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3.0 TETRODUCTION

The following preseantatioun refers to the document ZICI7/SC5/8G2 K.
262 that is the final GKS document for IS0 Central Segretariat.

At this tipe GKS has achieved the status of "Draft Intermnationzal
Standard¥ (DIS5) and it will not be sutject to further techzricel
change before becoaing an "Intermational Standard" (IS), tle patih
to which is a formal process.

The Graphical Kernel System [GKS) specifies a set of basac
graphics functions that can bLe used by all arplications that produ-
ce computer generated pictures. The wmain goa of a standard in
basic compuier graphics are:

a. to allow gra?hics programs to be «e€asily portable Detueen
different installations

b. to define a methodoloyy ior g¢graphics progracainy and thereiore

facilitate programiers

to guide manufacturers of graphics equipmerts in Geveloping best

Ca
graphics devices
GKS defires functicns +to generate tvwo Gimensional pictures for
vector and raster devices, storase tube dispiays, refiresh disvlays

and colour displays.

sope input devices and one output dGevice. The user can ok
simultaneously on several workstations and adapt his proyrac to the
haracteristics of a workstation whicih are descrihbed 1n  thLe
"yorkstation description table". 4 workstatioun carn have ore
intelligent capabilities than those supportable hy GIZS. 1 is
casc, "GERERALIZED DRAVING PRINITIVESY™ and "LSCLPEY functious are

{GDP 135 Jdescrilbed i

provided to access these non-standard fecatures
next sectioi).

GF¥5 Las also the functions to menorize op aud retrieva

from a file, the so—-calleé ‘"metafileY, in order 1o

plctures betweern gifferent aypplications and/or fevices.  The
specificatiorn of the forrat and content of the "metziile" 1s not
vart of G&S definition but it is still material of diszcussion inwo

1S6/TC97/5C21/4G2.
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2.0 _OUTPUT_FUKCIIONS

o draw on any kind of

ghly interactive aud

GK5 standardizes functions thkat can be used .
devices, from simple passive plotters to h
intelligent workstations.

bae b

Not every GKS implemertation Las to support the full set of
functiocis. For +his reason sope levels are defined that caxn be

implemented separately.

A GKS irplementation is therefore characterized by an "outpuat
level" and an Yinput level®. ‘

"gutput levels"™ to be used for this work can be "output level O:
minimal ouput! . or "output level 1: tasic segmentation with full
output", where the main difference betweecn the two levels 1is that
the first doesn't inplement segmentatiorn.

Ye can see now how graphical output is generated by GKS. besic
elenments are "output primitives’ and Yprinitive attributes™. The
ers

former perfora actions such as draving lines and writing charact
stringys, the latter control the aspect of the output such i3
"linestyle", Ycharacter heigkt"™ and '"colour™. These attriputes are
bound to a primitive and canzot he changed afterwards. The only way
to do this is to recreate the primitive with different attributes.

Ve can use POLYLINE ¢o cornnect several points, PCLYNARKEE Lo
generates symbols at given positions, TZXZT to write a character
strirg at a given position, FILL tO £311 a polygonal area wiih

4
A
uniform colour or with a hatch style, CELL to gererate 2n array O

pixels with individual colours.

Tke way the "FILL prioitive! vorks depends on the value oi tihe
winterior style attrihute". #e consider sowz nost interestiny
cases:

a. no f£illing, but draw the Dpouncary polylime wusiag ihe Colour
currently selected
h. fill the interior of the polygon usinj the CoLo0UL selecicd o

Loundary)

e~ ~ PN P
catCh SLY LIS ans turm

c. fill the interior of the polygon usiag ul
colour selected

Tt stould be noted that the last point ds alvays cennoctod Lo
the first point in crder to create a cil gz

The interior oi <&
Figa 1 pag. #):

Cutput Functions




o1 P, n

points to be tested
intersection count

‘e

gy

Figs 1a hrea inside a polygon

“"For a given point, create a straight lise starting at that
point and going to infinity. I{ tkhe number of intersactions Lbetween

the straight line and the polygon is odd, tke poiut is within the
polygon; otherwise it 1is outside. If the strai;nt lire passes the
polygon vertex tangentially, the intersection count is not

affected.™

¥rLat about PICK? %e =must distinguish among the cases above
mentionedé. In tke case a. only the boundary is detectable, Za tie
case b. any point imside the UOl‘jOu iz detectable, in the case cC.
any yoini or any hatch line can bte indicated. i Lole in the area

doesn’t identify tihat area.

