMENU.BAS 1

”9"9’,7,999?9,99”"7’971”9’,?’,”9’777”’,9””,7”797”9”1’,?’79’,’7,’9’
b 9,
> This routine is used for managing program instruction and being MAIN MENU. °

? ?

9999999999999999999%999%29%999999%39999999929999399%9299%99%929%9%9%9929%9%999%%79%29%999%295%9%73%°2)9

L ettt included function & procedure -———--c--emmmmcmenmencaa
s$include "a:\tbas\project\new\subang.inc"

$include "a:\tbas\project\new\arcuty.inc"”

s$include "a:\tbas\project\new\ltype.inc"

$include "a:\tbas\project\new\colour.inc"

$include "a:\tbas\project\new\subline.inc"

¢include "a:\tbas\project\new\subarc.inc"

DEFDBL r, s, €

%xmax = 639 : %ymax = 359

%xmin = 0 : %ymin = 0

deltx = 1 : delty = 1

style% = &B1111111111111111 = styled = "CONTINUE"

colour =7 : colour$ = "WHITE"

instruct = 0 sinstructs = ""

. \ W < e MRS\ il <340 SN G NPT J S ’

gosub scrsetup
gosub makecur

Y e e first state user interface --=-----mcemmmmmcanaa—-
locate 25, 1: print "command: "3
startUl:

inputkeys$ = inkey$

gosub directip

row = ¢srlin

column = pos

gosub movecur

gosub ctrlkey

if argt$ < > "" then

instruct = 1



select case ucases$(argt$)
case "LINE"
instruct$ = "LINE"
gosub scrollup
gosub linint
exit select
case "CIRCLE"
instruct$ = "CIRCLE"
gosub scrollup
gosub cirint
exit select
case "ARC"
instruct$ = "ARC"
gosub scrollup
"gosub arcint
exit select
case "LINETYPE", "LTYPE"
instruct$ = "LINETYPE"
gosub scrollup
gosub ltpint
exit select
case "COLOUR"
instruct$ = "COLOUR"
gosub scrollup
gosub clrint
exit select
case "STATUS"
instructs = "STATUS"
gosub scrollup
gosub stsint
exit select
case "QUIT"
instructs = "QUIT"
gosub scrollup
gosub break

exit select

MAINMENU.BAS 2



MAINMENU.BAS 3
case else
gosub scrollup
locate 25, 1: print "?77? Unknown command ?777";
argts = ""
end select

end if

startIp:
select case flag%
case = 1
if instruct = 1 then
gosub scrollup
locate 25, 1: print "<(* cancel ¥>";
gosub scrollup
locate 25, 1: print "command: ";
exit select
end if
if instruct$ < > "" then
argt® = instructs
locate row, column: print instructs;
exit select
end if
case 2, 3
if instruct = 0 then
locate row, column
exit select
end if
gosub scrollup
locate 25, 1: print "command: ";
exit select
case = 4
gosub scrollup
locate 25, 1: print "<* Invalid #>";
gosub scrollup
locate 25, 1: print "command: ";

exit select



MATNMENU.BAS 4

end select

instruct = 0

flag® = 0

goto startU}
end

e e L L L B bt bttt included subrotine --------ccemmmmmmmm e
g$include "a:\tbas\project\utility.inc"
¢include "a:\tbas\project\subdrt.inc"
s$include "a:\tbas\project\subcur.ine"
¢include "a:\tbas\project\subetrl.inc"

g¢include "a:\tbas\project\instruct.inc"

- - . . — - - = - - - — G . S =0 G S G G e S . S G G G S G G e Gh T S G S e S . e e o



1.2) Function and Procedure of Main Program



SUBANG.INC 1
DEF FNangle#(xs, ys, xe, ye)

”9”979”9999,99,9?”’9999’99”’9’9,”’9999’9’,”’9,”’”9799”””997””9,9

’ This routine is used for calculating an angle in unit of degree. ’
’ To calculate the angle it require for: (1) started point [xs,ysl ’
’ (2) ended point [xe,yel ?

’7””1,99,7”9”7"9”9’9,99”79”9,9,’9,,”’”’1”,99’7’,’99,”””,’919979’

pif = 4 * atn(D)

deltax# = xe - xs
deltay# = ye - ys
if deltaxt = 0 then theta# = sgn(deltay#) % 90: goto ang
if deltay# = 0 and deltax# ¢ 0 then thetak =180: goto ang
if deltay# = 0 and deltax# > 0 then theta# = 0: goto ang
if deltax# = 0 and deltay# = 0 then theta# = 0: goto ang

thetag = (180 / pi#) * atn(deltay# / deltax#)
if deltax# ¢ 0 and deltay# > 0 then thetat
if deltax#t ¢ 0 and deltay®# ¢ 0 then theta# = thetat - 180

180 + thetat

i

ang:
IF theta# ¢ 0 THEN theta# = theta® + 360
FNangle# = theta#

END DEF



ARCUTY.INC 1

SUB sclarc(sk, ek, r#, lc#)

9’97,’7’97,”,99,9’,’7”97’9’7”’99)’,”99’,79”’9’,9”997"9’7””9’9,’9’7’?7

’ This routine is used for calculating end angle of arc following given ’
’ data start point, center point and lenght of chord. ’
9 ?

