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Foreword

CBASICo Ccmpiler is Digital Regearchrs powerful conpiler
version of CBÀSIC. the cqunercial BÀSIC dialect recogôized as the
industry standaral. With CBASIC Cqnpiler's cqnprehensive graphics
exÈenslons, you can nor' write versatile graphics prograns for a
nultitude of appl icat ions.

Eoth the 8-bit and l6-biè versioôs of CBÀSIC Conpiler support
graphica extensiona. To write graphics programs. you need CBÀSIC
Conpiler and the GSX" Graphics Systen Extension thaÈ fiCE your
CP/uô operating ayaten ànd hardware,

CBÀSIC Ccnpiler's gràphics extensions are device-independentt
you can dlrect outpul to any graphics peripheral rrithout recqlplling
your Prograns. Your GSX goftnare issues aII the necessary cciMtands
lo control the peripheralg you gelect.

8or ex{ople, lf you do not have a plotter, you neednrt worry
about converting your prograns for a plotter when oDe becotnes
availâble, You eùnply change the cSX ÀSSICN.SYS file so that it
assigns your output to the plotter lngtead of to the screen. Your
çSX Graphics Extengions Proqranmerrs cuide shows you hor{ to nodifyfgSïEx-JJ-

The GSX soflyiare contàing routines lhat control the peripheral
devices. Theae routines, known as device drivers, provlde physical.
controL of the tlevices. Your cSX guide includes specificaeions for
all the devlce drivers you can use nith your software.

Get fanillar nith your softlrare and hardrare before you attenpt
extenaive âppllcatlon progratllniog. You can detenni.ne nost of your
systetr r s feàtures by tratchj.ng DEIiIOGRÀF. the CBASIC Cqnpiler graphics
tutor ia1.

Th is qBAs Ic cqnp I le r Le-!g-C-ê9S_S-E-gf!_lgS_-çu i4_9 desc r i bes cBÀs Ic
cornpiler'@h the assunpti.on
thàt you are acquainted with CBÀSIC Cqnpile! and cSX graphics.

. Section I defines the concepts underlying CBASIC Cqnpiler
graphics.

. Section 2 explalns holr to conpile and link CBASIC graphics
prograng and discugses DEI{OGRÀP, a demonEtration of CBÀSIC
Conpiler's graphics atatenents and functions. DEMOGRÀF is
included on your denonscration disk.

a Seqtlolr 3 catalogs all the grapbics statenents and functions.

a Section 4 presentg satnpLe grapbics prograns.

. Àppenillx À is a listing of DEMOGRÀF.
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Section 1

lntrocluction to CBASIC Compiler Graphics

this section introaluces the CBÀSIC Cqnpiter graphics stateîents
and functlona ând defines scmè elenentary gràphics concepts.

l.l Graphlcs StrtcrcntÉ

the grâphicE gtateoenÈE and functions fall into five g!oups'
according to function. Each sÈàtenenè or function is described
inativiatually ln Section 3. The nanes of CBÀSIC Cqrpiler graphics
gtatenents antl functlons are reserved l'ords.

aabl€ l-1. crllrhlcs Extenalons

croup I statenent or PuncÈion

OUfPUT GRÀPEIC PRINT
IIÀT FILL
I{AT MÀR(8R
rtAT PLOT
PLOT

FORÀ{ÀÎ CnÀRACTER EETGHÎ (S81,/ÀSr)
coloR (s81,/ÀsK)
coloR couNT (ÀsK)
JûSÎIFC (SEÎIÀSK)
I,INE STYI,B (S81,/ÀSK )
MÀR(ER EEIGEî (SET,/ÀSB)
}IÀRKER TYPE (SET)
srYr,E cot Nl (ÀsK)
ÎEXT ÀNGLE (SEÎ,/ÀSK )

VIEWING AREÀ BOÛNDS ( SETiIASK)
DEVICE (ÀSK)
vrEvrPoRT (SET,/ASI( )
r{rNDo}t (sBTlÀs( )

1_1



CBÀSIC Canpller G!aphlcs Gultle l.I Graphics Slatenenta

lrbLe I-1. (conÈl.nucd,

Group Stâtenont or Function

INPUl

CONTROI.

GRÀPIIIC INPUT

BEÀII (SETi/ÀSK )
CLEÀR
CIJIP (SET,/ASK)
GRÀPHIC CLOSE
GRÀPEIC OPEN
POSTIrON (S81,/ÀSK)

I.2 lrÊflnltloog
you ahould understânal the following concepts before you tuln

to the gtatenent and function definillons.

I.2.1 Cooratlnatca

PoEitions rl,thin the dlspLay area of the grâphicE device are
deftned by x and y coordinates. the x axig is the horlzontâ]. axia.
the y axis is the eertlcal axlE. Both coordlnate axes beqln at the
lone! left corne! of lbe alevlce.

llhên you inltiallze the graphlcs Eysten nlth the GRÀPHIC OPEN
staÈeDent, the coorillnates initially range fron 0.0 to 1.0 for both
axes. regaralless of the physlcâl dinenslons of the devlce.

Àfler you lnitlalize a devlce wltb the GRÀPHIc oPEN
statenent. your progratû can address the loirer left colner of tbe
displ.ay device rrith x and Y coordinates 0,0. The upper r19ht corner
of the tlevlce l9 lddreas l,I. you deflne â box àrounal the bordôr of
your graphica outpul devlce by connecting the coordlnale palrs
(0,0), (0,r), (l,l). (1.0), (0,0).

L-2



CBÀSIC Conpiler Graphics Guiale 1.2 Dêfi.n i t ions

1,1

X

FlEure l-1. Iteelce coordlnates

1.2.2 Boundê

The bounds of a device are its physical di ensions in pixeLs,
inches, or xrhatever neâsure a particular device uses. Frequenlly,
these dimensions are not the same for the X and Y axes. The heighÈ
of the ilrawing area might not be equal to the çidth. with the
BOUNDS staÈêmenl, you can concrol the lhe lenglh of the axes' thus
keeping your inages prolrortioned, regârdless of the device you are
us ln9.

Àfter a GRÀPSIC OPEN statement' the bounds of the device are
set to 1001 of the physical extent of the X and Y axes. If there is
a difference in the extents of the Èro axes. â line àIong the X àxi.s
19 not the sdre length as a Iine alonq the Y axis. For exanple, the
Y axig might be shortêr relative Èo the x axis, the ralio of the Y
axis to the t( ôxis is called the aspect ratio.

You can use the DEVICE staèement to deternine the aspect raÈio
of à device. For exaîple, if the Y axi.s is 80t às long as the x
axig, the ÀSK DEVTCE statenent returns 1.0 and .8 as the relative
values of the X and Y axes.

The BOUNDS staÈement is the first basic dltnensioninq statenent.
The second and third ârê the VIEWPORT and tlINDOw statenents.



CBÀSIC Ccdtpiler craphics cu ide 1.2 Defi.nit ions

1.2.3 Vierirort

within the bounds of a device, the area in which graphica data
prints is called lhe vie\.rpor!. You dêfine the vievport by x and Y
coordinates rangi.ng frorn 0.0 to L.0.

Use the VIEWPORI statemen! to define the Iiteral vieiring area
within the physical bounds of the device. VIEI{PORT IeÈs you specj,fy
beginnj.ng and end poj.nÈs for the X and Y axes ',ithin the devicerg
current bounds. Subsequent graphics statenents operatê inside the
area you specify in the VTEWPORT statenent.

Figure 1-2 illusÈrates a vienport. You establish thls vietrport
w j.th the foLlowinE statenent!

sEr vIEwPoRT .2 , .5 , .2, .6

1,10,1

X

?lgure 1-2. Vlcrfrort

Al.1 graphics stateneots after the VIEWPORT gtalenent refer to
the alea withi.n this viee'port.

În this case the bounalg of the device ale 100t of the available
caPacity. If you use à SRI BOUNDS statenent to rlter Èhe extents of
the device, the vienpo!È autcnatically âdjusts nlthin the ne$
bounds.

0,10,0

.2,.6 .5,.6ffi;rtt

.2,.2 .5,.2

r-4



CBÀSIC Corpiler Graphica Guiate 1.2 Definl tlons

l-2-l llndôr
lou can think of a window as a fratûe with tick narks around

the vienport. Tbe windorù ilefines the acale of Èhe X and y
coorilinatea of a vierrport. with the WINDOVI statenent. you can
restate the açaLe of the vieirPort cooralinate ayaten to nhalever
valuea your application lequires.

The WINDOW Etalenent lets you autonatically nap real-trorld
valueE onto the coordinate systen of your device. The x anal Y
coordlnatea of a vierport initially range fron 0.0 to I.0. You ean
change the initial vienport rangea wtth the wfNDOw statenent.
WINDOW can adjust these rangea to the gcale required by your
application. For exanple,

sET V|INDOT. 0, I00,0,I00
scâlea â1I coo!alinate references in subsequent CBÀSIC araphics
ataterûenèa to a range of 0 to 100 for both axeg,

In aunnary. the winalor scalea the vietrporti the viewporÈ
resides wlthln the boundst the bounals reside rrlthln the physical
extents of the devlce. Fo! further infornation, see the
explànàtlona of the BOUNDS. vIEllPORl. and I{INDOW statenents j.n
Sêctlon 3.

r-5



CBASIC Conpllèr Graphics Gulôe 1.2 DeÊlnitlons

1HË SOUI{OS ANÊ MAPPEO W|TTTIN THE DEVICE

THE VIEWPOFÏ IS MAPPED wlIHII{
lHE AOUNOS

vr€wPoiT '
. THE wlI{OOW SC^LES

TH€ VIEWPOFT

r(re

sET rlN00ta o, t oo, 0 , r00
PLOT r45,O),r55,'lr,{55,60),(60,60t
PL0T r50,70),(40,60,'i45,60t,(45,01 0

llgure l-3. Irmqr

l-5



CBASIC cqnpiLer craphica cuide 1.2 Definitions

1.2.5 crapbica Cursor

the cursor indicâÈes the current location of the drawing
device. The GRÀPHIC INPUT statenenè has a speci.al graphics cursor
èhat you can maneuver around the screen. How you control the
novenent of the graphics cursor (arrow keys, conlrol keys, or a
nouse) ' itepenals on your hardnare. See your GSX Graphics Extension
Prograntûer'a cul.de.

1.2.6 Ber
The be€rn is the draning device i{ithin a particular output

device. For a plotter' the bearû is a pen. For a CRÎ, tbe bearû is a
strean of eleccrons. You turn the beam on or off r{ith the BEA
stàtèment.

L.2.7 l,larkcr

Mârkers are predefined s!'rrbol-s you use to identify points or
intersections on a graph or draning. You can use the l{ÀT MÀRKER
statenent to plol ô scatter graph of points l'itb narkers. the
available narkers are described in the documentati.on for your device
drlver. See the UARRER TYPE statenent in Section 3.

1.2.8 Cltpptng

Sotielimes the coordinale references you 9i.ve are out-of-
bounds, extendlng beyond the bit-nap nemory area that sone devices
use to generate alisplays. Clipping lefers to the chopping off of
parts of draeings that would othernige trespass beyond thiê area.
without cl,ippingr nenory outside the bitinap area night be altered.

Use the CLIP statenenl to turn clipping on or off, Clipping
is on by defâuLl at the beginning of a prograrn. Turning clipping
off increases operating speed sLightLy, but i.s risky. Turn clippi.ng
off only if you are sure that your appl.ication progr l wilL not try
to leference coordinates oucside the current window. see the CLIP
statenent in Section 3.

End of Section I
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Section 2
Compiling and Linking

To create object plogtànE fron CBÀSIC Conpiler glaphics
prograns, you need special files and procedures. This section
e4rlaing these requilements and te1ls you hoir to conpile, Iink, and
run DEMOGRÀF. the graphics denonstration progran.

2.1 CapilaÈion

Your soulce plogran nust include the folLoiri.ng statement.

TINCLUDE GRÀPSCO!,I, BÀS

the atatenent above aasunea the file cRÀpItCOÈt. BÀS i6 on the
aane disk allive as the source proEran. If it ie on â dlfferent
alrive, preqede the filenane Ln the IINCLUDE atatenent with ô alrive
epèclficâtion. For exanple,

TINCLUDE B . GRÀPSCOII. BÀS

the GRÀPHCOI{. BÀS file contains variable names to include in the
cotûlton progran ârea. The variable nanes in this file are reserved
worals in CBÀSIC Cotrpi.ler prograns that use graphics statenentg.

2.2 Linking

You need no special procedures to link CBASIC Corûpiler graphics
Programs. FoIlow the inEtructionE in your CBÀSIC Conpiler
alocunentat 1on.

2.3 GErcrÀ!

Use the GENGRÀF progràn to incorporate run-tine
prograns generated by the 8-bit cBÀsIc conpiler, cB80tr
a t6-bit CBÀSIC Coopiler (C886" ) user, you do not need
do you neeal to folloï this procetiure. The form of
coûrand LE

GENGRÀF <filespec>

GENGRÀF expeccs to fi.nd a .COM file that was output froin lhe 8-
bit linker, LK80'r. GÊNGRÀF nodifies the .COM file by including a
run-time loader for GsX. When GENGRÀF finishes, your progran is
ready to run.

loaderg inÈo
. If you are
GENGRÀF. nor
the GENGRÀF

2-l



CBÀSIC Ccrlrpiler Graphics cuide 2.{ Run-Èlne

2.4 Run-Èbc

Àt run-tine, the folloçing files Dugt be on the current default
dr ive:

CBASIC Cqnpller (C880) Usêrs

. GSX.SYS
O ÀSSÎGN.SYS
. Device alrivêra as requlred by ÀSSIGN.SyS

C8ÀSIC Cqrpiler (CB85l uscra

. GRAgBICS. CUD

. ÀssIGN. SYS
o Devj.ce ilrivers as requireal by ÀSSIGN.SyS

See your GSX Graphlca Extènsion Proqrawrer's cultle for detalla
regàrding these flles.

2.5 DEGRAI

À gràphica tutori.l. DEIitocRÀ!.BÀs, ie inclualeal on your CBASTC
soft are di8k. lt contalnB exErples of âll the 9râphlc3 strtellenta.
the exUrples ale the alllre âg thosê shoen ln the deflnitj,ons gf thê
gràphlca stâtcnents and functlons in Section 3. Thc tutorj.âL is ln
âlphabetiqal ordrr like Sectian 3. À prograo listing of
DEUOGRÀF. BAS is inclutled in Àppenallx À.

To use tha dslonstratlon progra, you lrust first cqnpllc anal
li.nk the aourqe progran DEMOGRAF. BÀS, using onq of the follotrlng
procedure!1!