GES ¢efines another kind of  output priritive, the GENERLLIZID
DEAYING PDIEITIVE (GLP) that serves to acddress 1u a standard fornat
sone special ouwtput capabilities of a voristation, such as drawinj
of arcs, interpcleted curves, ellipses. In thls way the applicating
can decliiver a 5¢t of points to GKS. The interpretation 13
wverkrstation dependent.

Outnetl Futnctions




3.0 _COORDINATE SYSTENS AND TRANSFORBAIIOES

o

An applicatiom using GX5 can have its own coordinate systed nazed
ugser system™ that 1s not alwvays a cartesian systen, as illustrated
in Fig. 2. Since GKS upderstands only cartesian coordinate
systems,it is application’s responsability to transform the objects
to pe érawn into a cartesian coordinate systen, the "world coordi-
nate system" (WC).

The WC are mapped into a vpgormalized coordinate space”™ {1dDC)
that has value in the range 0-1. A “normalization transformation®
(Fig. 3 pag. 6} 1is defined specifying a "windox'" in WC that must be
papped into a “viewport™ in DC {Fig- 4 pag. 6)-

(r1.61) A T (xLyD)

r1 2 Ng2.62) :{> i x2,y2)
! (r3.63) o (x3.y3)

62

rd -
&3 B D00 S SN T B O |

User Coordinates ¥orld Coordinales-

Polyline defined Polyline defined
by {r.8) positions by (x.y) positions

Fig. 2. yser coordinates and world cooIcinates

Cooréinate Systers anld Transiornations
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8.0 SEGBERTS

to help the us=ser to perforr hLigil
a

¥any functions are provided
described

interactive progyraamning. The picture can be
collection of "segments" {Fig. 5)«

Segment 1 ;

< <F— Segment 2

¥Fig. 5. Deficiny several segments

Lack "segrent" 1s a grapkics entity that can be marnipulated as a
unit: it can be rotated, translated, scaled, can be rade visible or
juvisible, Ligiiited, deleted, renamed, ordered, rade detectable oz
vnidetectable {that is the user can “pick!" it or pot). Tre user ca.n

define a transiorpation matrix ({at any time evea i the scgment has
been already created) and associate it  to a sejment. The scjmaent
transornation talkes placa in IDC space. It io sn't aifect  the

it is not cunuliétive, 1.e. 1t always

nent and
cent as  originelly
ticu tuice to a sejment gives

oy

created. Therefore applying

content oi the se-f
I'e
identical resulis.

Jfl-‘(_a to th
the same transio

e
MR

[
W \\..

Sejrnent nmodiiicaticns 2on't irpsact directly on the wmodel which
Lclo;:s to user's world. Fach chiange is lost when GES is closed. Tt
s er's responsability to save & picture via ‘fretaiilce”  or

L5 the moidel.

7
How can ¢ sesn there 15 & limited nunber of act1075 that carn Lo
perforped on the Yseguents™ and it should bhe noted that tlere are
many oither zttributes (“pripitive attrilutes" Jdescribed above) that
carnot he nodified after the seguent has been created.

seqgnents




Segments can be affected by ¥segrment priority" bkut %"this feature
is intended to address appropriate hardware cavabilities oanly. It
cannot be used to force software checking of interference betveen
segments on non—raster displays®. The ‘Ysegment priority" 1is used
for picking segments.

~~
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5.0 IEPUT FUHCTIONS

¥e can see now breafly some concepts about 1input functions arna
levels.

buring this work we will deal with "input level b: regquest
input%, that is the ninimal level to have any kind of input, since
the inferior "level a" means Yno input® at all.

¥hen in "request nmode", GKS waits until the input is euntered by
the operator or a breack actiorn is performed by the operator. Hox
“request mode® operates can ke seen in Fig. 6 where "trigger" neauns

physical device.