’7”,’9”’79’9,’9’9’79”,9’99”9,77”’9”99”’77,7”9”’9””9”’99’”9’,99979

e L L L b calculate ended angle ----—---—me-cmmmemmmcaaao-
alphat = (r# ° 2) - ((let " 2) /7 &)

IF alpha# = 0 then

e¥ = s& + 360

GOTO sclend

END IF
tht = 2 % ATN((lc# / 2) / SQR(alpha#))
thé = (180 * th#) / (4 ¥ ATN(1))
et = st + thé
s = st - (s& \ 360)
el = ef - (ef \ 360)
IF s& > e¥ THEN
buffg = e#
ed = sk
s# = buff#
END IF
sclend:



ARCUTY.INC 2
SUB threepoint(xi, yi, xi, yi, xk, yk:

,”9,79””9"9’,9,”,9’9,9,9’”!,’,99999",,9,’,’9”’999’1,”99””’,9”"9’7

’ ’
? This routine is used for calculating center point, radius, started ’
? and ended angle of curve, it require for: (1) started point [xi,yil ’
’ (2) second point [xj,ydl ?
’ (3) ended point  [xk,yk] ?
’ ’

’99”’9",’9!’77"7””99’,7”9’7””’,’,”99’7’,’97?”99,””99’,”””””’9

SHARED x0, y0, r, S, €

pi = 4 % atn(1)

all = 2 % (xj - xi): al12 = 2 # (yj - yi)s bl = yi"2 + xj"2 - yit2 - xi“2
821 = 2 ¥ (xk - xi): a22 = 2 % (yk - yi): b2 = yk"2 + xk"2 - yi*2 - xi“2
x0 (b1 % a22 - b2 % al2) / (all % a22 - a2l ¥ al2)

y0 = (b2 % all - bl % a21) / (all % a22 - a2l ¥ al2)

L ittt Ll bttt bty calculate radius —--------mmrmmmmmmcocce o e
r = (((xi - x0) ~ 2) + ((yi - y0» ® 2)) ° 0.5

L ettt b e b b calculate started angle ------mmrecemccecmmne—-

cent = FNangle#(x0, y0, xj, ¥J)

if cent ¢ s then

buffer = s
s =@
e = buffer
end if
Y e —————mm———mmmmm———————————————— ’

END SUB



DEF FNltype%(prestyle$)

LTYPE.INC 1

79”’!”,7”"999’9977791’99,’,9,9’7’9’7,9,’9,’,177”’!,'9”’9”’,”99””’9’9

?

’ This routine is used for converting style$ to code of style line

9’

?

9

?

999999999999299999999999999999999992%99%999999999%2999999929%292999999299992%929279%9%9%9297%%

SHARED style%, flag#%

oldstyle% = style%

select case ucase$(prestyles)

"

case

FNltype% = oldstyle%*
case "CONTINUE"

FNltype# = &B1111111111111111
case "DOTTED"

FNltype% = &B1000000010000000
case "HIDDEN"

FNltype% = %B1111000011110000
case "DASHED"

FNltype% = ©B1111111111110000
case "DASHDOT"

FNltype# = &B1111111110001000
case "DEVIDED"

FNltype% = &B1111111100100100
case else

FNltype% = oldstyle%

flagé = 4

end select

END DEF



DEF FNcolor{(ncolours)

COLOUR.INC 1

’99’9’,99’9’,,99’99””’999””’,99’7”,9’7,9”9”’9’,9’99””’9’,”””9”’,9

?

This routine is used for convertig colour$ to colour code.

9

v

?

?

9999999972999999%99%92999999999999999%2999999999999999999%2999%9929939299%299%993°29%)

SHARED newcolours$, colour, flag%

oldcolor = colour

select case ucases$({ncolours)

"o

case
FNcolor = oldcolor
case "0", "BLACK"
FNcolor = 0
newcolour$ = "BLACK"
case "1", "BLUE"
FNcolor = 1

newcolour$ = "BLUE"

case "2", "GREEN"

FNcolor = 2
newcolour$ = "GREEN"
case "3", "CYAN"
FNcolor = 3
newcolour$ = "CYAN"
case "4", "RED"
FNcolor = 4

newcolour$ = "RED"

case "5", "MAGENTA"
FNcolor = 5
nevcolours = "MAGENTA"
case "8", "BROWN"
FNcolor = 6

newcolour$ = "BROWN"

colour code defining



COLOUR.INC 2

case "7", “WHITE"