À>c880 DEGnÀlt

À>t t80 Dqrcltl
À>GEfOÀr DEt)cnÀt

2-2



CBÀSIC Coûptlêr craphlcs cuiale 2.5 DErdOGnÀF

A>C886 oE(EnrF

À>Lm85 t Et(rcnÀa

À>GnIPEICS

To run the DEUOGRAF prograrn, enter the foll,owing conmând:

A>DEIæNÀF

DEIIOGRàr contalna statetlent denonstr.tions that dLsplay the
nane of Èhe atateDcnÈ anô shor hon lt worka. Rcaal t'he explanations
of the graphlcs atâtenents ln section 3 aa you rratch DEIIOGRÀ!.

DEI,IOGRAI pâulea at the end of eâch cxuplê. Preas any key to
contlnqe. Enter CIRÛ-C to intêlrupt lnal return to the operating
systen.

Enal of Sectlon 2
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Section 3
Graphics Statements and Functions

Itris seqtion presents the CBÀSIC Conpiler graphics statenents
and funclions in alphabetical order. statenent keynords preceded by
SET and ÀSK ale alphabetizetl by the keyeord. For exanple, the SET
WINDOW statenent is found unde! WINDOW.

Tbe syntax notation in this guide enploys the foIIowing
conventlong,

a Upper-caae letters designâte CBÀSIC Co!ûpiLer keywords.

. Lotrer-case letters indlcate variables.

a Àngle brackets < > enclose syntactic iteng.

a Square brackets { I enclose optional iten6.

a Braces { } enclose optional items that can be repeated.

a the OR bar, l, indicâtes a choice betneen tvo or note syntaceic
itens.

You nusl include all other punctuation in the syntax line, such as
delinite!s and parentheges. Table 3-l defines some syntactic itemsl

tùbLe 3-1. Syntat lrefinitions
Syntactic Iten

nuner ic expression

real var iable

integer var iable

string var iable

X coord i nate

Y côôrd inate

Defini tion
nuneric constants (integer or real),
nuneric var iables. o! conbination
of constants, va! iàbles, and
nuneric operator s

floating point var iable

integer (-32768 ta 32767, eariable

character string (S type) variable

ho! izontal position in coordinate
system

vertical position in coordinate
9ystem

3-r



CBÀSfC CqrplLer G!àphlcs Guide

Btlll Stat(retrt

BEÀ StâÈe.lent

The BEAl.t atatefienl turns the pen or al!âwing bea on or off.

SYntàx:

sEr BEÀx .oN, | .oFF.
ÀSK AEÀll <3tr ln9 varj.àble>

Explanation:

Switch the beatn on or off by writing a SET BEÀll staterûent nlèh
"Otl" or "OFF', upper-case and ln quotation narks, âs the argunent.
This statenent ie Llkr r PEN I'P,/PEN DOI{N sCâtenent fo! a plotter.

rhe ÀSK BEÀIi{ statenent telle you whether Èhe bean is currently
on o! off' relurninq the vâlue of the beas state in <string
var iabLe> .

Eranple !

GRÀPHIC PRINT À1 (O..9): iBEÀll STÀTBI{ENTr
SET BEAII 'OFF'
PLOI (0,1), (I,l), (r,0), (0,0)
f,EYI.PAUSE
REI,I PÀUSE IS A
REll 1SÀT WÀITS
CLEÀR

LOCAILY DEFINED FT'NCTION
FOR CONSOLE INPÛT.

sal BEAl.l .ONr
Prôr (0,1), (t.r.), (r,0), (0,0)
f,EYl=PÀuSE

In this exaDple. the SEt BEÀ rOFF' gÈatenent turng off the
bea! before the PLO4 ataèenent runs. Only three aialeE of a 6creen
border âre allann. beqâuse the beaû ls OfP before the flrst pâlr of
coordinâteg is plotteal (see Figure 3-1).

PÀttSE is loc.Ily aleflned al lhe beglnning of DEI,iOCRÀF. the
pôuse hâlts the progrrn so you car| see the ilisp!.ay. Pregs any key
to continue. To interrupt the progra[, enter CIRI -C,

The CLEÀR statenenè turns tbr be6! off anal leàvea i.t ât 0.0.
The SET BEÀll 'ON' statenent draws a line frqn (0,0) to (0.1]. and
drànE the full scrêen torder.
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BEAf.I STATEf.IENT

llgur. 3-1. lùc BllI Strtercnt
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EOONDS StâÈercnt

BOUNDS Statefiênt

the BOUNDS staÈement sets the aspect raÈio of the X ànd Y axes
of the output device.

Svntax:

SET BOUNDS <height>, <L'idth>
ÀSR BOT NDS <height>,<width>

Explanation:

Graphica devices often have different horizontal ènd vertical
dirensions. the ratio of èhe length of the axes is called the
asPect lat io.

The BOUNDS stateDent changes the aspect ratio. (1o find the
aspecl latio of the dêvice, use the ÀSK DEVICE statetllent.) the
values ]tou givê for the new height and iridth of the device nust be
greater tban 0.0 and less thân or equal to 1.0. ÀÈ least one of the
values ûust be equal to 1.0.

The nêw boundarieg of the ôevice are alnayg ânchored a!
coordinatea 0,0, ôs shovrn in Figures 3-2 and 3-3. AII subsêquent
grâphics operatlons are bounded by the neir height and {idth of the
SEa BOUNDS stâtenent.

ASK BOUNDS assigns the current vertical and hotizontal
dùlensions of lhe screen to the real vàriablea <height> and <wiatth>.

With the BOITNDS Etâtenent, you can make different tlisplay
devices p!oportj,onal. Proportional deviceg !etain the Ehapeg of
figures so that, for exanple, your circles âre circles frq! devi.ce
to device. You! application progran can adjust the aspect ratio of
âny device to fit a planned ratio. The BOUNDS statenent i9 only one
way to change the aspêqt ratloi you can also chânge it wj.th the
WINDOW statenent.
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Exlglc:
tqr can uae the BOlrIfDS strt€oent *ith the ASX DEVTCA atât€nent

Èo âlter thê rspêcè ratlo of a alevice.

cLttt
CRÀPAIC PRINT À1 (0r.9): 'BO{,NDS STAIEIiIËûI"
lsr DwIcE r(.Àrts,y.Àxrs
PRtf,I 'rEE ÀSPECT RÀllO tS. r; Y.ÀXrSt '/'r X.AXIS
RUll - PÀUSE
RITI PAÛSA 19 À LOCÀ3T.Y DBFINED TUNEIION
Prrr (0,0) , (0,1) , (r,r). (1.0t. (0,0)
rcll - PÀûsE
CLAÀR
sEl BqrtrDS Y.ÀXIS,X.ÀXtS
Pr,or (0,0), (0,r), (r,r), (1,0), (0,0)
sEr 8onNDs 1,1

!hê Sacond PIJI atrtelent drava à trerfect gquàre because reversing
thê physlcâl alilenslons in èhc Sgl EOU DS stat€ûent aquarea the
raplct satlo of the acreen.

lihG stf EOûrDS I,l statcûênÈ returns the scrèen to itE full X
ând I crtr âcitles.
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llgurc 3-2. llc l{lltE at trLnÈ-nact qlc

tlgur. 3-3. 9æ stltrænt-aqu.ac

BOltllDS Stltènènt
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CEÀIÀC?ER EETGET Stlt.icnt

CHÀRÀCTER HEIGHT Stâtemênt

the CHARÀCTER HEIGHT statenent defines the height of characters
or assigns the beight to a variable.

Svntax:

SET CHÀRÀCTER tIEIGHT <nlrmeric expression>
ÀSl( C!|ÀRÀCTER HEIGHT <real variable>

Explana t ion:

SET CHÀRÀCTER tlEIGHf defines the height of characters !e1aÈive
to lhe length of the Y coordinate. Initially, Y extends fron 0.0 to
1,0. À character height of .2 results in châracters that are 201 of
the lenglh of the Y coordinate.

The argulent you give for <nuneric expression> is the desired
height of the characÈer. The resulting character height is the
lôrgest hàrdware character size that does not exceed the size you
requested. Every output dev j,ce ha6 a nulbe! of character sizes.
You cân find the character sets of the output devices ôvaitable to
your systen in your GSX refelence nanual.

SET CHARÀCTER HEIGHT 0 gets the châracter height to the minirnûn
size possible withi.n the current rindoe.

ÀSK CHÀRÀCTER HEIGHT asgigns the currenÈ character height vâlue
to the <rea1 eariable>. You can use ÀSK CHÀRÀCTER HEIGIIT to find
the height assigned by a previous SET CHARÀCTER SEIGHT statement.
The actual value of a châracte! height can differ fron what you
gPecify in a SET CI!ÀRÀCTER HEIGHT statement, because the choice of
character heights is deternined by the availôble charâcter set.

You can chanqe the extent of the X and Y coordinates rrith the
WTNDOW statement. Àfter such a change, any CHÀRÀCTER tlEIGlll
statqnents use thê new X and Y coôrdinate extents as a basê. If you
uee wINDOw to change the Y coordinate to 0.0 to 100.0, the correct
value for a 209 character height is 20.0.

If characters to be displayed by the GRÀPHIC PRfNT statement
exceed tbe Lirlits of the current window, they âre not displâyed at
all. It is good practice to reestablish the charâctêr height after
a SET WINDOW staternent to ensure that the character set f i.ts the nee
windot d inens ions.
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CBÀSIC Cd piler craphicÊ cuj.de CHÀRÀCTER FEIGHÎ Statenent

For exanple, the nininur characler height in â large windor is
9reater than the nininutll character height i.n a smal,l window, If you
start with a large window and shrink the windor' ûj.thout changing Èhe
size of the characters, the characters might not fit in a $lâller
rindo\r. If not, they do not print.

.E-IrgÈg:i.

The follorring statement sets the character heiqht to l0S of the
acreen if the extent of the Y cooldinate is 0.0 to 1.0.

SET CHÀRÀCTBR I'EI GHT .I

the foitoùing stâtenent sets Èhe charâcter height to 151
(15/100) of the screen. the nindow statement has set the Y axis to
a value ranging frcn 0 to 100.

sET WTNDOW 0, r00,0,100
SEl CIIÀRÀeTER HEIGHT 15

The next routine returns the ninimun character height in the
nl,llreric vâriable CE:

SE]T CEARÀCTER IIEIGNT O

AST CHÀRÀCTER REIGIIÎ CI'
PRINT IMTNIMUI,I DEVTCE CHÀR.ÀCTER IIEIGNÎ TS = .' CF

The CHÀRÀCTER BEIGBT denoôstration in the DEIiIOGRÀr prograi is
perforned by the fo1lo,ing ccrûlrnds:

CLEÀR
SET CHÀRÀCTER HEIGHÎ O

GRÀPEIC PRINT ÀT (0,.9): "CEÀRÀCTER EEIGBT SIATEMEIfT'
SET CHÀRÀCTER IIEIGET .1
GRÀPHIC PRINT Àt (0,.7): 'I0 PERCENIT
REYI È PÀT'SE
REI{ PÀUSE IS À LOCALLY DEFINED FONCîION
sET WTNDOW 0,100,0,100
SET CNÀRÀCTER IIEIGHT 15
GRÀPSIC PRINT AT (0,40)! '15 PERCENf'
KEYI ' PÀUS8
SET CEÀRÀCÎER IIEIGHT O

ÀS( CBÀRÀCTER EEIGHÎ CE
PRINT TMINIMUII CIiÀRÀCTER SEICET IS = 

" 
CH

GRÀPHIC PRINT Àr (O'20): 'I{INIMUI{ EEIGETT
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tlgure 3-4. 1tc CAÀnlCtBB ETIGE Stâterett

CHARACTER HE I GHT STATEI"IENT

1I] PEI?CENT

15 FEI?f,EhI T
MINII,IUM HEIGHT
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Cr.Eln Strt rcnt

CLEIR Stât€ûÊnt

gvntax !

CLEÀR

lxDlanaLion 3

Thc CLBÀR atâèc[ent clcarr èhq acreen, return! thê curaor to
(0.0), and turna the bêo off.

ExapIe:

INPUT "; LINE SEEDg
RANDOIII ZE
CI,EÀR
GRÀPEIC PRINT À" (0,90): 'CIrEÀR STÀTEIi|ENT'
sm nlNltoll 0,1,0,1.
FOn I.Iml - I 10 l0

Ptoa (nlfD.R!tD) . (Rt{D, nND}
NEXÎ I.INII
rEYl . PAUSE
RAù PÀUSE IS À H)CA',L] DBIINBD FOÙCTION
CI,AÀR

Ihla routlne alrara ten ranilcn llne segnanÈs, pauaes for you to
prê34 a key on thè consola, rnd cleârs the screen rlth CLEÀR.
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CLlP strtccnt

CLIP Statarent

fhe CLIP stàt€oent turns clipplng on or off.

Svntàx:

sBr cLrP .oN. | .orF.
ÀSf CLfP <strinE vârlabl,e>

4I!.''.e@.
SEl CLIP rrqui!e9 a !tring expression roN' or rOFf', upper-case

aBd ln quotation narka. aa the argunent. ÀStr CLIP returns the
currcnt valuc of the clip statc ln <strlng variable>.

Cllpplng eillta portlone of line segmeôts or fi9ur"3 that extend
oqtslde thè lir!1Ès of the currênt trindoe. with cllpping on, nerûory
ârala in â blt-nâpp€d dlsplày devlce are protectetl frq! poBsible
ovêrlay by out-of-rangc cooraliDâte references.

It ia advlarblê to kèep cllpping on. Otberr'ise, you nlght
ovellây data that Chc softwarc or hârdnare needs to operaÈe.

@Ptli
lhls progratl lLlustrateg thê effect of autdrâtic cllpping nhen

r flgqre excccala allorâble bounilaries. Flgure 3-5 shoes the
unclippcd inrgê. WlÈh clipplng OFF, tbê corûPuter âttempts to ilr .
thc arc! outsldê thê elndoy. Note that thl! crn be undeairable.
Flgurê 3-6 shors the lâtnê figurê, ellpped.

sEr wINDOfl 0,100,0,I00pr,or (25,10), (s0,rso), (7s,r0), (25,L0)
EtlD

3-ll



CBÀSIC Cdptler Gràphlca Guldc CLIP SÈât€nênt

flgqrc 3-5. Ittællplrcd ltâg.

Flgurc 3-5. Clipped lr.ge
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COI,.tn strtcrenÈ

COLOR Staterlent

Thê COLOR statenent establishes Èbe foregrounal ço1or or assigna
Èhe vâlue of the foreground color to a variable.