REQUEST mode Single value returned to

application program on trigger
firing. Interaction lasts for _ *
- single request.

C measure J C trigger

Fig. b. ~he relationship betveen the messurz ané 1rigger
o] S b

GKS Gefines six logjical devices irndependerntly of  the physicel
device they are related to.

Each logica input delivers cne or nore Ypeacares® to  tle
application.

A LCCATOR measure consists o¢i a positicn ik W oang 3
pormalization transforzatisn nurber (a LCCLTCL can bL¢ & Jjoysticr).
The logical iunut Aevice icentifies which viewport the position il
BEDC lies vwithin and uses this to sclect  the normalization
transforoatiorne. “hen sore  viedperits overlep, GES can tane  a

Y

Irnput tunction:s




dacision if a %yiewport input priority"™ has Leen defined

previously.

A STEGCKE measure consists of a sequence of points in KC acd a
normalization +transformatiorn number (a typical stroke «can be a

digitizer) - y
4 VALUATOR measure provides a real number (it is usually eéan
angle, a length or any type of dimersion).

A CHOICE neasure provides a value that is au iunteger in the
range 0 and a device dependent maxipum (it caxn be a PF key).

A STRING measure provides a character string with a device
dependent maximum length (it is usually a keyboard).

A PICK measure provides a segmernt name and an output priaitive
identifier (FPid. 7).

Using pick identifier to identify
one of many connections

Fig. 7. Usiny PICK
s can be seen PICK input caz be useé only wvith a GES
iapleneLtation that supports segmenl definitior. kp output priniti-
ve can be picked if an identifier has been associated to it vhern it
vas crcatei.
10
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6.0 _FIRST ATTEEPT OF DESCRIBING_GES_DATA_ TYEES

sinple type

integer
real
string
point

Lol W - ]

N nane

enuneration

(o]

exanples

POLYLIRE

TEXT

SET CHARACTZIE

SET CHLRKACTIIR

+3

PICIKK ZIDIX

)
td

ts
A

VISIEILIT

L

T

Y

whole number

floating numkter

nunber of character .
2 real values specifying the x-
y-coordinates of a location in
¥C, XDC or BC space
jdentification of a file,

a procedure, a segmnent or a
number of primitives (via PICK
IDENTIFIER)

a data type conprising a set

of values

{(nunber of poirts,points)
I LnY?

(text position,ckaracter string)
? S

HEIGNT {character height)
b

Up VECTOR (char up vector)
2= E

IFIEE (pick identifier)
N

{sejment name,visiiility)
N E

conbination of simple types (the followin; list conteins onily cranples)
vector of values
ratrix of values
ordered pair of different types
11

Tirst attermpt of describing GHS data types
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6-0__SEHARTICS AHD SYHTAX

GKS standard is described in a language independent manmer that is
. in term of abstract functions and data types. Nowadays nmany efforts
are put into defining matural and efficient interfaces between the

GKS ahstract description and some host languages.
o

GKS abstract functions and data types which are only tools for
describing the semantics of the standard, wmust be mapped into
language functions and actual data types in a way conform to the
restrictions of the host language.

One of +the most advanced proposal of GRS language binding is
contained in the document ISO/TCY97/S5C5/HG2 H.250 1984 August 7
under the title "Information Processing Systens, Cozmputer Graphics,
Graphical Kermel System (GKS) Language Bindings, Part2: Pascal®-

WHe %ill describe the semantics and the syntax of GKS functions

in term of this specification.
GKS data structures are represented by Pascal data structures

with the following naming conventions:

prefix in Pascal

types
enumerated and scalar GT
set -GS
arrays . GA
records ° GR :
pointer GPT
constants GC -~
procedure G

GV

global variable

6.1 TYPES APPLICABLE TO GKS DATA STRUCTURES

The following types are applicable to data structures reguired by the
GKS functions explained in the successive paragraphs.