FNcolor = 7

newcolours = "WHITE"
case "8", "GRAY"

FNcolor = 8

newcolour$ = "GRAY"
case "9", "“LIGHTBLUE"

FNcolor = 9

newcolour$ = "LIGHTBLUE"
case "10", "LIGHTGREEN"

FNcolor = 10

newcolour$ = "LIGHTGREEN"
case "11", "LIGHTCYAN"

FNcolor = 11

newcolour$ = "LIGHTCYAN"
case "12", "LIGHTRED"

FNcolor = 12

newcolour$ = "LIGHTRED"
case "13", "LIGHTMAGENTA"

FNcolor = 13

newcolour$ = "LIGHTMAGENTA"
case "14", "YELLOW"

FNcolor = 14

newcolour$ = "YELLOW"
case "15", "BRIGHTWHITE"

FNcolor = 15

newcolour$ = “BRIGHTWHITE"
case else

FNcolor = oldeolor

flags = 4

end select

o o o o " S . T - S =t s P e Y e L B W e e St e G S e G e G O P T SR e G G 0 S ML S SO ST G A S 8 A o e e e o



SUBLINE.INC 1
SUB linef(xinl, yinl, xfnl, yfnl)

2999999999997999999%92%29%9%9999%999993999999999%2999%%9%99%92%%779%2929999%99997%299%929992999%9%9

’ ’
’ This routine is used for drawing line with required parameters: ?
? (1) x1, yi: initial position(started point) ’
’ (2) x2, y2: final position{(ended point) ?
’ (3) ¢ : colour code ?
’ (4) style%: line style type code ’
’ ’

999999999999999999999299999%999999999999997299992929299299992999%29999%992929%97329229%?

SHARED colour, style%
Y e line drawing ------=-ce--mmmremcmcmc e
line (xinl, yinl) - (xfnl, yfnl), colour,, style%

- o e - G S T G D N . . - S G At e P S ey S L U S S S S G TR S G e S S e G e G B TS T S S S G0 4D A8 e e e e

END SUB



SUBARC.INC 1

SUB arcf(xcen, ycen, radius#, stang#, edangt)

299999%92992929%2%2%9979%2999999%99292999%299%929999929%29929292%2%922292999999%2992399%99999%9%2%2%°%22929%°

’ ’
’ This program need data of: (1) center of curve [xcen,ycen : integerl ’
? (2) radius# of curve [radius® : reall ?
’ (3) start angle (in degree) [stang# : reall ?
? (4) final angle (in degree) [edang# : reall ’
s ’

299999299299%2992992292929%2992%2%9999999299299929999%7992999%2999999999%999929%999%92%929%29%92%29%%2%2%%

SHARED colour, style%#

pi# = 4 % ATN(1)
Y e plot curve ~--ecmmmm e ?
tys$ = "arc"

IF stang# ¢ 0 THEN stang# = stang MOD 360
IF stang# > 360 THEN stang# = stang$ MOD 360
IF edang# ¢ 0 THEN edang# = edang# MOD 360
IF edang# > 360 THEN edang# = stang# MOD 360
IF stang# > edang# THEN edang# = edaﬂg# + 360
IF stang# <> edangh# OR stang# - edang# = 360 THEN plot
edang# = stang# + 360: tys$ = "cyc"
plot:
IF stang# > edang# THEN stang# = stang# - 360
n = INT(ABS(stang# - edang#) % (20 + 2 * radius#) / 180)
dt# = (edang# - stang#) / n
pi# * stangf / 180
edang4 = pi# * edangi / 180
dts = pi# % dt# / 180

L

stangt

X = xcen + radius# * COS(stangt)
y = ycen + radius# * SIN(stang#)

xbuf = x: ybuf =y

PSET (x1,y1), colour
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FOR k = 1 TOn
X = xcen + radius# ¥ COS(stang# + k ¥ dt#®)
y = ycen + radius# % SIN(stang# + k * dt#)
CALL linef(xi, yi1, x, ¥)
x1 =x2yl=y
NEXT k
IF ty$ = "arc" THEN
xf = xcen + radius$# ¥ COS(edang#)
yf = ycen + radius# * SIN(edang#)
ELSE
xf = xbuf
yf = ybuf
END IF
CALL linef(x1, yi, xf, yf)

END SUB
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scrsetup:

UTILITY.INC 1

’”99"9’9’97"9’99"’9”””77’9’9”,””’!,’9,79999”’99'9,”9!”9’99,99’9””

9

? This routine is used for setting up the following values:

! (1

’ (2) viewport

’

b

’ (3) limitation :
?