Syntâx 3

SET COLOR <coLor n|.!lber >
ÀSR COLOR <integer var iable>

Explânâtion:

The SBf COLOR statement establishes the color of subsequent
lines and fj.Iled polygong a9 one of n colors avai.lable on your
device. the variable <colo! nunber> is an integer expression
represenÈing the aleslred color nunber.

you can fintl the nunber of colora avâllable on you! alevice irith
at ÀSR COLOR COUtlf atatenent. Tbe nunber ànal neaning of color
nunbers varies according to your ftlple[entation.

the ÀSX COLOR atatdnent assigns the vàlue of the culrent
foreground color èo <lnteger varlâbl,e>.

ÊxgrDle !

CLEÀR
GRÀPEIC PRINÎ AT (0,90): \.coloR ÀND COLOR COUNÎ SîÀÎEI{ENÎS.
sEl grlfrro9r 0,1,0,I
Àltr coloR co{nùT cTt
FOR I.lùAa . I TO Cla

SET COLOR I.INTI
PLO4 (0,0), (0,r) . (r,1), (1,0), (0,0)
KEYI - PÀUSE

RE}t PÀUSE IS À LOCÀLLY DEFINED FONCTION
NEX T.INTI
END

this routine alrâws a bortler around the screen in eacb of the
deeice col,ors.
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COIôR COItll'T Stat€rent

COLOR COUNT Statenent

the COLOR COUNT statennent assigns the nwber of available
colors to a vâr iable.

Synt ax:

ÀSK COLOR COUNI <irteqer variable>

ExDIana t ion I

ÀSK COLOR COUNT assigns the nurnber of available colors in
< integer var iable>.

Exartple:

see the coLoR stâtement.
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ùlrlcl Stltclcnt

DEVICE Statetûent

the DEVICE statenent âsalgna the phyEical linits of a device to
vâr iâblês.

Svntax !

ÀSX DEVICE <helght vâriable>.<width va!iable>

Explanation !

The ÀSf, DEVfCE atatenent âsalgna the phyeicâI llnits of the
currently open graphlca alevice to lhe real vâriâblea for height aôd
!ridth.

fhe physlc.l lilllts of a grâphics devicc âre often not the sâDe
f,o! the X rnal Y axe!. À acreen night have 50t âs nuch viewing space
verticàlly âB hoElzonÈâlly. The ÀSK DEVICE eÈatenent returns the
dlnenslon3 of thê physicàl devlce.

Exarplê !

CLE.ÀR
SET CNARÀCTER tsEIGHî O

SEl COI,OR I
GRÀPHIC PRINT ÀT (0,.8): 'DEVTCE SÎÀlElIENT'
ASK DEVTCA X.ÀXrS, Y.ÀXrS
PRINI 'ltlE VERTICÀL ÀXIS IS rr\

y.ÀxISr J.00,/X.ÀXIS r'PERCENT OF THE'\
PRINÎ . BORI ZONTÀL ÀXIST
PRINT.X-,rX.ÀXIS,. y- r, y.ÀXIS
END

Itla progrâE prinè8 thc vâlues fo! the vertical and horLzontal
axes of the alevlce. ïou càn aquâre a alêvicê far output by reversing
the X ànd Y llnlts in a S81 EOUNDS stalenent. See the BOT NDS
stateDent for an exrnpl,e,
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GBàPIIC ClItrl StàtGrcDt

the GRàPEfC CIJOSE stateDent cloees the current g!âphics dleplày
device.

SvnÈâr:

GRÀPCIC CI,OsE

BxplanatLonr

fhe GRÀPEIC CLOSE ltateDent cloaes thG graphics outpuÈ devlca
thâÈ you oirancô riÈh â GRAPHIC OPEII statelent.

Àlter you GRAPrIC CLOSB a dêvlcc, you cân open a ncr alcvicegitb GRÀPEIC OPEN.
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GnÀPEIC IXPOT SÈàtctent

GRÀPIiIC INPttT StaterDent

the GRÀPHIC INPtfI stâtement accepts X and Y coordinates fron
the cursor pos i lion.

Svntax t

GRÀPIIIC INPUT <X coordinate>, <y coordinate>, <stri,ng variable>

Explanàtion !

À GRÀPtllC INPUT statenent Iets you posltion the curgor on your
terninal usj,ng curso! control keys. when you press any key other
than ê cursor control key, the statement storeg the X and Y
cooralinaèes of the cursor in <X coordinate> and <y coordinate>. the
character code for the key you presg lo conpLete the conmand is
stored in the third operand, <string variable.>

The GRÀPHIC INPUI atàtenent lets you corununicate with the
Progran by indicating areas on the screen. Uoving the cursor to an
option on a nenu is orle use of this coturand, cRÀPgIC INPUT alao can
store the coordinateg of fj,gurea that you enÈer. Use the MAt PLOÎ
ànd ti{ÀT FILL statenentg to Eanipulate these figu!es.

For infornation on how your device treatg the graphics curso!,
see your GSX Graphics Extensions nanuâI.

Exanple :

sET r{INDOw 0,100.0,100
SEl CHÀRÀCTER HEIGHT O

GRÀPlllC PRINT ÀT (0,80): 'GRÀPI|IC INPUI SîÀTE!iENT!
GRÀPHIC PRINT À1 (0'25): 'OPTIoN I .i
SET COLOR 2
GRÀPIIIC PRINT AT (0,50): 'OPTION 2 .'
sEl COLOn 3
GRÀPHIC PRINT À1 (0,75): iOPTION 3 .'
GRÀPHIC rNPUl X. ÀXIS, Y, ÀXIS, À$
N = INT ( (Y.ÀxIs+5)/2s)
IFN=0THENN=l REM NO OPTION ZERO
IFN>3THENN=3 RrM ONLy IHREE OPTIONS
PRINÎ 'THE CURSOR WÀS POSITIONED À1: '; X.AXIS,Y.ÀXIS
PRINT 'YOU SELECTED OPTION. '; ll
PRINT iTHE TERIIINÀTING KEy WÀS: "r À9
END
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CBASIC Cqrpi,ler cràphies cuidc GRAPAfC I PIII gtatêdcnt

GRAPHIC INPUT

OPTION 3. +

OPTION ?.

OPTION 1.

STATEMENT

tlgurê 3-7. lùG GIIPEIC IIPIE atrt rGDt
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GnÀ,PElC OPII gtataent

fhe GRÀ"PEIC OPEN stat€nert lnitializes the graphics systen and
selects the outpuÈ tlevlce.

gIlE!.t
GRAPAIC OPEN <integ"r expless lon>

ExDlanation!

thÊ GRÀPEIC OPEN atateoent lniÈlallzes the graphics syst€ltl ând
selecta an output ilevlce such aa a graphicg terninâI, pLotter, orprinter. the ilevlces âvail.ble to you depenil upon your
inplénentatlon.

the j,ntcaer explelaLon corregponds to an output device driver
li,steal ln the ASSIGN.9YS flle by thât nurber. Uaually. devlce
niltber I ls the graphlcs ternlnal.

ErupIe!
GRAPBIC OPEN I
thla êxanplc opans thê ÈernlDal as the output devlce tf the

ternlnal has be"n alefineai as alevlce drlver 1 in the ASSICI.SyS f11".
You! CSX docurênÈâti,on dl,scuases Èhe ÀSSICN.SYS file and grâphics
alevleês.
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GRÀPEIC PRIiI Statqrent

GRAPHIC PRINT S tetenrent

fhe GRÀPHIC PRINT stateftent prints an aLphanufteric string aÈ a
given po int.

Svntax:

GnÀPBIC PRINT À1 (X,Y): <string constant or variable>

Explanat ion I

The GRAPIIIC PRINT gtatenent displays an alphanurer ic string at
(x,Y), the cooralinates where printing is to begin. The (X.Y)
variableg a!e nurûeric expressions' scaled by the current ri.ndort
ranges. The string constant or variable contains the itens to
pr int.

You can use âlphânu[eric strings to label pârts of â drawing.
When you lab€l, you frequently neeil to center your texè. The
CRÀPIIIC PRINT gtatetnent lrorks wi.th the JUSIIFy stâÈélnent lo center
ànal justify alphanurne! ic output borizontally and verticall,y.

The output string frqr èhe GRÀPHrcs PRINT statenent is
c.onsideretl a block of occupied ac!een area. The JUS!IPy Btatement
sets justifi.câtlon paraneters for the X and Y axis of subseguenè
GRÀPHIC PRfNT stàtenents. Ehe block of screen area is realigned
before display according to the current justlflcation values.

Exarnples !

The following fraqments are annotated extracts frqû DBMOGIIÂFrs
GRÀP!|IC PRINÎ Statehent section. The first exanple prints with the
lower Left corner of the B of 'AEGINS' at coordinatêE .5,.5, the
exact cênter of Èhe screen.

STT JUSTIFY O,O
GRÀPHIC PRINT ÀT (.5,.5): "BEGINS ÀT CENTERT

The next exârûp1e prlnts horizontally cente!ed t.ext at
coordinates .5'.3. The C of the word CENTERED is at .5'.3.

srr JusrtFY .5,0
cRÀPlltC PRINT ÀT (.5,.3)r 'THIS IS CENTERED'
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the follotring exanple is vertic.lly and horizontally centered.
Nalice that the lettering is shlfted half a character donn the y
axla.

sEl JUSTIFy . 5, . 5
GRÀPBIC PRINT À1 (.5,.3) ! rTEIS IS CENTERED'

ln the foLl,oping exarple, wlth X set to 1,.0 by the JUSTIPy
stat"rrnt. the rlght aiale of lhe text is placed on the given
cooralinates, in this caae at the center of the screen. thig
ârrrngetlent i3 useful for alràirj.ng graphs. Tou do not neeal toqâlculate strlng size to deternin€ the beginning point of a label.
For an cxânpIe of g raph-coord ina te IabeLa. see the JUSTISI
aÈatenent.

SET JUSTIFY 1.0,I. O

GRÀPEIC FRINT ÀT (.5,.5) ! iENDS À1 CENTER'

The exânple for the GRÀPBIC PRINî staÈenent in DEI.IOGnÀP reads
rs follôe6 !

CLEAR
sBl ïrNDOTt 0,1,0,I
SET Cf,ÀRÀCTER IIEIGHÎ O

GRÀPEIC PRINT ÀT (0,9): 'GRÀPHIC PRINT STATEI,IENT'
sRt .tuslrFr 0,0
GRÀ"PEIC PRINT À1 (.5, .5) ! 'BEGINS À1 CENTERi
f,EYl . PÀUSE
RET PÀUSA IS À LOCÀLLY DETINED TUNCTION
sEl JI'STIPY .5,0
GnÀPnIC PRINT AT (.5,.3). 'THIS IS CENTERED'
XEYI = PÀUSE
sEl JITSTTPy .5, .5
GRÀPBIC PRINT ÀT (.5..3)! rTHIS IS CENTERED
sEt JustIFY 1.0, I.0
GRÀPEIC PRINI Àr (.5,.5): iENDS À1 CENTER'
f,BIt - PÀt SE
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ûtSIIlI StateienÈ

JUSTIFY Statement

The JUSTIFY statement
GRÀPHIC PRINl sIàIemenT
setlings,

Syntax I

trosicions alphanuttreric strings for the
or returns lhe currenl iustificaCion

SET JUSIIFY

ÀSK JT'STIFY

<horizoncal nuteric expression>,
<verèical nuteric expresg ion>
<horizontal reâI vàriable>' <vertical reaL varl.âb1e>

values of
respective

Bxplanat ion:

The sET JuslIFY statenent alefines the jusÈtfied position of
alphanu!e! ic stri.ngs relative to their stàteil X, Y Locationg. The
defaulc justification of a strlng is (0,0)' uhich puts the flrst
character'a loeer Ieft corner ât the x' Y vàlues of the G8ÀPnIC
PRINT statenenÈ.

The <horizontal nuneric expression> is a nurerlc expreasion
represenÈinq lhe horizontal justl.fication. the <vertical nuneric
expresgion> i9 a nu!eric erpression rep!eaentlng thr eertical
j ust i f icat ion.

the graphics systen treâts ân âlphanumeric string as lf it
occupies Èhe $raIIêgt rectangle lhat can contain lt. It gives thls
rectângle à coordinâte syEten with (0.0) in the lor'er left corner
and (I,t) ln the top riEht corner. The graphics systern alisplays the
rectangle lelative to èhe X, Y vâlues of the GRÀPBIC PRM statenent
and the horizontâ1 and vertical variables of the JUSTIFy ataèenent.
The horlzontal anal vertical, expressions give thê relative
horizontal and vertical justlflcàtion values for the rectangle of
text.

The ÀSK JITSTIFy statenent assigng the current
horizonlal and vertical jugtificaèion paranetera to their
va!iab1es.
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Exanple !

PLOT (rs,{0) , l2o.Ao't
PLOr {15,60) , 120,60l
Pror (15,80) , l2o.e0't
Pr.oT (40, J.5) , l4O,2Ol
PLOr (60,Is).(60.201
PLCI (80,15,, (80,20)
SST JUSÎIPY I, .5
GRÀPHIC PRINT À1 ( 14,20 } :
GRÀPHIC PRINI À1 (14',10) |
GRÀPEIC PRINT À1 (14.60):
GRÀPBIC PRTNÎ AT (I4.80) I
sEl JUSîrFY .5,1
GRÀPI'IC PRINT À1 (20.1,0) t
GRÀPHIC PRlNl ÀT (40,14) 3

GRAPEIC PRINÎ ÀT (60,14) !
GRÀPHrC PRINT ÀT (80'lil) !

thi8 routlnê prepares r
lllustrat"d In Flgure 3-8.

JUSÎ!PY Statenent

.20'

.4 0..60'

.80.

' 20'
.4 0.
.6 0.
.8 0'

graph rlnilor ïlth tick narks. as

CLEÀR
sET JUSIrFY (0,0)
sEl rfrNDow 0,100.0,100
SET CIIÀRÀCTER HEIGTIT O

GRÀPAIC PRINÎ ÀT (0,90): TJUSTIFY SÎÀÎEMENÎ'
PLOI (20,80), (20.20r. (80,20)
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JUST I FY STATEI'IENT

llgusc 3-1. ûG atltstlll gtâtclcnt
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t ItB SIILB SÈatacnt

IrINE STYI,E gt.tenent

The LINE STYIJE statement apeclfiee a line style for drawing or
aaaigns the current line style value to a va!iable.

Svntâxa

SET LINE STYLE <I1nc styla nûnber>
ÀSi LINE SIII.E <Iine style vari.ble>

ExpIânation!

rhe sET LrNE STYLE stateoent establl8bea the line style for
aubaequent PLOI or UAf PLOI sèaèenentg Àa one of the n stylea
avallablê on your devlce. the <llne aÈyle nqrber> la a nu eric
expresslon. You can flnal the the line atyl,cs avall,abl,e on you!
alevice r.i,th rD ÀSR SÎYIE COUÎfI atatenônt.

the follorlng llnê atylee arr strndaral3

. I aolial

. 2 al.sheal

. 3 alotted

. I ôashld-ilott€d

th" ÀSK LINE SIYLÊ assigns thc nutber of the current Iine style
to the integer variabl,e <Ilnc styl€ vârlrble>.