GTerrorfile
= (5tdcutput,Othernanes);

GTFsid = INTEGER;

GTHsCouncction
= (WsCon1,WsCon2,HsCon3,WsConk) ;

(the nunber of connection is
implenmentation dependent)

GCTwslype

Semantics and syntax 11




= (Segstoreﬁs,moﬂs,ﬂst,HsType1y; .
{Workstation Independent Segment Storage,
Output, Hetafile Input, any other type)

Hetafile

GTcontrol= (ClearCond,Clearilways);

GTint0 = 0.-MAXINT;
GTint1 = 1e- MAXINT;
GTint2 = 2..MAXINI;
GTint3 = 3..HAXINT;
GRbound = Tecord
’ Xlower,Xupper,Ylower,Yupper = REAL;
end; .
GTpair = array [ 1-..2] of REAL;
GRpoint = record
' ¥,y ¢ REAL;
end; ‘
GTpath = (RightPath,LeftPath,UpPath,DownPath):,
GTprec = (Stringprec,Charprec, +rokeprec);
GThorizontal

= (Hnormal,Hleft,Hcenter,Hright);
{the meaning of Hnormal depends on-the value
of path. See GKS standard for details)

GTvertical

(Vnormal,Vfdp,Vcap,Vhalﬁ,Vbase,Vbottom);
(the value of Vnormal depends on the value of
patli. See GKS standard for details)

GTinterior
= (HolloFill,SolidFill,PatternFill,HatchFill);

GZclip = (clip,unoclip) ;-
GTInputClass
= (LocatorInput,Choicelnput,StringInput);
GTIstatus =
GuInput = record :
GTInputClass of

case InputCliass

LocatorInput : ({locator : Gxlocator);

Choicelnput " : (choice : GEChoice) ;

StringInput : (striunglength : GIint0;
inputstring : GTstriug);

end;

Gklocator

Sepantics and syntax




= record
position
< GRpointg;
Ntran : GTintO0;
end; ‘

GEChoice = record
Status
choice

end;

GTChoiceStatus;
GTint1;

88 g¢

GTChoiceStatus
= {ChoiceOX,NoChoice);

GTstring = packed array [ 1..GCmaxstring ] of char;

6.2 COETECL FUHCTIOES

OPEH GES

procedure GOpenGKS {error: GTerrorfile} ;

Before using any input-output function GKS nmust be initialized by
invocation of OPEN GKS procedure. It can be called only once during-
a session (that 4is until a CLOSE GKS is dinvoked) and pneed a
paraneter specifying +the name of a file where GKS will put error
information. At initialization time some parameters are set up

with default values.

CLOSE GES

procedure GCloseGKS;

Stop working with GEKS. Each vorkstation must be closed before

invoking tkis procedure.

OPEH KORKSTATION

procedure GOpen¥s(wsid : GT#sId: connid : GTIksConnectiorn;
wstype : GTHsType);

The program nust identify the workstation that will be used by tke
application specifying a name, the virtual address used by the
operating system and the type. The last parameter describes the I/0
capabilities and there is . an installation dependent correspondence
between a type and a real workstation. TYor example type 1 could be

Sepantics and syutax 13




a storage tube with a keyboard, type 2 could be a plotter. and so

Olla
CILOSE BOERKSTATIOH

procedure GClose¥®s {(wsid : GT®sId):

ACTIVATE BORKSTATIOR

procedure Gictivateks {wsid : GT¥sIAQ) ;

the destination of the output

Opening a workstation only defines
he workstation is activated.

but nothing can be displayed until t
DEACTIYATE HOEESTRYIIOR - :

procedure GDeactivate¥s (vsid : GTWsId);

CLEAR ¥ORKSTATIOR

proced ure GClear¥s {wsid : GI¥sId; control : Tcontrol) ;

This command erases the screem or moves +to the next sheet on a
plotter. The " second paranmeter permits to choose between "clear
only if something has been drawn® amnd "clear even if nothing has

been dravn'.

6.3 OQUTPUT FURCIIONS

POLYLIEE .

procedure GPolyline(n : GTint2;
o p : array[ kin..max : INTIGER] of Gkpoint);

[

Tt is the basic 1line draving primitive. Adiacent points are
Points are givern 1in world

connccted with straight line segneuts.

coordinates.
TEXT
procedure GText (position : GEpoint;
str : packed array[gin..rax : GTint 1]
of CHAR);

Senantics and syntax 14




Text can be written by specifying a position and a string of
characters. In order to have a good guality text see the many text

attributes defined above.