’ (4) Position :

b4

?

screen mode 9:

resolution 640 x 350 pixels / 16 colours

: - define graphics screen

- book 1-line text at top of screen

- book 3-lines text at bottom of screen

define coordinate system with.640 x 360

which bas origin(0,0) at upper left-hand

is used for display on upper right-hand

?

?

b

?

?

?

?

?

Integer value of present coordinate which °’

9

?

’,9”,9",99’,9,’9”,7,’””9”9979”9’!’79’,’79’7’,1",97,””,”,’99”97999,

SCREEN 9
VIEW (0, 14)-(639, 307)
WINDOW (0, -1)-(640, 3539)

RETURN

DEF SEG = 0

POKE &H041A, PEEK(&H041C)
DEF SEG

POKE &LHO06A, O

RETURN

= o o e = o = - A " T = - T A a0 G = o - = o s e S D R G S S G D A O e £ SR S G e A € 0 A S S0 ER SRS €S S em s 4m S S



scrollup:
8 e e e e . s 4t et o o o o o e
%AX = 1:
%CX = 3:

REG %AX,%H0601

2’ mov al,01h

REG #CX,&%H1800

s’ mov cl,00h

REG #DX,&H184F

:? mov dl,4Fh

REG #BX,&HFOO00

CALL INTERRUPT &H10

RETURN

makecur:

sz = 25: xm = 9: ym = §

register name
%BX 2
%DX = 4

scroll up 1 line

:? pov ah,06h

sone line scroll up

b4

e

’ mov
upper
> mov
lower

Rov

DIM cur%(sz): DIM rep#%(sz)

ch,17h

left column
dh, 18h

right column
bh,F0h

10h

GET (x, ¥ + ymr) - (X + xmn, y), rep#
LINE (x, ¥) - (X + 5, ¥y + 2), 9

LINE - (x + 2, ¥y + 5), 8

LINE - (x, ¥), 9

PAINT ¢x + 3, ¥y + 3), 9, 9
LINE (x + 4, ¥y + &)-(x + 8, ¥ + 8, 9

GET (x, ¥y + ym)-(x + xm, ¥y), cur#

PUT (x, ¥y + ym), rep%, PSET

CLS

RETURN

UTILITY.INC 2

- —— o = . e T S - St St S o

sscroll up function
supper left row
slover right row

snormal attribute

sveido ROM call

= o ——— - S b S o S S e S T W WP T R T T S T T e b G e D B8 W S M G G G s M et B D S Y GO S I R D N D T T e G G e e A .



SUBDRT.INC 1

directips

,”,’7”1,77,",”"7’77’9’9’7’11’”7,’7?’99’7’9"’797,7’99’7,’9”’9”,,”77”7
? — ?
’ This routine is used for checking directly input with take value ?
! by pressing Numeric & Alphabic Keys. And its’ result is in: ’
? (1) arg$ : passing parameter which defined type by argtypes °’
? (2) argtype$ = "num" if arg$ is numeric parameter. ’
’ = "chr" if arg$ is alphabic parameter. ’
b4 9
”,’79’77’77””’7’9"’,”99,79,,,’”9"?’,’9”7?,”’199"9’9,”9”7”,99”7’9
[ et L L L L L input character -——-------emmmmmmmm e ’

inchr$ = inputkey$
IF LEN(inchr$) <> 1 THEN endkbdchk
FOR codeii = 0 TO 255
IF inchr$ = CHR$(codeii) THEN
inasc% = codeii
EXIT FOR
END IF
NEXT codeii
L e e P T T first character checking Y U 4 A ——
IF argtype$ ¢ > "" THEN syntaxchk
SELECT CASE inasc#*
CASE &H30 TO &H39, &H2E, &HZ2D, &H2B
argtype$ = "nun”
IF argt$ ¢ > "" THEN argts = ""
EXIT SELECT
CASE &H21 TO &H29, &H40 TO &HT7F
argtypes = "chr
EXIT SELECT
CASE ELSE

bckspe = 1
argtypes = ""
GOTO endkbdchlk

END SELECT



SUBDRT.INC 2

syntaxchks
SELECT CASE inasc%
CASE = &HO8: > in case of backspace
GOSUB backspc
EXIT SELECT
CASE ELSE
GOSUB defarg
END SELECT
GOTO endkbdchk

backspe:
arg$ = LEFT$(arg$, LEN(arg$) - 1)
IF LEN(arg$) = 0 THEN
arg$ = "": argtypes = ""

END IF

posein = POS - 1

LOCATE 25, posmin: PRINT CHR$(&HZ20)3

LOCATE 25, posmin

backi:
bckspe = 1
RETURN
L e et iatatata bttt argument defination ---------cmmmmmmmcccaeeeen
defarg:
direct =1

endkbdchk:

IF bckspc = 0 THEN
IF iachr$ > CHR$(LH1F) THEN

LOCATE 25, POS: PRINT inchrs;

END IF

END IF

bckspe = 0

RETURN



SUBCUR.INC 1

?

b

b

movecurs:
’77,’9’?”17’,,’7,,,’,9””9””9”91’99',’,”’9”’,’””"99,9’99’,1’9””7’1
’ This routine is used for changing position by inputting from keybroad
’ and displaying new position with the value on top right of screen and
’ the moving cursor on viewport of screen.