Ereple!

C',EAR
sRt Jusltrr 0.0
sEl nINDOlt 0,1..0,1
GRÀPHIC PRINT À1 (0,.9)! 'LINE SÎ9LB SÎÀTEN{ENÎ'
STÎ LIIE SÎYLE 3
SET JUSÎIFY 1.0
GRÀPEIC PRINT À1 (0.5,0.5) "Slgn here'
PLOÎ (0.5,0.5), (0.8,0.5 )

ThLs êxarple alirects you to slgn on a alottcal line.
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ligorc 3-t. lt LIII AllIa St teDt

LINE STYLE Stâtêrent

L I NE ST}'LE STATEI'IENT

Sign here. . . . .
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TÀRIIR EAIGÉT SIàt.TC.I

tilÀRf,ER BEIGET Stat€oent

The IIARRER nEIGtm statenent sels the narke! height or asaigng
lbe current value of the narke! height to a variable.

Svntax:

SET IiARIGR ISIGFT <narker height>
ÀSR I,IARXBR nEtclf! <nârker vâriable>

Explanation:

uarkers are special sylnbol,E you cân use to highlight the
dqûarkâtion pointg of llnes and grôphs. Markers sre definêd in the
l,lARtrER TYPE explânatj,on. ehich alescribes the types of narkers. The
SEiÎ UÀR(ER BEIGEî statenent definee the height of na!kers reLative
to the Presenl extent of the y coordi.nale. Thê <narker heighl> is
lhe heighl of the narker relàtive to the presenÈ extent of the Y
coortlinate. The inittâl extent of the Y cooldinàte i6 0.0 to 1.0.
A narker hcight of .1 results in ûarkerE that are Iot of the height
of the di,epl.y alevice.

tou crD change the range of the y cooralinate wi,th the WINDOW
statenent. If you do chànge Lt. you night need lo enter a new SET
tilÀRXER EEIGFT statenent to rcnap the nrrker height to the nee y
coordinate range.

1o set the ninintr! posslble nôrker height value within the
rlnalorr, use the gtatenent,

SBl MÀNKIR ËEIGHI O

À'sK llÀRXBR SEIGET âssigne the current rarker height vâl,ue to
the real variable <nârker varlable>. you can uae the AStr IiÀRKER
EEIGrT stât€nent after a SEf MÀRRER gEIGRT to find the narker height
â99igned for the current chàrâcÈe! 9et.

Exmplea !

the folloei.ng ataÈeîenl sets the narker height to l0l of the
acreên r.hen the extent of the y coordinate is 0 to I.

SEl T'ÀRtrER EEIGBT .I
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The folloej.ng stâtenents set the narker height to 151 (f5,/100)
of the acreen. The eindor, statenent sets the extent of Y axis to 0
ro 100.

sET WINDOW 0,100,0.100
SET IiIÀRKER HSIGH? 15

the next state$enès return the ninj.nqn narker hêight in thê
var i.abLe l.lK.

SET I{ÀRKER HEIGHT O

ÀSR UÀRKER HEIGHT MK
PRINT 'MINI}IUU T{ÀRKER I{EIGIIT IS

The ltÀRKER EEIGST dernonstr at ion
follor.s:

in DEMOGRÀF is progrannetl aE

CLEÀR
sET WTNDOW 0,1,0.I
SET CIIÀRÀCTER IIEIGHÎ O

SE? LINE STYLE 1
SET JUSTIPY O,O
GRÀPHIC PRINî À1 (0,.9): "ltÀRI(ER IiEIGI'T STATSMENI'
Dtu r.rx(5)
DIM MY (5)
ux(0)-.3:MY(0)=.7
l{x(1) = .7 : l,!Y(1) = .7
SET MÀRKER HEIGHT .I
llÀT I{ÀRKER l: MX,MY
sET WrNDOlr 0,I00,0,100
nx(0) = 30: ltY(0) = 50
Mx(l)=70:uY(l)=50
SET UÀRKER IIÉIGHÎ 15
llAT l.lÀRKER 1: }{X,MY
SEl T''ÀRKER IIEIGTIT O

ÀSK I'ÀRRER IIBIGIIT TiR
PRINA "UlNtl.lûlt{ UÀRKER HEIGlll 19 = '; }lK
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Flgure 3-lO. lhe f,l$:Bl EIIGA' Stlt4nt

f'IARKER HE I GHT STATEMENT
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IAjRTIR TYPE Statcrênt

MÀRxEn ÎYPE Statenent

The l,lÀRKER ltPE stâtetûent gets the narker type.

Syntàx!

SET MÀRKER lyPE <inÈ€9e! er.preaElon>

Explanatlon ?

the SET Ii|ÀRRER TYPB statenent sets thc nàrker type for
subaeguent l,tÀT UÀRrER staÈernents. Thele are ôt leaEt five types of
nark€r3. the nulber of nârkela âvâil,ôble to you depends on your
implcoentatlon.

Er.dplê:

CLEÀR
sBT r{rNDOSt 0,1,0,1
SRI I{ÀRTER f,EIGBT O

GRÀPEIC PRINT Àr (0,.9): 'tlÀRKER TvPE STATEI..ENTr
}lx(0) . .5 : l,tY (0 ) r.7
FOR l.lNTt . I rO 5

SET UÀR(BR ÎYPE I.I}III
li,tÀî I,IARXER 0: ldx,t{Y
ItY(o) .l4Y(0) - .l

NAX! r . rllrl

thls routinc displâys the five stqndâril nà!k€r types' frqr the
top of the screen dor.n. The SET I{ÀRRER AEIGBî 0 staternent sets the
nârker height to thc ninùnun .vailable size.

tabl.e 3-2. l{arkcr lypc!
TYPE

I
2

3

I
5

IIÀRiER

+

o

x
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tlgure 3-U. lù. Iàxlln tfPl Strtænt

rlÀtrtrER îI?a Statc0ent

[,IARK ER TY PE STATEI.IENT
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XÀI PILL Stltctent

litÀf FILL S tatenent

The uÀÎ PILL slalenent tlraes a filled polygon frdn arrays of x
and Y coord inates.

Svntax !

l,tÀT FILL <naxirntltr array subacript>: <X ôrray,Y alray>

Explanation:

ÀMÀÎ PIIJT stàtenent drans a filled polygon that you define by
the coordinate pâirs in <X alray'Y array>. the edges of the polygon
are the line segnents defined by the sequential poinls in <X array,Y
array>. À sloslng line segnenC is aasuned frqn tbe last poinl to
the firsÈ. If lbe graphica device supports fill' the interior ând
edgeB are filled r{iÈh the current color or pattern.

the <naxitlun arrry subscript> ls â nuneric expression defiôin9
thè tûàxinuû ar!ày subgcript. The MÀT PILL statérmênt begin€ taking
coordlnate pâirs frcri elslent zero (0) of the x antl Y alrays. The
9tàtenent ternlnates after the coordlnate pairs rt <naxi.nun array
aubacr ipt> .

Note that the Daxùnun array size is 72 elsrents. the naxùnun
vâIue for <nàxinua array subscripl> is 71. You can draw figures
requiring nore points by usj.ng addlèional arrays.

ÊxatrpIe:

CLEÀ.R
SRT LINE SÎYLE ].
ser itusllPY 0,0
GMPHIC PRINT Àr (0,90): "UÀT
sEl WINDOT{ 0.100,0,100
SEl CBÀRÀCTER HETGI'î O

SEl COLOR I
Dlrit x. ÀRRAY ( l0 )
DIM Y.ÀRRÀY ( IO)
X.ÀRIÀY(0) . {0 3 Y.ÀRRÀY(0) -
x.ÀRnÀY(l) . 35 : Y.ÀRRÀY(l) .
X.ÀRRÀY(2) = 50 ! Y.ÀRMY(2) -
X.ÀRRÀY(3) . 65 : Y.ÀRRÀY(3) .
X.ÀRRAY(4) - 60 : Y.ARRÀY({) -
l,tÀT FILL 4: X.ÀRRÀY 

' 
Y.ÀRRÀY

FILL STÀTEI'ENÎ'

10
25
40
25
l0
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lhis loutine drars â pentaEon flued rlth color l. tote that
the tlÀÎ FfIJL atàtenent autcnatically fills the line segûênt frd
60,10 to {0,10.

tlgqrc 3-12. ltc lAl lIÉL 8t!t-ant

MAT FILL STATEI.IENT
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IÀl llà'nlaR Statcrent

The l,lÀ1 IIARXER statenent plots narkers at àn array of X and Y
eoord inates.

Svntrxr

UÀf UARXER <!ûâx i.ûun !rrày subscripÈ>r<x array,Y array>

Erplanrtion r

fhe l,tÀÎ I{ÀRXER stateEent placea nârkers at
coordinàtc palra âa definêtt itr <X array,Y array>. Use
EEIGIII and ltÀR(ER ÎYPE statenents to atefine the size rnd
[À! kêra.

aucce 9s ive
the llÀRKER
type of the

The <nâxirr|.I! ârray gubscript> La a nutrerlc expression defining
the Daxintln array aubscrlpt. The tlAT I,{ÀRNER stàtcneôt begins èâking
cooralinÀte Eairs flcn clcoent zero (0) of tbe X rnd Y ar!àys. The
3taècncnt ênds after altsplaylng a ttarker at thc <Daxinur arrâygubscllpt> eleDent of the X anal Y ârrâys.

thê [àrlnl.n arrây aize la 72 èI.!icnt8. thê naxirnun vâlu" for
<n âritur! array aubacript> 19 71. you caa ôrân figurês requiring
ûore Polnta by using addltlonal arrays.

Ex@Dlr!

CLEÀR
ssf t{INDor{ 0.100.0, t 00
GRÀPBIC PRIlfl À1 (0,901: illÀÎ IiiARKER SÎÀTEIIENI'
SEI IIÀRf,ER TYPE I
SET I(ÀRTER AEIGHA O

sEr coloR I
l{Àr MÀnKER l3 X.ÀRMY,Y.ÀRRÀY

x. ARBÀy ând y.ÀRRAY are atêflneal in thê li{ÀT PfLL aèâtenent.
thle loutine placcs nârkcra àt coordinâtes (10.I0). 135.251 .(50,401, (65.231 . anat (60,10), thê axea of a pcnràgon.
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IIAT 14ARK ER STATEI,IENT

Figure 3-13. lbe rÀ1 t{À.Rl3n staterent
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llÀt PLol StatIcrt

tlÀî PLOI Stateftent

the ltAl PLOI stâtedlent connects points defined by arrays of X
ând Y coordinate pàirs eith lines.

Svntàx:

MÀT PLOI <naxim[! array subscript>: <X artayrY array>

Explanation t

fhe ÀT PLOT atàtéîent pLots a series of l-ine seglltlents fron the
<X array,y alray> Iist of coordinates. Thig statenent is like Che
l,tÀÎ FILL stateîent except the figure is not filled with color and
the €nding coortllnâtea are not auCotnatically connected !o the
beglnning coordinàÈeE. The l,àst elenent plotÈed is array(<naxinurn
array subgc!lpÈ> ).

Note that the naxilur âlrry gize is 72 el6[enès. the naxinun
vaLue for <Daxirnu! array subsclipC> is 7L. You caô dra* figures
!equirlng nore poj.nts by using additional. arrays.

Exarple !

CLEÀR
GBÀPEIC PRINT À1 (0,90)! il{ÀÎ PLOT SîÀTEI{ENT'
SET COLOR I
sET vrtNDow 0,1.0,1.
SET CSARÀCÎER HEIGET O

FOR I.INTI . 0 TO {
x.ÀRRÀY(l.lNÎt) = .01 r X.ÀRRÀY(I.INTI)
r.ÀRRÀY(I.lNtt) = .0I . Y.ÀRRÀy(I.tNÎl)

NEXÎ I.INTT
X.ÀRRÀI(5) = .40 ! Y.ARRÀY(R) =.f0
SET BEN,I 'OFF'
llAT PLOr {r X.ÀRRÀY, Y.ÀRRÀY
KEYI = PÀUSE
REII PÀUSE IS A LOCÀLLY DEFTNED FONCTION
CLEÀR
lrÀT PLOl 5: X.ÀRRÀY,Y.ÀRRÀY

The first l.{Af PLOA statenênt d!sns a pentâgon rithouÈ a bottcn.
the second UAf PLOT alrâes the bottqn because it uees the fifth
el€irent of both Èhe X and Y àrràys.
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I"IAT PLOT STATEMENT

Pigure 3-1,t. The XÀT PLOr SÈateDent
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PLOÎ 8È.ttrcnt

PLOI StÀt€mênt

Tbe PLOr atatedrent connects a Beries of coordlnâte palrs eith
l ines.

Svntax:

PLûl (xL'yI) ' lx2.y2l, (x3.y3) ... Ir]

Bxplânàtion.

Ihe PLOr statenenè plota a serieg of line gêqrents frq! the
f,irst cooralinale pair through succeeding pài!s. If the list ende
elth a aemicolon' the bean staye on after the Lasl point. without
the a€rnicolon, the beâll turna off.

If the beûn ls on before execuÈion, the graphics aygten alrass a
Ilne to èhe filst polnt. lf the bean la off when execution begin3,
dràlring begins at the flrst point.

tI rePresents an x cooralinate a9 â oumelic exprêssion. yl
rePresents a y coordinate ô9 a nûrerlc expreaaion.

You can use thê PLGE staÈenent to drâir linea and figures ïhen
you vant greàtcr control of the dràeing than t{AT PLO4 proviAes. or
if using ârraya for cooralioate polnta j.B inconvenient.

Exanple !

CLEAR
sET WINDO$I 0,100,0,100
SEl CHÀRÀCÎER HEIGET O

sal coLoR L
GRAPBIC PRINT À1 (0,90': 'PLOI STÀTEI{ENTi
PLOf (40,10 ) , (35,25);
sEl COLOR 2
PLO'[ (35,25). (50.10 ) r
SEf, LINE SÎYLE 2
Pr,or (50,{0), 165,251 t
SBT I,INE STYIJE 1
sEa coLoR 3
PLOr (65,25), (60.10), (40,10'

thig lautine dràna r pentagon rlth different colora and line
atyles.
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PLOT STATEMENT

llgor. 3-15. ltc ILO! St t rlt
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DOSIIIOtr SÈatQent

POSIÎION Stâtêrnent

The POSITION statenenl gets the bean position or assigns èhe
value of the bean poslÈion to à variable.