FILL ARE3A

GTint3;

procedure GFillirea((n .,
array[min..max : INTEGER ] of Gkpoint);

P =

Defining an area is a simple extension of defining a polyline. anm
array of points must be given. If the area is not closed the last
point is automatically connected to the first ome. See fill area

attributes to define the type of filling.

6.4 OUTPUT ATTRIBUIES

SET LIEETIPE
procedure GSetlipeType(index : Gtinti);

The linetypes are ianplementation dependeht. GKS standard defines
some raccopmandéd values: solid, dashed, dotted, dashed-dotted.

Default value is (1).
SET LIEEEIDTH SCELE YACTOR
procedure GSetLine¥Width (width : REAL);

to a standard line. For example a value 0.5

The widtl is relative
Default value

define a line half the thickness of a standard linea
is (1..0). :
SET POLYLINE COLOQOUR IHDEX

procedure GSetLineColour (index : GTintO0);

TLis points to a table wlere the colours are defined as RGB
intensity values. For pen plotters an installation dependent
correspondcence will te established between index and colour pen.

Default value is (1).
SET TEXT FOET AND PRECISIOR

proced ure GSetTexLFontPrec{font : GTint1; prec : GTprec);

Differeni fonts can  be used by a GKS application. They can be
monospaccd or proportionally spaced and the height to width ratio

Sermantics and syntax




is a property of the font. The first parameter describes the number
of the <font while precision is used to determine how many text
attributes must be used. With STRIRG precision the text is written
from left to wright and only the "character height" can affect the
text. A workstation can use its hardware character set. In CHAR
mode each individual character can be ,affected by all the
attributes in a workstation depeadent way. Clipping is performed
on a character by character basis. The preceeding two nmodes are
defined in "output level OY. In STROKE mode the string will be
represented precisely using all attributes. Deafult value is

(1; STRING) . See Fig. 8.

 —— TOPLINE
] { ViR
' CAPLINE

i

V HALFLINE
! BASELINE
T BOTTOMLINE
EF RIGHT

HEIGHT |j=im

vy ESE—

- —

-

Fig. 8. Font description -

SET CHABACTER EXPANSIOH FACTOR

procedure GSetCharExpansion(éxpansion : REAL);

The width of the characters can be multiplied by this factor. For
example a value of 2 would produce a character twice as wide as it
would be. Default value is (1). See Fig. 9 pag. 17 and Fig. 11

pag. 18.

Semantics and syntax 16




£

CHARACTER EXPANSION .

FACTOR
l\rIIDTF} WIDTH WIDTH
oy §5/64 e I 1/46 — 1 17764
FACTCR=.75 - FACTOR=1 FACTOR=1.25
Fige 9a Character expansion

SET CHRARACTEE SPACIEHEG

procedure GSetCharSpacing(space : REAL);

The space between character bodies is initially assumed to be zero
although ‘some space is provided around the characters. Sone more
space can be defined with this function 4in term of <character
height. For example a value of 0.5 would insert a space egual to
half the character height. Default value is {0). See Fig. 10 and

Fig. 11 pag. 18.
CHARACTER SPACING
SPACING=-.25
charocters overlop
1/4 chorocler height
gl(s SPACING=0
. chorocters touch

SPACING=+.25
S chorocters sepcroted by
1/4 chorocler height

Fig. 10. Character spacing
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Examples are Hlusirated with default values of the
geometric texl attributes and with STROKE preeision.

i 4 3

H : H

: A H
i A .
. H

. : i (]

H H :

: : H

T T v s i

i

: H 3 H g
CHARACTER EXPANSION FACTOR = 3, CHARACTER SPACING = 0

1 ‘T .

CHARACTER EXPANSION FACTOR = D.75, CHARACTER SPACING = 0

-~ |18oImER

" CHARACTER EXPANSION FACTOR = 1, CHARACTER SPACING = 0.3

- ¢

L=

Fig. 11. Non-geometric TEXT attributes

SET TEXT COLOUR IHDEX
procedure GSetTextColour(index 2 GTint0) ;
This points to a table where the colours are defired as RGB

intensity values. For pen plotters an installation dependent
correspondence will be established between index and colour pen.