9

’ Initial parameter: speed = 0 ---> PgUp/PgDn has never pressed before
’ Initial constant depend to screen mode: (o,p) ---> real screen point
? deltx ---> change in X-axis

’ delty ---> change in Y-axis

?

! REMARK: 1) deltx and delty must be fzero’ in the head of main program
’ 2) before call this routine it had to pass statement:

9

’ PUT (x, v + ym), cur%, OR

9

’,’97”9",9,”9’997’9’99’9,"’7’,,,’,9"9”9”7'7’7”1’,9’979’,”,”’,77”7’

0=x:p=y: 0ld0 = x: 0ldP = ¥

L ettt ottt check NUM LOCK key ~--m-=----mmemmmmmmeoemmne——
DEF SEG = &HO0000

numlock = PEEK(&HO0417)

DEF SEG

nueflag = numlock AND &B00100000

IF nunflag ¢ > 0 then exitip

L e L L L bbbty input
IF cursor = 0 THEN

rowc = CSRLIN

columnc = POS
END IF

SELECT CASE X
CASE ¢ #xmin
X = %xmin
CASE > %xmax - Xm
X = %Xmax - Xm
END SELECT



SELECT CASE ¥y
CASE < %ymin
y = %ymin
CASE > 4ymax - yRm
y = %ymax - YR
END SELECT
IF INP(&H60) = &H4B THEN up
IF INP(&H60) = &H50 THEN down
IF INP(&HE0) = &H4B THEN left
IF INP(&H60) = &H4D THEN right
IF INP(&HE0) = &H49 THEN fast
IF INP(&H60) = &H51 THEN slow
GOTO exitip
up:
DELAY (.073)
eup = p + delty
IF eup > %ymax - ymn THEN upi
p = eup
GOSUB display
upl:
GOTO exitipil
down:
DELAY (.075)
edn = p - delty
IF edn ¢ #ymin THEN downl
p = edn
GOSUB display
down1:

GOTO exitipl

SUBCUR. INC 2



SUBCUR. INC 3

left:

DELAY (.075)

elt = o - deltx

IF elt ¢ %xmin THEN leftl
o = elt

GOSUB display

left1:

GOTO exitipl

right:

DELAY (.075)

ert = o + deltx

IF ert > %xmax - xm THEN right1
o = ert

GOSUB display

righti:

GOTO exitipil

L it ettt bbbt speed Up =-=—-—=—c-c—sgemmmemccoeo—oemeo—
fast:

DELAY (.25)

bufx = deltx

deltx = deltx % 5
IF deltx > 125 THEN deltx = bufx

delty = deltx
speed = 1
GOSUB clrkbd
fasti:

GOTO exitip



SUBCUR.INC 4

L e L L L S L e Lty speed down ~--------csmmemmeemm e cmmcccaaeeo
slows:

DELAY (.25)

bufy = delty

delty = delty /7 5

IF delty < 1 THEN delty = bufy
deltx = delty

speed = 1

GOSUB clrkbd

slowl:

GOTO exitip

display:

LOCATE 1, 61: PRINT SPC(19)3;
LOCATE 1, 61: PRINT o3 ","5 p
PUT (0ldO, o0ldP + ym), cur#, OR
PUT (o0ld0, oldP + ym), rep%, PSET
GET (o, p + ym)-(0 + xm, p), rep#
PUT (o, p + ym), cur#, OR

RETURN

exitipi:
cursor = 1
X = 0 * give value of x-coordinate

y = p: * give value of y-coordinate

"

argtypes$ = "num’
" "

inputkeys =
GOSUB clrkbd
Y e e e e e e e o e O T e o o = " - o o o o e - e o G - - - S o
exitip:
RETURN



SUBCTRL.INC 1

ctrlkey:
29993999999999999999999999999999999999999999999999299999999992723223997993399)
, . - ’
’ This routine is for checking end input data and send back value of ’
’ required parameters which consist of: ’
’ (1) argts : general string argument ’
’ (2) argt# : general numeric argument ’
’ (3) x ¢ x-coordinate position ’
? (4) 'y : y-coordinate position ’
’ (5) aval# ¢ angle value ?
’ (6) flag#: flag argument whichs ?
? 0 ---> No set anything ’
’ 1 ---> Cancel Routine ’
’ 2 ---> SpaceBar Pressed ?
? 3 ---> Enter Pressed ’
’ 4 ---> Invalid Input ’
’ ’
999999999999939999999999999999939929299999993329999999299399999999999999999999
flags = 0
ctrls = inputkeys
SELECT CASE ctrls
CASE = CHR$(&H03): ’ ctrl € checking
GOTO cancel
CASE = CHR$ (&HOD): ’ Carry Return checking
flagd = 3
GOTO ctrlchk
CASE = CHR$(LH20): ’ Space Bar checking
flags = 2
GOTO ctrlchk
END SELECT