SynÈax:

SET POSITION <X coordinate>, <y coo!dinaÈe>
AsK POSITIoN <x coordinate variable>, <Y coordinate variable>

Bxplânat ion:

The SBT POSIIION statenent positions the bearn at the horizontal
and vertical coordinateE speeified by <X coorilinate> and <y
cooralinàte>.

The ASK POSTTION statenent assigns the current coordinateg of
the bean lrosition to the <X coordinate vâriable> and <Y cooralinate
var iable> .

ff the bea! is on shen a SEa POSITION atatenent executeg, â
Line seqmeot is draen fr@ tbe current position of Èhe bearn to the
nêw bea! IocâtLon.

Exapl,e:

CLEÀR
sEl r{rNDOr{ 0, r00,0,100
GRÀPHIC PRINT Àr (0,90): TPOSITION STAlEl,tENTr
SAT BE"ÀII TOFF'
sET POSIIrON 50,50
sgr PosIlIoN 50,1.00
SET BEÀM TONT

sET POSTIION 0,0
sET POSTIrON 50.50

thia routlne alr.rs two llne segnente. The tl'o SET POSITION
statenenÈ6 rlÈh thê bêaù off do not drâe â llne.
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Figure 3-1.5. the POSllf(,x State.ent
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Sllll CqtÉÎ SÈrtcrcnÈ

SîYLE COttNl Stateoent

the StyLE COUIùT stâtement assigns the nurber of avallabl-e Line
styles to a vâr iable.

Svntaxt

ÀSR STYI,È COUNT <lntegcr vrriÀbl,c>

Bxplanation!

ÀSK StfLE COITNT asslgns the nulber of llne 6Èyles avaiLabLe on
your ôêvice to an lnt€ger vâriabLe.

EraDIe!

CLEÀR
GRÀPBIC PRINI ÀT (0,90): 'STyLE COUr|T SîÀÎEME]fT'
sEl WTNDOW 0.100,0,I00
SEl CNARÀCTER BEtGEl O
ASK SÎYLE COT'NT STI
PRIN! rTAE NUUBEn Or LINE STYLES tS3 .,Stt
FOR l.lNrl . I TO Srt

SET LINE STYIJE I.IN?$
SEl BEÀl TOFF'
PtoI (l0r1.INÎt,l0l, ( I0 rI .INT|,90 

'NEXÎ I.INTI
f,EYt : PÀIJSE
REII PÀUSE IS À I,OCALIJY DEFINED FUNCîION
SgI LINE STYLE I

lhia routlnc drrrs llnGs in è.ch of thc .vrll.ble ll.nê stylcs.
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!19ure 3-17. lbG glrltr CII,L StrteEnt
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lEXf ÀNGLE Statciênt

TEXî ÀNGLE Statemênt

the TEXT ÀNGLE sèatenent sets the nrltlber of deg!eês off
horizontaL at which text p(ints.

SYntax:

SET lEXt ÀNGLE <an91e in radians>
ÀSX TBXT ÀNGLE <anEle variabl,e>

Explanat ion:

The SET TEXî ÀNGLE sÈatetnent defines the approxinate angle at
i'hich character strj.ngs prinC in CRÀPSIC PRINT statements. The
nLuleric expresaion <ângle in radiàns> gives the angle in radians.

. The radians are neasureal counterclocklri,se, startinE at a horizontal
Iine ac!osa thê screen and a verlical Iine through the center of the
stling. The intersection of these lines is the hub flqn which Èhe
text angle ratliates.

ttle ASK TEXT ÀNGLE statenent aggigns the currenl text angle to
the reàl vârlâble <angle variable>.

To convert degrees to râdiang. you can u9e one of Èhe following
forn ulaa:

. deErees . 2pi/360 = railians

. degreea / (360/2P1, = radians

The approxinate vàlue of pi is 3.1415925.

The approxinaÈe values in raalians for scrie often-needeal angles
are thoin in Table 3-3:

table 3-3. Iregreea-Èo-Râdiâns Conversion Chart

Degrees Àpproxinate Ràdians

30
45
60
90
135
r80

.52

.79
r.0,1
r. 57

3. l{
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Exdplgs

lEXl AllGLB SttÈaent

CLEAR
GRÀPErC PnINT À1 (0.90r: 'TEXT ÀNGLE SIAlEllEllt'
sE" lrrNDOt{ 0,1.0,1
SAl CEARAC'ER FEIGAÎ O
Pl .3.1415926
RAD . PIr2
DEG - RÀD/360

FOR l.rNTt - 90 rO 350 SÎEP 90
SRI TE)(f ANGLA I. TNTTTDEG
GRÀPHIC PRI$I À1 (,5'.5): 'ROTÀTE !,lB'

NEXI I.INII
KEJI - PÀUSE
REI.I PAUSE IS À LOCMI,Y DEATIED FT'NCTION
SEE TEXI ÀNGI,E O

thls routine prints RO4À!E llB at go-alcaree intêrvals around the
center of thê scrêên.
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llgusG 3-l!. !ùc tlxl tIIGfl 3t t ænè

fltsxl II}ICLE gtrtcrent

TEXT ANGLE STATEI'IENT

l!
E
lrl
,F
F-ogROTATE I'IE

3l.l 3IUIOàacl
-{D{
m
3
m
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VIErFOnî Statcrent

VIEWPORT Statenent

The VIEV|PORT statenent establishes viewltort boundaries or
assigns the values of lhe current boundaries to variables.

Svntax:

SET VIEÎIPORT

ÀSK VIEWPORÎ

<x left bounds>'<x right boundg>'
<Y lohrer bountls>'<Y upper bounals>
<x Ieft bounds var iâbIê> ,
<x r ight bounds variable>'
<Y Lower bounds var iabLe>,
<Y upper bountls va! iable>

ExpL anation:

The SET vIEwPoRT statenent seÈs the boundaries of the vierrport.
Specify tbe boundaries as coordinates frql 0.0 to 1.0. giving the
right, left, upper, and 1olrer boundâries as thonn in the syntax.

The SET VIEWPORT statenent establi6hea the area of the alisplay
device that can be used within the device boundaries set by the sET
BOUNDS seatement.

There is a hierarchy for the display area. First, the SET
Bû,NDS statenent defines the available physical area of the displây
device. Second, the SET VIEWPORT 6Èatenent defines the area thaè i3
used nithin those bounds. Third, the sET WINDOV| statetnent defines
lhe scalê of the X and Y axes of the vienport.

the SET vIEWPoRT and SET BOUNDS statenents alnays uae
coordinate values frcrn 0.0 to 1.0. The SET 9iINDOt{ stàtement defines
the scàIe for subsequent statements that uge x and Y cooldinate
valuea èo define position or size. PLoT, MÀT PLoT, GRÀPHrc PRINI.
POSITION' CHÀRÀCTER HEIGHT, and other inPut,/output statenents use
tbe windon's scale to translate tbe x and Y coordinate values into
thê v j.ewpor t coordinate systeF.

Changing the vievrport does not affect data currently displayed
oo the screen. You can use chis conrûand to switch from section to
section on the screen. This tets you display nultiple functions
iJilhout r{o! rying about overlaP.
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the ASR VIEI'PORT gtat€nent asslgns the currenÈ vienport
bounalâries, sPeclfied ln cooEdinateB ranging frcft 0.0 to I.0 to real
va!iables representing lhe left, righÈ, loeer. and uppe! bounds of
the vierrpor t.

Exeple r

CLEÀR
GRAPHIC PRINÎ ÀT (0,.9t: "VIEWPORI SrÀÎDMENÎ'
X.ÀRRÀY(O) . 0 : Y.ÀRRÀY(o) .0
x.ÀRRÀY(ll .0 : Y.ARRAY(I) = 100
x.ÀRaÀY(2) - I00 ! Y.ARRÀY(2) = f00
x.ÀRI|ÀY(3) - I00 : Y.ARRÀY(3) E 0
X,ÀRRÀY(4) - Q : Y.ÀRIAY({} = 0
SET VIEWPORÎ O,1, O,I
sBr lttNDoll 0,100,0.100
l,lÀ1 PLOI 4! X.ÀRRÀY,Y.ÀRRÀY
sEl VtErfPORt .1, .9, .1, .9
t|Àf PLq! Ir X.ARRAY,Y.ÀRRÀY
sEruEnPOm .2,.4..2..A
llÀT PLOI 4! X.ARRAI,Y.ÀRRÀY
sEl VrEr{PORl .3. .5. ,3, .5
MÀÎ PLO4 4: X.ARRÀY,Y.ÀRRÀY
sEMEl{pOR3 .5. .7 , .5. .7
llÀT PLOI {: X. ÀR8À9,ï.ÀRRÀY

this routlnê ôrars f,1vc dlfferent boxea fron thc sarîe
coorillnàte arraya. thê SET VIEI{PORT staten"nts change lhe
ali.nenaiona and locatlona o! tha boxes.
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V I EI.IPI]RT STATEHENT

ligure 3-19. li. VIHEonl Stlt Dnt
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WIlDOtl St.terent

WINDOH StaÈenenè

The WINDOtI statenent establighes the scale of the ,( and Y âr<e8
r.ithin the vierport and bounalg.

Svntàx 3

SET I{IIDOII Ieft bounas>, <X right bounals>,
Lolrer bounds>, <Y upper bounals>
lef,t bounals va! iable> , <X right
louet bounds variable>,<Y upper

ÀSK WINDOW

<x
<Y
<x
<y

bounds variablê>.
bounals var iâble>

Explanatian !

À SEE IIINDOW statenent establishes the range of the coordinate
syaten. the sèatenenta PLol. MÀT PLol. r{.41 aILL, GRAPHIC PRINT,
CIIARÀCfER EETGET, GRÀPEIC INPUI. ând POSIÎION operate wlthin the x
ànd Y cooldinateg eslablj,shed by SEl HINDOn. Clipping also uaes the
scale 9eÈ by èhe SET WINDOI{ sÈatenent to deternine lhe usable ârea
of the output device.

the wlndon is set to 0,1,0,1 ât inj.tlal prograû loail, Àn ÀSK
WINDOW stàÈeDent aagigns the current eindon extents to the real,
variablea fo! the left. light' lonèr' and uppcr dinenglonB,

you can uge the WINDOII stateDent to change the âspect ratio of
a devlce. Fgr eranple,

ÀSK DEVICE Y,X
sET WTNDOW 0, Y,0, X

ia one ïây to square a device.

Exanple !

CLEÀR
sal vIEwPoRT 0,1.0,1
sET lrtNDovr 0.100,0, r00
SET CHÀRÀCTER HEIGHT O

GnÀPBIC PRINT AT (0,90): 'WINDOW STATSI,IBNT'
PLOI (0.0t . (50.60) , (60,0) , (0.0)
sET lrtNDor{ 0 ,200,0 ,200
SET CEÀRÀCTER HAIGHT O

PLOT (0,0), ( 60,50 ) , (60,0), (0,0)
sET VTEWPORT .0..5,.5,1.0
PLOÎ (0,01. ( 50,60 ) , (60,0), (0,0)
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this routiûe drâns two triangleE niÈh the
alifferent irlndow-scalinE facÈora. The aecontl
the flrat. À third triangle is plottetl in a
àgain ualng the sane coordlnâtes.

nINDOt{ statenent

gare coordinâtes and
figure nests wl thin
atifferent viewport.

l"l I ND0l^l STATEf'lENï

ligure 3-20. lbe mlD( Strt.rent

Enal of Sêction 3
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Section 4
Sample Functions and Programs

the folloring listingE contain sanples of progranning
technlques for drawing circles, pie charls, and bar graphs.

lbe file CIRCOM.BÀS includes circle drar.ring functions that you
can include in your programs. TSTCIR.BÀS i.s a tesÈ progran for the
cirçIe draring functions. GRÀPHR.BÀS is a denonsÈ!ation progran forpie charÈs and bÂ! graphs.

a.l crFd!-Bàs

The follorin9 Listing of CIRCOH.BÀS includes renarks that
describe the operation of the cirçle-draring funcÈi.ons. Read theploglan listing to deternine hon to use the functions.

REI{
REI.I
RET,I

REti{
REI,I
REI.I
REIiI
REM
REU
REM
REU
RE}t
REI,I
REIT
REII
REU
REI.I
REM
REX
REM
REII
REU
RElt
REU
REIit
RET{

REM
R8U
REI,I
RETi

t tating a-1. CfnC(Il.BÀS Prograr

These are lhe circle dralring functions.

Use TINCLUDE CIRCOH.BÀS to include the functions
in your program,

CÀLL BEG.CIR to initiaLize the circle arrays
CALL PLOT.CIR to draw a circle withouÈ fill
CALL FILL.CIR to draw a circle with fill
the circle is centered at .5,.5 $riÈh a radius
of .5 in a coordinate system ranging fron 0 to I
on the X and Y exes.

InitiâIize the circle drawing arrays X.ÀRRÀy aôd
y.ÀRRÀY by using CÀLL BEG.CIR in the beginning
of your proglam. You only need to execute this
stàtenent once. there is a long delay while
tbis CALL is conpleted; you might want to put
a nessage in your paogrâm to assLrre the use!
Èhat the nachine is conputj.ng,

Use the SET VIEWPORT and SET WINDOW statenents
r-o position the circle before calling the
drawing functions,

You must adjust the aspec! ratio of the devj,ce
to proportion Lhe circle. The fol.lowing statements
round the circle:
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Llstlng'l-1. (conÈiDueal)

R.EM ÀSK DEVICE X. ÀXIS, Y. ÀXtS
REM SET WINDOIJ 0, X. ÀXIS/Y. ÀXIS,0,1
REM
REM These slatemenls scale the *indow so thaÈ the X
REM and Y axes use the sane unit scali.ng regardless
REM of the aspect ratio of the device. The circLe
REM is drawn with a shift to Che left of the viewport
REM because of the decreased scali.ng of the X axis.
REU You can also use lhe BOUNDS statement to squale
REIit the device or tbe VIEWPORT statement to rescâle
REIII the viewpor t.
RE}t
REM The functions use the variables L.CIR,
REM X.ÀRRÀY, Y.ÀRRÀY, and I.ÀNGLE. Valiabi.e X.ÀRnÀy
REl.t is an array of the X coordinates of thê points
REl{ around the circle. Y.ÀRRÀY conèains lhe correspondi.ng Y
R.EM coordinaÈes. L.CIR contairs a coun! of the
REl.t nunber of cooralinate pairs. I.ANGLE is only
REH used by lhe POR loop in BEG.CIR.
REM

DEF BEG. C IR
DI}i X.ARRÀY ( 64 )
DrM Y.ÀRRÀY ( 64 )
L. CIR=0

REl,l THIS FOR LOOP SAEPS TIIROUGH 0 TO 360 DAGREES
REM USING RÀDIÀNS. ÎHERE ÀRE 2PI RÀDIÀNS IN 360 DEGREES.
RAM THE FOR ULÀ FOR CÀLCULÀTING THE POINTS ÀROUND
REM A CIRCIE IS:
REM X.COoRDINATE = CENIAR.POINT + RÀDIUS r Cos(I.ÀNcLE)
REU Y.COORDINÀTE = CENTER, POINT + RÀDIUS r SIN(I.ÀNGLE)

FOR I.ÀNGLE = 01O 6.28 STEP ,l
X.ÀRRÀY(L.CIR) = .5 + (.5 * COs(I.ÀNGLE))
y.ÀRRÀY(L.CIR) .,5 + (.5 r sIN(I.ÀNGLE))
L.CIR=L.CIR+I
NEXT I.ANGLE

REM lHE CIRCLE I.IUSI BE CLOSED POR MÀT PLOT

x.ARRAY (L.CIR) = x.ÀRRÀY(0)
Y.ÀRRÂY(L.CIR) = Y.ÀRRÀY(0)
RETURN
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Ltltlng l-1. (cootlN.d,

rEND

DEF PLOT.CIN
nÀÎ PLOr L.CIR. x.ARRÀY, Y.ÀRRÀY
NElURN

FEND

DEF FIIL.CIR
ilAT FILL L.CtR-lr X.ARRÀY, Y.ÀRRàY
REIURN

FENO

1.2 ?serr.rrs
th. lirting ol 

'STCIR.BAS 
lncluôè! rcnlrk! ôescrlblng th"

Progra opêrrtlon. Àftcr alrÊring elch circlê, thc progræ ràits fo!
you to hlt a key belora lt conÈlnuca.