Default value is (1).
SET CHARACTER EEIGHI

procedure GSetCharHeight (height : REAL) ;

Giving the "height" also the "width" is deternined since the rate
is a property of the *font". This parameter is specified in ¥C-

Default value is (0.01). See Fig. 12 pag. 19.
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- CHARACTER HEZIGHT
Nomirmal height of o capital letter

Expressec in world coordinotes

|
; i
v . H
- GKSgks

1 +GKSgks

CHARACTER HEIGHT (1> CHARACTER HEIGHT (25

Fig- 12. Character height

SET CHARACTEE [P, VECIZIOR

procedure GSetCharUpVector{vector = GTpair) ;

This parameter specifies the orientation of the character and
consequently the orientation, of the string which is perpendicular
to this vector. Default value is (0.1). See Fig. 13.

CHARACTER UP VECTOR

Estepirshaes up direction of charoclter

g N
Soecifies o relative direction

PR,
loxcs \GH

CHARACTER UP CHARACTE
YECTCR €8, 1) vectuaczsgsUTJ
Fiv. 13- Character up vector

-

SET TEXT PATH

procedure GSetTextPath(patk : GTpath);

Semantics and syntax 19




The characters are placed one after the other in the direction
specified by "pathv. Deafult value is (RIGHT). See Fig- 14 pag.
20’

- TEXT PATH

Specifies wrilting direction of text slring

Possible values RIGHT, LEFT, UP, DONN

gks S g
RIGHT l< l{‘
g

skg S
LEFT v DOWN
Fig. 14. Possible values of "path"

SET TEXT ALIGEHEERT

procedure GSetTextAlignment(hbriz : GThorizosntal;
vert : GTvertical);

The box containing +the string can be positioned 1in different ways
with respect to the *text position". See TFig. 8 pag. 16 for the
meaning of the possible values in the orizzontal direction
(LEFT, CENTRE,RIGHT) and in the vertical direction
{TOP,CALP,HALF,3LSE,BOTTO8) .. - Default value is (LEFT;BASE) . See
also Fig. 15 pag. 21.
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TEXT -ALTGNMENT

Defines position of lext exltent rectengle

Hori1zontol, verticol components
specified seporolely

K5
\\\\\\_Jexi extent

rectangle

oks oKks
LEFT RIGHT
Q_&‘S;
CENTER
Fig. 15. Some examples of alignment

SET FILL AREA IRTERIOR SIYLE

procedure GSetFilliInteriorStyle (style :GTinterior) ;

chere are four kinds of filling as illustrated in Fig. 16 pag. 22.
Fach one is affected by the *colour index". Default value is

(HCLLCH) -
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Sy 7o) B ‘.
g ///
s %
HOLLOW - SOLID PATTERN HATCH
Fig. 16. Values of "fill interior style?

SEYT FILL AREA STYLE IRDEX
procedure GSetFillStyleIndex(index :VGTint1);

This parameter has meaning only for PATTEEN and HATCH case. it
points to a table where different patterns or styles of hatching

are defined. Default value is (1)
SET FILL RREA COLOUR INDEX

procedure GSetFillColour(index : GTint0) ;

vhere the <colours are defined as KkGB
installation dependernt
colour pena.

This points to a table
intensity values. Yor pen plotters an
correspondence will be established between index and

Default value is (1).

6.5 TRAESPOEHMATION FUBCIIOHS

SET ®IEDOH

procedure GSetWindow (nt : $Tintl; bound : GKbouna) ;
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The application can define a rectangular area in world coordinates
giving the limits im the X direction and in the Y direction. The
first parameter assign a number to the “window" to ‘“viewport”
transformation that 4is to the T"normalization transformation.

pDefault value is (0,3,0,1). p

"SET VIEYPORT

-

procedure GSetViewport(mt : GTintl; bound 2 GRbound) ;

The application can define where the "window" will appear in
normalized coordinates by specifying the 1limits in the X direction
and in the Y direction. The first parameter assign a number to the
nyindow! to “viewport"” transformation that is to the “normalization

transformation™. Default value is {0,1,0,1}-

SELECT EOBEALIZATION TRANSFORNATIOR

proéedure GSelectKTran(nt : GTint0);

The user can define many "window" to "viewport" transformations at
the head of +the program and select the. desired one with this
conpand. The choosen transformation will be in effect until another
one is selected. Default value is {0) which means that the
nyindow" will be mapped into the whole NDC space.