GOTO exitctrl



ctrlchk:
IF cursor = 1 THEN
PUT (0ld0, oldP + ym), rep#, PSET
GOTO exitctrl
END IF
SELECT CASE argtypes$
CASE = ""
GOTO cancel
CASE = "num"
charchk:
chars = LEFT$(arg$, 1)
arg$ = RIGHT$(arg$, LEN(arg$) - 1)
SELECT CASE ASC(char$)
CASE = &H2C
comma = 1
x = VAL(argt$)
test# = x
GOSUB invalidchk
IF flag% = 4 THEN
GOTO exitetrl
ELSE
GOTO chrchk2
END IF
CASE = &H3C
great = 1
VAL(argts)

argtg
test$ = argt#
GOSUB invalidechk
IF flag# = 4 THEN
GOTO exitetrl
ELSE
GOTO chrchk2
END IF
END SELECT

SUBCTRL.INC 2
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SUBCTRL.INC 3

argt$ = argt$ + chars
IF LEN(arg$) > 0 THEN charchk

argt$ = LEFT$(argt$, LEN(argt$) - 1)
argt# = VAL(argt$)
testd = argtt

GOSUB invalidchk
argts = "
GOTO exitetrl
chrechka:

arg$ = LEFT$(arg$, LEN(arg$) - 1)
argts = arg$

IF comma = 1 THEN

corma = 0

y = VAL(argt$)

test = y

GOSUB invalidchk
END IF

IF great = 1 THEN
great = 0

avalf = VAL(argt$)

test# = aval®
GOSUB invalidchk
END IF
argts = "
GOTO exitetrl
CASE = "chr”
argt$ = LEFT$(argé, LEN{(arg$) - 1)
IF argt$ = "cancel" OR argt$ = "CANCEL" THEN
GOTO cancel
END IF
GOTO exitetrl
END SELECT

GOTO exitetrl



invalidchk:
SELECT CASE LEFT$(argts, 1)
CASE "+", "-", " "
differ = 0
CASE ELSE
differ = 1
END SELECT
LEN(argt$)
VAL(argt$)
LEN(STRS (test#)) - differ

numbf

testi

numaf
test# = 0

IF numbf ¢ > numaf THEN flag#% = 4
RETURN

cancel:

flags = 1

exitetrl:
IF flag% <> 0 THEN
IF direct = 1 THEN
direct = 0O
0

cursor =

PUT (0ld0, oldP + ym), rep%, PSET

LOCATE 1, 61: PRINT SPC(19)
LOCATE 1, 61: PRINT x3 ","; ¥
END IF
LOCATE 1, 61: PRINT x5 ","5 ¥

"o

args$ =

argtypes = ""

END IF _

IF cursor = 1 AND direct = 0 THEN
locate rowec, columnc

END IF

RETURN

SUBCTRL.INC 4



INSTRCT.INC 1

L e e DL D bbbttty Instruction Set ------w-emmemmeccocmm e
LIRS QUIT ~mmmmmmmmmmemmm e e e mm e m e
break:

locate 25,1: print "Do you really want to exit this program 7 "s

bkloop:

inputkeys = inkey$
gosub directip
gosub ctrlkey
if flag% = 0 then bkloop
quits = argts$
select case ucase$(quits$)
case "Y", "YES"
end
case "N", "NO"
flags = 2
exit select
case else
if quits < > "" then flag% = 4

end select

stsint:
locate 25,1: print "Current LineType: "; style$;

gosub scrollup

. - n)n;

locate 25,1: print "Current Colour: "; colour$; " <"; colour;