Ll!ÈtDg l-2. tltrcrl.llg Progr-

REIN DE}{ONSTRÀÎIOI| PROCRÀIII FOR CIRCLE DRÀ}IING FUNCTTONS
REII
REtl PROGnA!( NÀIE: CIRÎST. BAS
REI'

IINCLUDE GRÀPNCO . BÀS
II}ICLUDE CIRCOM.BÀS
GRAPEIC OPEN I
CLEÀR
PNINT 'CO}IPUTING'
CALL BEG.CIR
PRINÎ 'ENDED'
CÀLL PLOÎ. CIR
rEYT . PAUSA RE}' IfÀIÎ FOR KEYBOÀRD

REII SCÀLE TIIE I{INDOII TO DRÀIÙ À PROPERLY PROPORTIONED CIRCI,E

ÀsK DEVTCE X.ÀXrS, Y.AXTS
PRINT X. ÀXIS, Y. AXIS
sE? I|INDolù 0.X. ÀXIS/Y. ÀXIS,0,I
CÀLL PLOT.CIN
rEIt-PAUSE
CÀLg FILI/.CIR
rEYl.PÀUSE
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CgÀSIC Coapller craphics cuidq 4.2 TSTCTR.BÀS

Llatl.g a-2. (cootltucdt

REM CHÀNGE lEE VIEI{PORT TO REPOSITTON THE CIRCLE

SET VIEWPORT 0,.5,0,.5 RETI LOWER LEFT OUÀRIER
CLEÀN

CÀLL PLOI.CIR
KEYC=PAUSE

sET VrEltPORl .5,1,0,.5 REfl LOnER RIGHÎ OUÀRÎER
CÀLL PLOT.CIR
KEYf.PÀUSE

SEl VIEWPORÎ 0,.5,.5,], REII UPPER LEFT QUARTER
CÀLL PLOT.CIR
KEYt.PÀUSE

sET VIEWPORT . 5 ,1 i . 5, I REtr UPPER RIGHî QUÀRÎER
CÀLL PLOT.CIR
REYt-PÀUSE

STOP
END

I.3 GRÀPEI.BI8

GRAPER. BAS dr.ne a ple chart anal a bar graph for up to ninê
iter3. the progran lncLuales reDarka that guiale you through the
operatj.on. vou can use the DRÀt{. SLICE functLon ta ôrau ple sliceg
ln your pEogrâDs.

Llsting a-3. CnIPEB.BIS Progrlr

REU ÎHIS IS À DEIIONSîRAÎION PROGRÀU FOR DRÀWING
REM PIB AND BÀR CHÀRTS.
REM
REll PnOGRÀl.l NÀUE: GRÀPBR. BÀS
REI,I

t INCLUDE GRÀPHCOM. BÀS
GRÀPHIC OPEN I
CLEÀR

REx If the devj.ce supports color fill, use l.tÀf
REU FILL statenents. Other{ise, uae llÀT PLOT
REÀl to drair figures.
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Llatlng a-3. (continueal)

IN.FL: INPU? 'DOES Tllls DEVICE SUPPORT COLOR FILL? Y,/N: ";TILL.FLGS
IF FILL.FLCS = "Y" OR FILL.PLGS - "N" THEN GOîO OK.FL
PRINî "ENTER Y OR N, PLEÀSE'
GOîO IN.FL

OX.FL: PRINT 'ÎHÀNX YOU'

RE!'l Initiàlize the arrays used fo! dravring the
REI{ slices in the pie chart. Tvo loo-element à!rât,s
REt{ âre constructed for drâIring a full circle. Each
REM point in the ârrays then represents oôe percen!.

PRINT TCÀLCULÀÎING OCCURRII{G --- PLEÀSE IfÀIÎi
DIlr X.ÀRRÀY ( lOO }
DIU Y.ÀRRÀY ( IOO)
Dnt À.ÀRRÀt(72)
Dru B.ÀRRÀv (72)
À.ÀRÂÀY(0) - .5
B.ÀRRÀY(0) = .5
L.CIR.0
FOR I.ÀNGLE = 0 1O 6.28-.0628 STEP .0628

X.ÀRRÀY(L.CIR) = .5 + (.5 . COS(I.ÀNGLE))
Y.ÀRRÀy(L.CIR) - .5 + (.5 r SIN(1.ÀNGLE))
L.CIR = L.CIR + I
NEXT T. ÀNGLE

n.Efi Close the circle

x.ÀRRÀY (L.CrR) = X.ÀRRÀy ( 0 )
Y.ÀRnÀY (L.CIR) Ê Y.ÀRRÀY ( 0 )
GOIO SÎÀRT.IT

REtl this function dràirs a slice bêginning at Èhe
Rf point represented by BEc.PER ànd extending
RSlt through PER.CEm points. The coLor is set !o
RE[.t COL,OR ând Èhe ÀSCII.ID prints às an identifier
REll for the slice.

nEl'l The function extrâcts the poinrs frc'î X.ÀRttÀY
Rll.l and y.ÀRRÀY and Plàces thelt in À.ÀRRÀY ând
REll B.ÀRRÀy. UÀÎ FILL and UÀT PLOT alsays begin
REll d!àr,ing ôt the first elements of the arrays, so
REll the slice rnust be ertrôcted fron the àrrays.

Rf The function ûâkes plovision for slices that
nEI'l exceed 7I points. ÀT FILL and tttÀT pLol àllolr
RElt à Dàxinùn eleltrent nrnber of 72.
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Listing l-3. (continued,

DEF DRÀI{. SLICE (BEG. PER, PER. CSNÎ, COL. OR, ASCII. ID)
REÀL BEG, PER, PER. CENT, COL. OR
STRING ÀSCII.ID
L.CIR = I
SET COLOR COL. OR
OVR.FLOW = 0

REl.l SeCup for slices greater thân 7l percent.

IF PER.CENT > 7I THEN SÀVE.PER = ?I:OVR.FLOW = 1\
ELSE SAVE. PER = PER.CENT

REM Extract points from circle array.

BÀK.UP: FOR CNI.ER = BEG.PER TO BEG.PER + SÀVE.PER
IN. DEX = CNT. ER
IF CNT.ER > I00 THEN IN.DEX = CNT.ER - 100
À.ÀR-CÀY (L.CIR) = X.ÀRRÀY ( IN. DEX)
B.ÀRRAY (L.CIR) = Y. ÀRRÀY ( IN. DEX)
L.CIR=L.CIR+1
NEXÎ CNÎ. ER

REl.{ OVER.FLOW is I for slices over 71 percent.

IF OVR.FLOI{ <> ], THEN GOÎO OVER.À

REM FILL.PLCS is "N' for non-color-fill devices.

IF FILL.FLG$ = "N" THEN MÀÎ PLOT L.CIR-]! À.ÀRRÀY,B,ÀRRÀY\
ELSE MÀT FILL L.CIR-I: À.ÀRRÀY,8.ÀR-RÀY

OVR. FLOIi = 0
BEG.PER=BEG.PER+7I
SÀVE.PER=PER.CENT-7I
IF FILL.FLGS = nNi ÎHEN L.CIR = 0 ELSE L.CIR = L
GOTO BÀK. UP

OVER,À: À,ÀRRÀY (0) =.5
B.ÀRRÀY (0) . .5

REtl The slice lnust be closed for MÀT PLOT. MÀT FILL
REI closes autonaticalfy.
IF FILL.I'LGS - "N' TIIEN\

A.ÀRRÀY (L.CIR) =.5:\
B.ÀRRÀY (L.CIR) =.5:\
MÀT PLOT L.CIR: À.ÀRRÀY,B.ÀRRÀY\
ELSE\
MÀT FILL L,CIR-I: À. ÀRRÀY, B. ÀRRÂY
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Llrtlag l-3. (coDtlnucd,

REU Expand the vietrport for printing the slice ID.
REl,t The minimun character height is used to adjust
REl.t the lrindon so the slice ID will appear oucside
REI{ the sl.ice perineter.

sET VTEWPORÎ I.0-Y.ÀXrS, I.0.1
ÀDJ.IT = MIN.HGTI1.45
SET WINDOIi -ÀDJ. IT,I+ÀDJ.I1, -ÀDJ. I1,1+ADJ.IT

RElt MID.PT is the center elenents in the slice. This
REI{ is the position lrhere the ID is priûted.

UID.Pl = INT (BEG. PER+ ( PER. CENT/2 ) )
x.Àxls = x.ÀRRÀY (MlD. PT)
Y.ÀXIS = Y.ÀRRÀY (UID. PT)
GRAPHIC PRINT À1 (x.AXIS,Y.ÀXIS): ÀSCII.ID
sEl WTNDOT{ 0,1.0,1
RElURN

FEND

RE!{ The fi,rst portion of the program IetE you
REM enter up to 9 slices. Bnter the item nunber (l-9)
RElll and press Èhe return key. Then tl('e the slice
REll description (up to 6 characters), the dollar
REll value of lhe slj.ce, and the color code for
REM the sl ice.

REl,l The follorring entries illustrate:

RElt L <reeurn>
RE!{ RENT,550,I <return>
REI{ 2 < return>
REIiI AOOD,,l50 

' 
2 <return>

REX 3 < return>
RElt CÀR,225,3 < !eturn>
RElt 4 <return>
REI{ OTHER, 750 i 4 <!eturn>

REH this sets up a graph of four iters--rent of
REl,l S550 in color )., fooal for S450 in color 2,
RExrl car fo! S225 i.n color 3, other for 9750 in
REli color 4.

Ral{ Terninate the input by typing 0 in response
REl,l to the proûpt.
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Lllting a-3. (cont,lnued)

REU Àfter the 0 entry, the progran calculates Èhe
REl.l percenÈages and prints a listing of the entries.
REll You can change you! entri.es by entering the
REM iten number to change and typing in
RE!,t the correct data.

STÀRT.IT: PRINT
DIM ITU,DESCS (9}
DIM IlU.VÀLUE (9)
DIM ITM.COLOR (9 )
DIr{ ITU. PERC (9}

GO.À: PRINT "ENIER ÀN ITEM NUIIBER FROII I TO 9 TO ÀDD OR CltÀNGE.
PRINT
PRINÎ .IHEN ENTER--DESCRIPTION, ÀXOUNT, COLOR, RETURN.
PRINT
PRINT i DESCRIPTION IS lHE SLICE DESCRIPIIONT
PRINÎ ' ÀIiIOUNT I5 lHE QUÀNTITY/ÀT4OUNT OF ÎIIE SLICE'
PRINT ' COLOR IS TIIE COLOR NUI.IBER TO USA FOR TgE STICE'
PRINT i RETURN MEÀNS TO PRESS THE RETURN KEY'
PRINT
PRINT iTIIE FIELDS ÀRE SEPÀRÀTED BY COMMÀS i
PRINT

IN.ITT INPUT ' IlE}t NUUBER(0 10 FINISH): ir Irù.NUMBERI
IF IÎII.NUIIBERI . O THEN GOTO PRT. EIiI
IF ITT.NTJ}IBERT > O ÀND ITM.NUUBERS < IO THEN GOTO OKÀY.IN

PRINT TTSE IÎEH NU}IBER litusT BE PRoIi{ I 1o 9.
GOÎO IN.IT

OXÀY.IN: IF ITlil. VÀLUE (Ill{.NUtIBERt ) = 0 lttEN GOTO NEll.IN
PRINT ITM. DASCS (llM.NuuBERc) ,ITlit. vÀl,UB ( lTlrt. NUI.{BERI ) ,
PRINÎ lÎU. COT,OR ( rTri.t. NUMBERÎ )

NEW.IN: INPUT iDESC.ÀMOUNT,COLOR: 

"DESC.INç.VÀL.IN,CLR.INIlTl{.DESCS (ITtit.NU BERi) - DESC.INS
ITIiI.VALUE (ITM.NUIBERT) - VÀL. IN
Ill{.CoLOR ( ITtl. NUI4BERS ) r CLR.INt
PRINT
GOIO IN.IT

PR!,E!{: TOT. VÀL = 0

RElt Calculate the total for percentages.

FOR CNT.R = I 1O 9
lOt.VÀL = IOT,VÀL + Iltit.VÀLt E (CN!.R)
NEXA CNA. R

PRINT

RElt Print the iten List with percentages.
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t llting a-3. (contlnqad,

FOR CNT-n - I TO 9
tF rrs.VÀLUE (cNT. R) <> 0 IHEN\

IlM.PERC (Cn".R) = IT!|.VÀLUE {CNT.R) /Tgr.vÀL:\
Illl. PERC (C!lT. R) = INT ( { 100. ITl,t. PERC (CNT. R) ) +. 5 ) : \
PRIIT CtlÎ . Rr '-' r ITl4. DeSCS {CNT. R ) ,ITt{.VÀLUE (CNT. R) , : \
PRIi{Î 111{.COLOR (CNî. R) r' 

" 
I1Ë. PERC (CtIr. R) | " l'

NEXI CNT. R
PRIm: PRIN? 'TOIÀL VÀLUE: " rTOl.vÀL
PRIN!:II|PUI 'DRÀW rHE GRÀPH? 