SET CLIPPING IHNDICAIOR

procedure GSetClipping{clip = GTclip):

It is possible to <choose between clipping the output to the
nyiewport™ boundary or not. Default value is (CLIP)-
6.6 RBEQUEST OF INPOT DEVICES
REQUEST 1LOCATOR
REQUEST CHOICE
REQUEST STRIRG
procedure GRegInput {class : GTinputClass;
wsid : GT¥sId;
device : GIint1;
var status : GTstatus;
var r : GRinpuat)
23
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From this single procedure the GKS abstract functions listed above
can be obtained by substituting the first type with the desired
input device. The parameters "wsid" and "device"™ specify the
vorkstation and the desired device of that particular class.

The last tvo parameters contains the return values: "var status?
is the return code and specify the successful of the’input action,
"yar r" has a different meaning depending on the type of input. For
LOCATOR it returns a position imn vworld coordinates and the
normalization trasformation which was used to map back from NDC to
WC. For CHOICE it returns only an integer representing the choice
vhile for STRING it returns the character string that was input and

the number of characters.

6.7 EXAKPLE OF USE

In order to facilitate +the comprehension of GXS functioms it is
convenient +to write a complete seguence of instrunctions. The
sigple picture of Fig. 17 pag. 25 is built by dividing the output
surface into two parts: am upper . ope where two dimensional objects
are dravn and a lower one where texts are written.

A storage tube (defined as type 2 in our phantom implementation)
is used. The logical connection is identifyed by 300. First the
upper area is selected to draw a square and a triangle, secondly
the triangle is filled with the desired style, finally the lower
area is activated in crder to write a text.

The position of the strimng is ieguested interactively through a
LOCHKTOL device (device 1).

24
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/// e g s ! !
s .
/ / o E s //'/
S ’ //
/'/// / /// 4
s v e
welcome to GKS
Fig. 17- Simple picture

procedure HELLOGEKS;

error = (errorfile);

wsid = 13

connid = 300;

wstype = 2;

nt1 = 1;

vindowl = ({0.0,100.0,30.0, 80.0);

viewportl = (0.0,1.0,0.3,0.8} 3

nt2 = 23

window?2 = (0.0,100.0,0.0,30.0);

viewport2 = (0.0,1.0, 0.0,0.3);

control = {ClearAlways):

nl = 5;

square = (10.0,&0-o;uo.o,uo.o;uo.o,7o.o;10-0,70.0;10-0,&0-0);
n2 = 4 '
triaagle = (50.0,60.0;70.0,u0-0;60-0,60.0;50.0,uC-O);
style = {Hatch) :

index = 2; .

striug = (welcoae to GK3);

class = {LocatorInput) ;

device = 13

GOpenGKS (errorfile) ;
GOpean(wsid;connid;wstype);
GhctivateWs (wsid) ;

(lefine normalization transformation for upper viewport);
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GSet¥indow (nt1;window1l) ;
GSetViewport (nti;viewportl);

{define normalization transformation for lower viewpaort) ;

GSetWindow (nt2;window2) ;
GSetViewport (nt2;vievwport2):

GClear¥Ws (¥sid;control) ;

(draw a sguare and a triangle in the upper viewport) ;
GSelectiNtran (at 1) ;
GPolyline(ni;sguare) ;
GPolyline{n2;circle); .

(£ill syguare with hatch style) ;
GSetFilllInteriorStyle(style);
GSetFillStyleIndex(index) ;
GFillArea{(n3;square) ;

(select lower viewport and write a text) ;
GSelectNtran {(nt2); -

GhegInput (class;wsid;device;ntran;position);
GText {position;string); -

{end GKS) -
GDeactivate (¥sid) ;
GClose¥s (wsid) ;
GCloseGKS;'

Semantics and syntax
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