LR

argts =

return



INSTRCT.INC 2

ltpint:

oldstyles = styles

locate 25,1: print "Name of linetype<("; styles$; ">: "3
ltloop:

inputkeys$ = inkey$

gosub directip

gosub ctrlkey

if flag% = 0 then ltloop

ltype$ = ucases(arght$)
style% = FNltype%(ltype$)
if flag# = 4 then styles$ = oldstyles else style$¢ = ltypes

clrint:

oldcolours = colours$

locate 25,1: print "Current colour<"; colours$; ">";
gosub scrollup

locate 25,1: print "New colour: ";

clrloop:

inputkey$ = inkeys
gosub directip

gosub ctrlkey

if flag% = 0 then clrloop
if flag% = 1 then
flag% = 3

colours = oldcolours

goto colourt

end if
if argfi = "" then
argt$ = stre(argti)
argté = right$(argts, len(argts) - 1)

end if



INSTRCT.INC 3
newcolour$ = ucases(argt$)
colour = FNcolor(newcolour$)
if flag® = 4 then colour$ = oldcolours$ else colour$ = newcolours
colourils:
"

argt$ =

- —— - e e s = e - = - —— " S S8 o ¢ Sp B B G T R S T G e M6 R D R A D e s D e D W A e R L T W S T Y . - - - -

linint:
locate 25,1: print "From point: ";
linel:
inputkey$ = inkeys
gosub directip
gosub movecur
gosub ctrlkey
if flagz = 0 then linel
if flag% = 1 then line5
x1 =X yl=y%
xstart = x: ystart = y
gosub scrollup
CALL mark(xi, y1)
line2:
locate 25,1: print "To point: "3
line3:
inputkey$ = inkeys$
gosub directip
gosub movecur
gosub ctrlkey
CALL mark(xi, yl1)
if flag# = 0 then line3
if flag% = 1 then

flagh = 3
goto line5
end if

if ucases(argt$) = "C" or ucases(argt$) = "CLOSED" then line4



X2 = x2 y2 =y

CALL mark(x2, y2)
if x1 = x2 and y1 = yZ then line5
CALL linef(x1, y1, x2, y2)

x1 = x2: yl1 = y2

gosub scrollup

goto line2

line4:

CALL linef(x1, y1, xstart, ystart)

line5:

"nen

argte =

- - —— - - et = S . TS - G D W T -

cirint:

INSTRCT.INC 4

locate 25,1: print "Center/Start point<C/S>: "3

circlel:
inputkey$ = inkey$
gosub directip
gosub ctrlkey
if flag% = 0 then circlel
gosub scrollup
select case ucase$(argt$)
case "C", "CENTER"
locate 25,1: print "Center:s ";
circle2:
inputkey$ = inkey$
gosub directip
gosub movecur
gosub ctrlkey
if .flag% = 0 then circle?2
x0 = x2 y0 =y
gosub scrollup

CALL mark(x0, y0)



INSTRCT.INC 5
locate 25,1: print "Radius/Diameter<R/D>: ";
circle3s

inputkey$ = inkey$
gosub directip
gosub ctrlkey
CALL mark(x0, y0)
if flag% = 0 then circle3
sosub scrollup
select case ucase$(argt$)
case "R", "RADIUS"
locate 25,1: print “"Radius: "3
circled:
inputkey8 = inkey$
gosub directip
gosub iovecur
gosub ctrlkey
CALL mark(x0, y0)
if flag® = 0 then circled
CALL mark(x, y)
if oldargt$ = argt# then
r = sqri((x - x0) "~ 2) + ((y - y0O) " 2))
else
r = argt#
end if
exit select
case "D", "DIAMETER"
locate 25,1: print "Diameter: ";
circle5:
inputkey$ = inkey$
gosub directip
gosub ctrlkey
CALL mark(x0, yO)
if flag% = 0 then circleb
r = argt4 /7 2

exit select



INSTRCT.INC 6

case else
flag* = 4
goto circlell
end select
exit select
case "S", "START"
locate 25,1: print "Start point: "3
circle6:
inputkey$ = inkey$
gosub directip
gosub movecur
gosub ctrlkey
if flags = 0 then circle6
x1=xtyl=y
gosub scrollup
CALL mark(xl, y1)
locate 25,1
print "End point in direction of diameter/Second point<(E/S>:

LU
s

circleT:
inputkey$ = inkeys$
gosub directip
gosub ctrlkey
CALL mark(xl, y1)
if flag% = 0 then cirecle?7
gosub scrollup
select case ucases{(argts$)
case "E", "END"
locate 25,1: print "End point: "3
circle8:
inputkeys = inkey$
gosub directip
gosub movecur
gosub ctrlkey
CALL mark(xil, ¥1)
if flag%z = 0 then circle8