"Y.I$tP Y.NS <> iy' nnn Goto rN.rl
CT.EÀR
BEC.PER . 0

NEll THE I.IINIM['}I CHÀRÀCÎER AEIGEÎ FOR îIIE DEVICE
RTfi TS USED TO 8STÀALISII À BORDER ÀROT'I{D TNE CTRCLE
REI{ I{NERE ÎIIE SLICE ID (ÎEE IIE}I NIJÉAER) CÀN BE
RTII PRIIITED.

SEt CEÀRÀCTER HEIGTIÎ O

ÀSf, CEÀRÀCTER TIEIGIIÎ IIIN.IIGÎ
UIN.I|GT' 2 r itIN. BGl
IOR Crtt.R - I 10 9

IP Ilit.VÀLt E (Cr.ll.R) - 0 lgEl,l GOrO Nxl.Cur

REll Dêtcrninc the rspcct râtio and sguare the device.
REU À bordêr is left àround the vie$po!È for tbe
REll slicê ID. The vievport is sat to the right
REtt of Èhe device.

Àsx DavrcE x.Àxrs,Y.Àxrs
sET VIEWPORT l-f .ÀXIS+ IN.HGÎ,l.-llllr.flGl,titlN.rcT, I-MIN.FGT
DESC.I}l9 - ITI{.DESCS (CllT. R)
VÀL.IN . IT .VALUE (CÛT.R}
CLR.Itrl = IIM.COLOR (Ct{'I. R)
PER.CEIIT = ITM. PERC (CNT . R )

CÀl,L DRÀW. SLICE (BEG.PER, PER.CETIT,CLR. INI,STRS (CNÎ. R) )
BEG.PER . BEC.PSR + PER.CENI
sET VTEWpORI 0,1,0,1
s.l9 * DESC.INS+. .+STRS(pER.CElrI)+.t.
GRÀPFIC PRIIIT À1 (0,1- (CrtT.R/10)) :S.1S

llxl.Cltl: NEXI Clll. R

RE}l ls thê gràph fiLled? The prrcentâgê câIculâtion
RfH cân be less èhan 100 përcent duê to roundoff.

rF BEG.PER >. lOO ÎESN GOTO BÀR.À
PER.CEI{! i IOO - SEG.PER
DESC.TIfS ' 

r '
Àsr DEvrcE x.Àxrs,Y.AxIs
sal vtEwPoFat l-y.Àxts+t'tlr.ltcl, 1- rlc.HGÎ,urN. HGT. l-urN.HGT
CÀLL DNÀW.SÛICE (BEG.PER,PER.CE}IT,CLR. IIT,DESC. INS )
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CBÀSIC Cqupller craphtca culile ..3 GRAPER.BAS

r,l3tlng a-3. (cootlnucd)

nEù This routine dràûs a sirnple bàr cha!! of the
REll datâ. The rindon rânge is set to I/3 gleàrer
REM than the lârgest itcr in the arlay. This
REU nekes the longest bà! extend to
REl,l ?51 of thê vierport.

BÀR.À: KEYi=PÀUSE
DIM BÀR.X (' )
DI}T BÀR.Y(I)
sEa vIEhrPoRt 0,1,0,1
sEl WINDOW 0,1.0,1
SET CBÀAÀCTER EEIGHT O

ÀSK CHÀNÀCîER EEIG'IÎ I{IN.EGÎ
CLEÀR
sEl JOSTIFy .5,0
SEl COI,OR I
GRAPFIC PRINT ÀT (.5,.99-l,tIN.HGT):"8ÀR CHÀR?'
sEl JUSTIFy 0,0
rÀx.vÀ1, . 0

RBll Detennine the ùàxilùurn perceôtâgc.

FOR Clll.R . I 1O 9
IP lrÀx.vÀI, < Ir[.pERc(CNT.R] IBEN\

ÉÀx.VÀL . I1Ë.PERC (CNÎ.R)
NEXT CNT. R

ÀX.vÀL'1.33rIÀX.VÀL

REl.l Scàle the eindo{. thê X âxis is l,/3 làrger
REM than the Largeat i teri to b€ graphed.
RElt The Y âxi.s is scâlêd to 10 linas.
sEl nINDOn O,llÀX.VÀL,0,10
SET CBÀRÀCîER SEIGFT O

À.sR CI'ÀRÀCTER BEIGEI IIIN.HGT

REtl Drâr the lÈcrls.

FOR CllT.R r 1 1O 9
rF lTl,t.VÀlt E (CNî.R) - 0 TIEN @fO N:C.À
SE? COLOR IîH.COLOR (CNT.R)
P.LINE : L0 - Clr.R
S. IS - ITU.DESC9 (CNT. R) +"-"+SIRS ( ITM.PERC (CtfÎ. R) ) +' I'
lF ITË.VÀLUE (CNÎ.R) <> I1 .PERC(CNÎ.R) IBEN\

S.I5 - S.lS+" S.+STRS (rtM.vÀLrrE (cNT.R) )
GRÀPtrC PRINT AT (0,P.LINE): S.1S

'!- l0



CBASIC Conpi.ler Graphica cuide 4.3 CRAPSR.BAS

Ltstlng {-3. (contlnuedl

RXH Set rp the BÀR-X and BÀR.Y arrays Èo dlaw the
REI{ bar. MÀX.VÀl- is the percenlage fo! the iteft.
RE!.| Tbe Éindos scaling auiona!ically scàles the
R:l'l bar. No sPecial calculations are lequired.

MÀX.VÀL = ITM. PERC {CNT. R)
mP = P.LINE - .1
BOT=TOP-.4
BÀR.Y(0) = BOl1
BÀR.Y ( I ) = ToP
BÀR.x(2) = itÀx.vÀL
BÀR.! ( 2 ) = TOP
BÀR-x ( 3 ) = MÀx.vÀL
aÀR.Y (3J = BOT
aÀR.Y (4) = BOT
IF FILL.FLGS = "N" TEAN MÀT PLOT 4: BÀR.X,BÀR.Y\

ELSE l.{ÀT FILL 3: BÀR.X,BÀR.Y
NXT.À: NEXT CNT-R

(EYl = PÀûSE
SAOP

END

End of Section,l
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Appendix A
DÊMOGRAF Program Listing

Liating À-1. DEIOGnÀF Progra!

REIi{ ÎIIIS IS À DEMONSTRÀÎION PROGRÀM POR
REI{ CBÀSIC GRAPHICS EXTENSIONS
REIi{
REl,l PROGMT4 NAI{E: DEMOGRÀF
REIIT

gINCLUDE GRÀPHCO}I.BÀS

DEF PÀUSE
REM UTILITY TO SUSPEND PROGRÀII EXECT'IION UNTIL CTIARÀCTER IS
REI,I ENTERED ÀT CONSOLE, STOPPING PROGRÀI,i IF CTRL-C IS ENIERED,
REM OITIERT{ISE RETURNING INTEGER VÀLUE OF CHÀRÀCÎER ANTERED.
REI.I CIIÀRÀCTER IS NOT DISPIÀYED.

INTEGER PÀUSE,CHOICE

CHOICE = INKEY
IF CHOICE = 3 ?nEN sToP
PÀUSE = CgOICE

FÊND

GRÀPBIC OPEN I
CLEÀR

BEEM: GRÀPHIC PRINT À1 (0,.9): "BEÀM sÎÀTEÈlENTi
SET BEÀIi{'OFF"
PLor (0.1), (r, r) , (r,0), (0,0)
KEYI = PÀùSE REn t{ÀIT FOR CONSOLE INPUT
CLEÀR
SEl BEÀI,I "ONT
PLOÎ (0,1) , (r,r), (r,0). (0,0)
KEYI = PÀUSE

REIi{ ILLUSTRÀTE TECHNIQUE OF SQUÀRINE À DISPIÀY

BOWNDS: CLEÀR
GRÀPIiIC PRIN! ÀT (0,.9): 'BOUNDS STÀlEltENT'
ÀsK DEVTCE X. ÀXrS, Y. ÀXrS
PRINT "lllE ÀSPECT RÀTIO IS = 'rY.ÀXISr",/';X.ÀXIS
KEYT I PÀUSE
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CBÀSIC Conpiler Grâphica culde À DEUOGRÀF

LiatiDgÀ-1. (contlnued)

PLOr (0,0), (0,r), (r,r), (r,0), (0,0)
KEYS = PÀUSE
CLEÀR
sET BOUNDS Y. ÀXr S, X. ÀXrS
PLOT (0,0), (0,1), (r,r), (1,0), (0,0)
SET BOÛNDS I,I
KEYC = PÀUSE

REIi DEUONSTRÀTE CONTROL OF GRÀPHIC CHÀRACTER HEIGHT
REII ÀND MINIMUM ITEIGHÎ FOR GRÀPHIC CHÀRÀCTERS

SIGH: CLEÀR
SE.I CTIÀRÀCÎER HEIGHT O

GRÀPHIC PRINT À1 (0,.9): iCHÀRÀCT8R HEIGHT STÀTEI{ENTT
SET CIIARACTER TIEIGHT ,I
GRAPHIC PRINÎ À1 (0..7): '10 PERCENT'
KEY3 = PAUSe
sET WTNDO!{ 0,I00,0,100
SEl CIIÀRÀCTER HEIGHT 15
GRÀPHIC PRINT ÀT (0,40): '1.5 PERCENT"
KEY$ = PÀUSE
SET CHARÀCTER HEIGHT O

ÀSK CHÀNÀCÎER HEIGHÎ CH
PRINT 'l.llNll.luti{ CHÀRÀCIER HEIGHT IS = i; CH
GR.ÀPAIC PRINI À1 (0,20): 'llINIl,lUM HEIGlll"

REU DISPLÀY SEVERÀL RÀNDOM LINES ON SCREEN, ÎHEN MÀ(E
REù THEU DISÀPPEÀR VIÀ "CLEÀR" STATEI{ENT

TNPUT '"; LINE SEEDS
RÀNDOIiII ZE

CLR: CLEÀR
GRÀPHIC PRINT ÀT (0,90) ! "CLEÀR SrÀlEMENr"
sET WrNDOrf 0, r,0,1
FOR I.INrt ' I TO I0

PLOT (RND, RND) , (RND,RND)
NEXT I.INTI
KEYI ' PAUSE
CLEÀR

RE!,I ILLUSÎRÀTE EFFECÎ OF ÀUTOiIÀTIC CLIPPING WI'EN FIGURE
REI{ EXCEEDS ÀLLOTIÀBLE BOUNDÀRIES

CLP. sET WINDoll 0,100,0,I00
GRAPIIIC PRINT À1 (0'90). "CLIP STÀTEMENT'
eLoT (25,10), (s0,tso), (?5,r0 ) , (25,10)
KEYI = PÀUSE

RETi{ DRÀW BORDER IN EÀCH ÀVÀILÀBLE COLOR (NUMBER OF
REI.{ COLORS VARIES WIÎH RESOLUIION)
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CBÀSIC Conpiler GraphlcB Guide À DEIiIOGRÀF

ListingÀ-1. (conÈlnucd)

COLR: CLEÀR
GRÀPHIC PRINT ÀT (0,90): \

"COLOR ÀND COLOR COUNT STATEMENIS"
SEI IIINDOH O, I, O,I
ÀsK coLoR corJNl cTt
FoR I.INTS = 1 1O CTt

SEl COLOR I.INTt
PLol (0,0), (0,r), (r,1), (I,0), (0,0)
KEYt = PÀUSE

NEXT I.INTI

REM RETRIEVE AND DISPLÀY SPECIFICÀÎIONS FOR CURRTNT DEVICE

DBVC: CLEAR
SET CIIÀRÀCTER IIEIGIIÎ O

SET COLOR I
GRÀP!|IC PRINT ÀT (0,.8): "DEVICE STÀTEMENT"
ASl( DEVTCS X. ÀXrS, Y. ÀXrS
PRINÎ .TIIE VERIICAL AXIS IS '; \

Y.AXISrIo0,/X.ÀXIS t "PERCENT OF THEr;
PRINÎ ' HORI ZONTÀL ÀXISN
PRINT "X= " rX.ÀXIS; " Y= 'rY.ÀXIS
KEY$ = PAUSE

REI.I MENÎION "GRÀPHIC CLOSE" SÎÀTEI{ENT

GCLOSE: CLEÀR
GRÀPI'IC PRINT Àt (0'.9): "GRÀPHIC CLOSE STÀTEUENTT
GRÀPHIC PRINT AT (0,.5) | 'GRÀPHIC CLOSE HÀS NO DEIIO'
KEYI = PÀUSE

RElt ILLOSTRÀTE GRAPIIIC INPUT VIÀ CURSOR POSITIONING

6IN: CLEÀR
sET WTNDOW 0, r00 ,0.100
SAT CHÀRÀCÎAR HEIGHT O

GRÀPUIC PRINT À1 (0,80). ,GRAPHIC INPUT STAIEHENI.
GRÀPHIC PRINT ÀT (0,25): 'OPTION I ."
sEl COLOn 2
GRÀPHIC PRINT ÀT (0'50) r 'oPTIoN 2 ."
sEl COLOR 3
GRÀPHIC PRINT À1 (0,75): 'OPTION 3 .'
GRÀPltrc rNPur x, Àxls, Y. À)(rs, À9
N - INT ( (Y.ÀxIS+5)/25)
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CBÀSIC Conpiler Graphics Guiale À DEI'OGRÀF

Liating À-1. (continued)

IFN=0THENN=l REu NO OPTION ZERO
IFN>3THENN=3 REM oNLv THREE OPTIoNS
PRINT 'ltlE CURSOR wÀs POSITIoNED ÀT: i; x.AXIS'Y.ÀxIS
PRINT 'YOu SELECTED OPlloN: "; N
PR.INT ITHE TERMINATING KEY WÀSr "; À$
KEY8 = PAUSE

REIit HENTION iGRÀPHIC OPENN SÎÀTEI{ENÎ

GOPÉN: CLEÀR
SET COLOR 1
SET CIIÀRÀCTER HEI6HÎ O

GRÀPHIC PRINT À1 (0,90): "GIiÀPHIC OPEN STÀTEMENT"
GRÀPHIC PRINT ÀT (0.50): \

"TIIE GRÀPHIC OPEN IIÀ9 NO DEITONSTRÀIION'
KEY8 = PÀUSE

REIi DEMONSÎRÀTE CENTERING ÀND JUSTIFICÀîION

GPRT: CLÊÀR
sET WrNDOlt 0.1.0,I
SET CIIÀRÀCTER HEIGHT O

GRÀPHIC PRINT ÀT (0,.9). "GRÀPHIC PRINT STÀTEUENT"
SET JUSTIFY O,O
GRÂPHIC PRINT ÀT (.5,.5): nBECINS À1 CENIERT
KEYI ' PÀUSE
sET JgSTTFY .5,0
GRÀPHIC PRINT ÀT (.5'.3). "lHIs Is CENTEREDT
KEYI = PAUSE
SET JUSTIFY .5 , . 5
GRÀPHIC PRINT ÀT (.5,.3): 'THIS IS CENTERED'
KBYS ' PÀUSE
SET JUSTIFY 1.0,I. O