INSTRCT.INC 7
X2 =x2y2 =y
CALL mark(x2, y2)
r =sqri({xi - x2) * 2) + ((y1 -y2) “2))y /7 2
x0 = (x1 + x2) /7 2: y0 = (y1 + y2) / 2
exit select
case "S", "SECOND"
locate 25,1: print "Second point: ";
circleg:
inputkey$ = inkey$
gosub directip
gosub movecur
sosub ctrlkey
CALL mark(x1, y1)
if flag® = 0 then circle9
X2 = X2 y2 = ¥
gosub scrollup
CALL mark(x2, ¥2)
locate 25,1: print "End point: "3
circlelo0:
inputkey$ = inkey$
gosub directip
gosub movecur
gosub ctrlkey
CALL mark(x2, y2)
if flag = 0 then circlel0
X3 = X2 y3 =y
CALL mark(x3, y3)
CALL threepoint(x1, y1, x2, y2, x3, y3)
r = sqr{{(xl - x0) " 2) + ((y1 - y0O) * 2))
exit select
case else
flags = 4
goto circlell
end select

exit select
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case else
flagh = 4
goto circlell
end select
CALL arcf(x0, y0, r, 0, 360)

circlell:

arcint:
s =0:e=20
locate 25,1: print "Center/Start point<C/8>: ";
arcl:
inputkey$ = inkey$
gosub directip
gosub ctrlkey
if flag% = 0 then arci
gosub scrollup
select case ucase$(argt$)
case "C", "CENTER"
locate 25,1: print "Center: ";
arce:
inputkey$ = inkey$
gosub directip
gosub movecur
gosub ctrlkey
if flag% = 0 then arc?2
X0 = x: y0 = ¥
gosub scrollup
CALL mark(x0, yO)
locate 25,1: print "Start point: ";
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arc3s:
inputkey$ = inkey$
gosub directip
gosub movecur
gosub ctrlkey
CALL mark(x0 ,y0)
if flag® = 0 then arc3
Xl =X y1 =%
s = FNangle#(x0, y0, x1, y1)
r = sqr(((xl - x0) * 2) 4+ ((y1 - y0o) *~ 2)»)
gosuB scrollup
CALL mark(x1l, y1)
locate 25,1: print "End point/Included angle/Lenght of chord<E/I/L>: "3
arc4:
inputkey$ = inkey$
gosub directip
gosub ctrlkey
CALL mark(x0 ,y0)
if flag% = 0 then arcéd
gosub scrollup
select case ucase$(argt$)
case "E", "END"
locate 25,1: print "End point:s "3
arcs:
inputkey$ = inkey$
gosub directip
gosub movecur
gosub ctrlkey
CALL mark(x1l, y1)
if flag% = 0 then arch
X2 = xt y2 =y
e = FNangle#(x0, y0, x2, y2)
CALL mark(x2, y23

exit select
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case "I", "INCLUDED"

locate 25, 1: print "Included angle(in degree): "3
arcé: '

inputkeys = inkey$

gosub directip

gosub ctrlkey

CALL mark(xi, y1)

if flag% = 0 then arcé

e = cdbl(s + argt#)

if s > e then

buff = e
e =8
s = buff
end if

exit select
case "L", "LENGHT"
locate 25, 1: print "Lenght of chord: ";
arcli:
inputkey$ = inkey$
gosub directip
gosub ctrlkey
CALL mark(xl, y1
if flag = 0 then arciil
let = argi#
s = FNangle#(x0, y0, xi, y1): e = 0
r = (((x1-x0)"2) + ({y1 -y0) " 2)) " 0.5
CALL sclarc(s, e, r, lci#)
exit select
case else
flagd = 4
_goto arcll
end select

exit select
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case "S", "START"

locate 25,1: print "Start point: “;
arc7:

inputkeys$ = inkeys

gosub directip

gosub movecur

gosub ctrlkey

if flag% = 0 then arc?
x1 = x: 91 =y
gosub scrollup
CALL mark(x1l, ¥1)

locate 25,1: print "Second point: ";
arc8:
inputkey$ = inkey$
gosub directip
gosub movecur
gosub ctrlkey
CALL mark(xi, y1)
if flag% = 0 then arc8
X2 = X2 y2 = ¥
gosub scrollup
CALL mark(x2, y2)
locate 25,1: print "End point: "3
arc9:
inputkey$ = inkey$
gosub directip
gosub movecur
gosub ctrlkey
CALL mark(x2, y2)
if flagd = 0 then arc9
X3 =X y3 =y
CALL mark(x3, y3)
CALL threepoint(xl,lﬁl, x2, y2, x3, y3)
r= (({x1 - x0) " 2 + ({(y1 - y0) " 2)) * 0.5

n

s = FNangle#(x0, ¥y0, xi1, y1)

e = FNangle#(x0, y0, x3, ¥3)



cent = FNangle#(x0, y0, x2, y2)
if sgn(cent) ¢ 0 then cent = 360 + cent
if cent ¢ s then
buffer = s
s = ¢
buffer

oD
L]

exit select
case else
flag# = 4
goto arcilDd
end select
CALL aref(x0, y0, r, s, €)
arcios:

argts =

SUB mark(xx,yy)

L e e EE P L mark select position
LINE (xx, yy) - (xx + 5, yy + 2), 1

LINE - (xx + 2, yy + 5), 1

LINE - (xx, yy), 1

LINE (xx + 4, Yy + 4&)-(xx + 8, yy + 9), 1
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