GRÀPHIC PRINT ÀT (.5'.5): 'ENDS À1 CENTER'
KEYI - PÀUSE

JUST: CLEÀn
SET JUSfIFY O,O
sET WTNDOW 0, r00,0, r00
SET CHÀRÀCTER UEIGHT O

GRÀPHIC PRINT Àt (0,90): "JUSIIFY STÀTEI,IENT.
PLOT ( 20.80 ) ,t2O,2Ol ,l8O,2Ot
PLOI (1s,40).(20.401
PLOT (Is.60), ( 20,60 )
PLO! (15,80), (20,80)
PLOT (40,1.5 ) . l4O,20',t
PLOI (50.15),(60,20!
PLOT (80,15), ( 80,201
SET JUSTIFY ]., .5
GRAPIIIC PRINI ÀT ( 14 , 20 ) : '20'
CRÀPHrC PRINT ÀT (I4'40), "40"
GRÀPIIIC PRINT ÀT (I4,60): '60"
GRÀPIIIC PRINT À1 (14.80): "80r



CBÀSIC Conpiler Graphics Gu ide À DEMOGRÀF

Llsting À-1. (c-ootinued)

SET JI'SIIFY .5, ]
GRÀPHIC PRINT ÀT (20,14): "20"
GRÀPHIC PRINI AT (40,14): "40"
GRÀPHIC PRINT ÀT (60,14): "60"
GRAPHIC PRINT Àr (80,14): "80"
KÉYT = PÀT'SE

REI,{ EXIIIBIT VÀRIÀTION OF LINE SÎYLÊ

STYLr CLEÀR
SET JUSTIFY O,O
sET WTNDOW 0,1.,0,1
GRÀPHIC PRINT À1 (0,.9): trLINE SryLE STÀTEMENI"
SEl LINE SIYI,E 3
saT JUSTIFy 1.,0
GRÀPIIIC PRINT ÀT (.5,.5) ! "Sign heren
PLOT ( 0. 5,0.5 ) , (0.8,0.s)
(EY$ = PÀUSE

REI.I ILLUSTRÀÎÊ VÀRIÀÎION IN SIZE OF MÀR(ERS

MHIGH: CLEAR
sET I|INDOW 0, I,0.1
SET CHÀRÀCTER HEIGIIT O

SET LINE STYLE I
sET JUSÎIFY 0,0
GRÀPHIC PRINT ÀT (0,.9): iMÀRKER HEIGHT STÀÎ8HENT'
DrM lrx(5)
DII{ MY ( 5)
ux(0)=.3:MY(0)=.7
MX (1) = .7 : l.tY (1.) =.7
SET MÀRI(ER HEIGIIT .1
MÀÎ HÀRKER 1: Mx,ttY
sET vrrNDovr 0,10 0,0,100
Mx(0) = 30: ltY(0) = 50
Mx(l) = 70 : nY(l) =50
SET MÀRI(ER HEIGIIT 15
MÀÎ MÀRKER Ir l.lx,l4Y
SET MARKER HEIGHT O

ÀSK I'ÀRKER ITEIGHÎ I{T(
PRINT 'l.tINIl.{UM ÀRKER HEIGgt IS : 

" 
UR

XEYI = PÀUSE

REII DEMONSÎRÀÎE ÀLL I{ÀR.KER SIIÀPES

MTYPE: CLEAR
sET WINDOIT 0,1,0,I
SET MÀRKER HEIGHT O

GRÀPSIC PRINT ÀT (0,.9): "itÀRKER îyPB STÀTEl.lBNr.
l.tx(0) =.5: Y(0)=,7
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CBÀSIC Conpiler craphics Glr iale

LieÈing À-1- (contiDueall

FoR I.INTI . I 10 5
SET MÀRKER TYPE I.INTI
ItÀt titÀRxER 0 : Mx, uY
rtY(0) : t{y(0) -.r

NEXT I,INTI
KEYC = PÀUSE

REIiI DEIiIONSTRÀÎE FTLLED POLYGON

ltFILlr CLEAn
SET LINA STY'.E I
sEl JUSIIFY 0,0
GRÀPErC PRINî A1 (0,.9), 'uÀT FILL STAIEIIENT'
sEl !{INDOW 0,100,0,100
SET CHÀRÀCÎER EEIGHÎ O

SET COLOR I
DIti{ X. ÀRRÀY ( 10 )
DIl,t Y. ÀRnÀY (10)
x.ÀRnÀY(0) = 40 : Y.ÀRRAY(0)' l0
x.ÀRnÀY(I) . 35 r Y.ÀRRÀY(l)' 25
X.ÀRnÀY(2, - 50 : Y.ÀnnÀY(2, t 40
X.ÀRRÀY(3, . 65 ! Y.ÀRRÀY(3) - 25
X.ÀRRÀY(a) t 60 : Y.ÀRRÀY(4) . L0
l{AT FIIL 4: X.ÀRRÀY, Y. ÀRRÀY
KEYT . PÀUSE

REI{ ILLÛSTRÀÎE POSITIONING OF I{ÀR(ENS VIÀ ÀN ÀRRÀY

MllÀRK: CLEAR
sET nINDOw 0,I00.0,I00
GRIPAIC PRtNl À1 (0.90): .MÀÎ MÀRI(ER STÀTEI{ENT.
SET ÀRAER HEIGHÎ O

SET T4ÀRKER TYPE 1
sEl COLOn I
ltÀT ÀRrER ilr x.ÀR8ÀY.Y.ÀRRÀY
KEY$ - PÀUSE

REI,I DEIIONSÎRAÎE DRÀWING POLYGON OUILTNE VIÀ ÀN ÀRNÀY

MPLOÎ. CLEÀR
GRAPETC PRINI À1 (0,90)! 'l,lÀI PIOT SÎÀfEltENl'
SEî COLOR I
sEl llINDOt{ 0,1.0,1
SET CIIÀRÀCTER HEIGHA O

FOR I.INTI . 0 TO 4
I.ÀmÀY(I.lNTll . .01 r X.ÀRRAY(I.INTI)
l.ÀRnÀv(I.INTr) - .01 r Y.ARRÀY(I.INTI)

NEXT I.INII
x.ÀnRÀI(5) -.,10: Y.ÀRRÀY(5) - .f0
sEl BEA .O?Pr
tilÀÎ PLOI 4! X. ÀRRÀY 

'Y. 
ÀRRÀY

trEYl = PÀUS?

À DEUOGRÀF
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CBÀSIC coûpile! c!apbics cuide

Liettng À-1. (conÈinueal)

CLEAR
MÀT PLOT 5: X. ÀRRÀY, Y. ÀRRÀY
KEY$ = PÀùSE

REH DO POLYGON VIÀ "PLOTN STÀTEMENTS

PLT: CLEÀR
SET wINDOw 0,100,0,100
SEl CIIÀRÀCÎER HEIGH? O

SET COLOR ],
GRÀPHIC PRINr AT (0,90): "PLOT STÀTEMENT"
PLOÎ ( 40,I0 ) ,133,25) i
SET COLOR 2
PLOT (35,25), (50.40);
SET LINE STYLE 2
PLOT {50,40),165,25lî
SET LINE STYLE 1
sEl COLOR 3
PLOT (65,25), (60,r0), (40.r0)
KEYI = PÀuSE

RE!.I EXERCISE ARB ÎTRÀRY POSITIONING OP GRÀPIIIC BEAM

POSIT: CLEÀR
GRÀPHIC PRINT Àî (0,90)r 'POSITION STÀTEIi|ENT"
SET BEÀI,{ ' OFF'
SET POSITION 50,50
sET POSTIrON 50,100
sEl BEÀl.t i oN .
SET POSITION O,O
sBl POSTTION 50,50
rEYi = PAûSE

REIiI SHOW ÀLL LINE 5ÎYLES

STCNÎ: CLEÀR
GRÀPI'IC PRINT À1 (0.90): iSTYLE COUNT STÀÎEMINÎ'
sET WINDOW 0,100,0,I00
SEl CT'ÀRÀCTER HEIGHÎ O

ASK STYLE COUNT SlI
PRINT nTBE NUIBER OF LINE STYLES IS: r; STt
FOR I.INTI = I 10 Sll

SET LINE STYLE I.INTT
SET BEÀII 'OFF'pLoT (l0rI.INT8,I0), ( Ioir.INTC,90 )

NEXT I.INÎI
KEYt = PÀt SE
sET LINE SÎYLE 1

A DEMOCRÀF
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CBÀSIC Cotnpller Graphics Guide À DBMOGRÀF

Llsting À-1. (centlnuedl

REI{ DEIi{ONSTRÀÎE ROÎÀîION OF TEXT

ÀNGEL: CLEAR
GRÀPHIC PRINT À1 (0,90): "TEXT ÀNGLE STÀlEl.lENT'
sET WTNDOW 0 , 1.,0, I
SEl CIIÀRÀCTER HEIGHT O

PI = 3,1415926
RÀD = PIr2
DEG = RÀD/36 0

FOR I.INTt = 90 10 360 STEP 90
SET TEXT ÀNGLE I.INIITDEG
GRAPHIC PRINT ÀT (.5f.5): rROlÀTE HE'

NEXÎ I.INlg
KEYS = PAUSÉ
SET TEXT ÀNGLE O

RE}I ILLUSTR,ÀÎE EFPECÎ OF VÀRIING VIEWPORÎ

VYOU: CLEÀR
GRÀP!|IC PRINT AT (0..9): 'vIEtlPoRT STÀTEMENT'
X.ÀRRÀY(0) = 0 : Y.ÀRRÀY(o) = 0
x.ÀRItÀY(l) = 0 i Y.ÀRnÀY(1) = 100
X.ÀRRÀY(2) = 100 | Y.ÀRRÀY(2) = I00
X,ÀRRÀY(3) = I00 : Y.ÀRRÀY(3) = 0
X.ÀRRÀY(4) = 0 : Y.ÀRRÀY(4) ê 0
SET VIEI{PORT O,I, O,I
sBl WINDOv| 0 ,100,0,100
SET CHÀRÀCÎER HEIGHT O

MÀÎ PLqr 4: X.ÀRRÀY.Y.ÀRRÀY
SEMEWPORÎ .1, .9 , . 1. . 9
!{ÀT PLO! 4: x. ARnÀY, Y. ÀRRÀY
sET VIEWPORI .2,.5,.2,.8
MÀT PLCrr 4: X. ÀRRÀY, Y. ÀRRAY
sET VTEWPORT .3. .5, .3, . 5
l.{ÀT PLOI 4: X. ÀRRÀY, Y. ARRÀY
SEMEWPORÎ .5 . .7 , ,5. ,7
MÀT PLql 4: x. ARRÀY. Y. ÀRRÀY
KEYt = PÀUSE

REIi' ILLUSÎRÀTE EFFECT OF VÀRYING WINDOS'

WINDIi: CLEÀR
SEILEViPORA 0,I,0,1
sET WINDOW 0,100,0,100
SEl CHÀR"ÀCTER HEIGI'T O

GRÀPHIC PRINI ÀT (0,90) | 'WINDOW STÀlEttENT'
PLOT (0,0), (60,60), (60,0), (0,0)
sET WTNDOW O,20O,O.2OO
SET CIIÀRACTER HEIGHT O

PLOÎ (0,0), (60,60) , (60,0), (0,0)
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CBASIC ccnpll.r Glaphiq3 6uiatr À DE'IOGRAP

Llltlag À-1. (cootinocd)

sEl VIE|{?ORT 0. .5, .5,1.0
PLÛf (0,0) , (60,60), (60,0) , (0.0'
trEYt . PÀUSE

RÊU FrNlSl DEI'IONSTRÀÎfON ÀND PND PROGRAI,I

FIN| CLEAR
sEî rINDOtf 0.100,0, t00
SET CAÀRÀCTER EEIGNT O

sELEnPORl 0,1.0,1
sBf coLoR I
FOR l.INIl - 1 1O Crl

SET COLOR I.INTI
ltÀÎ PLOI 5: X.ÀRRÀC 

'Y.ÀRRÀYsgt vIEltpoRT .0Ir1.rNTt,1-(r.rNTtr.0l), \
.01rI . rNTl.I_ (t. tNTtr .0t )

lfExr t. rNTl
sEt itugTlty .5, .5
sEr coLoR I
sBr vIEwPoRT 0,1,0,1
GRÀPglC PRItfT Àr (50.50): 'TBÀN(S FOR rrE VIEI{ING'
REYI - PÀUSE
STOP
IND

lnd of Àplr.ndlr À
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À

aapect ratlo, l-3 he 19ht

" iiii!3i'5:,3-'
bean, I-7 I
BEÀl,t atatenent, 3-2
bounds. l-3 input, 3-l?
BOUNDS Etaternent, 3-4

it
c

CBASIC prograns,
conpilation of, 2-l

CHARÀCTER HEIGHÎ statement, 3-?
CLEAR statenent, 3-I0
CLIP statement, 3-ll.
cl ipping, l.-7
clo8e, 3-15
COLOR statenent, 3-I3
COLOR COUNT statenent, 3-I4
coordinaCes,

definitlon, I-2
figure, l-2

count
solor, 3-14
style, 3-42

curaor ' l-7

D
open, 3-19

DEUOGRÀF
conpiling.2-2 P
Iisting, À-l

DEVICE statenent, 3-I5 PLOT slatetnent, 3-38

n 3:i:i:"!-;3"*"nt' 3-40

GENGRÀF, 2-1
GRÀPHCOU,BÀS,2-l
GRAPHIC CITOSE atatenent, 3-15
GRÀPHIC INPUÎ statement. 3-I7
GRÀPHIC OPEN stàtement, 3-I9
GRÀPHIC PRINT statenent. 3-20
GSX,2-2

E

JUSTIFY atatetnenE, 3-22

L

LINE STYIJE atalenent, 3-2 5
Iinking,2-l

H

narker, I-7
MÀRI(ER llEIGHT EtateDent. 3-27
ltÀRI(ER TYPE aCatenent, 3-30
narke! types. 3-30
MÀT rILL statenent, 3-32
MÀT !.iÀRXER ataternent. 3-34
MÀT PI,Or statenent, 3-35

o
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R

radians, 3-44
run-tine environnent, 2-2

s

STYLE COUNT statenent, 3-42
syntax not.ation, 3-1

I

TEXT ÀNGLE statenent. 3-44

u

unclipped fi9ure,3-I1
v

viewport, l-,1
VIEIIPORT slateDent, 3-47

n

windorr, 1-7
wINDOw statenent. 3-50
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