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REQUIREMENTS oF A STANDARD

Meets needs .O‘F most' vsers
Inlepen&eat nahou\./com.mercfaL

inte rests
Defined. by experts

Rationalise curcent practice - buk
provide s'\sn'tcc'can(: advance

Improve. Pcrecbim’:, o? SQH'u)a.re.f
Passive and ITnatecactive
Not conflick with other skandards

Suitable For ranje o; o(e\/'me.s
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ISSUES

o What Funcf:ions,-ras‘:er ?

¢ Which a.p]:ll'cal‘fon. areas ?

o What level for firsk
standard ?

o How to achieve device
ndepend ence s

o Interackion of Current
Posibion and. cocrdinate
transformation
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MEANING OF CURRENT PoSiTioN

ToxXY (1, 1) : )
pRAwW (2,2) -
TRaNS (3,3) r -
braw (3,3) " / |

From where is second lne drawn :

Pogsibilibies : UndeSinecl
" (o, ©)
-3,-%)
(2,2)
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MODELLING and VIEWING

o Coordinate Erans ‘Fcrma.h.ons
vsed to :

() VieEw o picture
(2) ComPoSE or MODEL pic’:ure

® Na.a.b Packases m 1974 used
same function both tasks

o Cuccent Pesibion ccnc_ept
emphasised. the prc‘:(em.
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SETLLRAC RECOMMENDATIONS

Clear distinetion needed
between graphics subsystem
(CORE o KERNEL) and
modell l'n.a sgsfems buil€ on bop

Currenl' sase'ems con.;use vsé
of coordinate transformakions

for viem'na and. qu,e((t'nﬁ

GRAPHICS SuBSYSTEM sheuld
concentrate on viewinj aspechs
ot picture already constructed
in. world. cocrdinates

GRAPHICS SUBSYSTEM should
be firsk standacrd a.ckiv'cf'J

IT SHOULD DO NO MODELLING
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LAYER MODEL OF GKS

RPPLICATION PROGRAM

LANGUAGE
 BINDEING

GKS

OPERATING SYSTEM

OTHER GRAPH!:A‘.
RESOURCES | WoRKSTATION
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GKS

VIRTuAL
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&KS HINS
Completeness
Mini mah‘l'j |
Compactness
Richness
Robusfness/ Error~ Hand {'."j' |
Language Independenl
Eg:u'c{encs -

Device Independence

Device R\‘aness
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&Ks..-:fi'ah SIC CONCEPTS

o O u*l."‘pu L' Pri mibives

e Htl.'..m!;‘u&'es |

| e Works tations

. Coordinate Transformations
o Input

o Se&men‘:s

0 Nekd_ files

. 20 only

e LQV'Q('S'
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GKS QUTPUT PRIMITIVES

Polﬂ line W

Polj marker-

Text
FllL Hrea
Cell Hrraj

GDP




POLYLINE (n, list of poinfs )
CRLL GPL (N, XA,vA)

Poljime consists of N-I line segments

domlﬂj

Firsk poinﬁ' to second.
secend point bo thied.

—e - -— — — e — —— pr—

lnzt bubt one ‘o last
POLYLINE EXAUIF.F

N] XA] yA
- | o o
i / 2| |
A 3] & [ -
Y4 =Y S
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(HBaJoR RoINIS

» No Current [sition

® AASO/ULLC Wor/cé (oom/mafesl

® /VO 5‘ ‘
/nj/e /ine /or/}rz[f/i/e
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SINE CURVE

REAL XA(2t1),YA(21)

Do too J=1,2l

XA(3) = (3-V % 0| xPL

YA(T) = sTN ( XA )
100 CONTINUE

PoLyLINE (21, %0,10)

EXISTING PACKAGE

MOVE (o ,0)

Do 100 J=2,21

X= (T-1) % 0\ % PT

T0 (X5 sTN(¥))
100 CoNTINVE
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Pol,Y LINE ASPECTS

The set of points describe the path
of the polyline

How the po(sline is drawn g
Ccml'ro”ed_ bj er

LS Péc.f's
of the Polj(fne.

o Linetype
e Linewidth Scale Fo.c.’."or“
» Co‘our In.o(.ex

[Ele mekhod of sa’:{:inj bliero mzpral-

¢
il Le deseribed lnker |
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LINE TYPE
<o implemeatation dependent
o invalid,
[ solid
2 dashed S
= dotbed ~  teeeresereeean.
% dashed sde: = * o= = s s .

25 subject to registrakicn

LINEWIDTH ScALE FRCTOR

LXXe) e TP R TR ]

1o  skandard_

O+ &

Parameber defines linewidth as a

fonction of shkandard [|inewidbh
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COLOUR TITNDEX

\
2

3

COIOUP Ind.ex pcit\l‘.s to a colour
AescriPHom whiclh. can be varied.

Po!b!ine.s can have all a.chc‘.'s

sPeciFiecL:
EAEEEEUENEEGD

® O »00 0 000 ® 000 09 O 900090 o0
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BACKGROUND CoLOUR.

o Entry o in the Colonr Tolle
fjﬁgfnes t'{ﬂ.e bQ_CkSﬁf!)!‘/{. n_.'\'.e-»-«—-

o ! hs can be alkeced_ :

rO.SlTGF' » C‘\aﬂﬂe !7"{’.!/:"‘l~'ﬂ'13*4- f".ﬂ.;{lsl'{‘

PloH‘er : C.anaﬁe colnne b papor

9 I‘F backar‘ound, colour‘ cannoﬁ‘
be c{\anaei , attempts fo change
it will be ianorecL.
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POLYMARKER (n, list of Eo'mks)

caL.l. GPM (N ,XA,7A)

The set of poinl's spec'aﬁed. are marked

53 a markec

The marker has a well-defined_ centre

and is the same shape for each point
marked by the polymarker

PoLYMARKER EXAMPLE.

XA | YA

=

nwlslw|n | —(|Z

0| F|w |
£ ot [N || =
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PoLYMARKER ASPECTS
The set of poinf‘_s define tle Pos't(":bns of

the markers
| Homw/ (:ke marl<ers are drawn_ 18 Conl‘ro((eo( Lj

the
aspects

0‘9 er PolJ marker

8 Marker f\lj pe

® MO.(‘(GFS‘lZC SCO.(Q FQCf‘o(‘

e Colour I ndex

Colour T ndex Po’ml'_s to came colou

dQSc;nPl’t.on. as FOB !fqe
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MARKER T7/PE

<o implementation dependent:

o inva lid.

I dot o

2 plus e

k.’ star vay

Y+ cirele @)

S cross X
>6  subject ko ceqistralion.

MARKERSIZE SCALE FRCToR

"o standacd_
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FILL AREA ( n, list of oinf‘sw
caLL &FA (N, XA, YA)

The sebt of omés def e a éounda/q

oF an area, “o 6e ‘Fc((ec(_ in th\CL
PQH’CM..

L XAMPLE
MEEE
(o \

2| 2 |25

| 3| 3 |25
) ¢ « | 2
FILL AREA (6, XAYA) (S| S | |
6| | \
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SIS N

BouNDARY CLOSURE.

T§ last poink (s not same as
fiest, additional poink s
‘added eﬁua(, to first.

FILL AREA (5, XN, 1A)
FILL AREAR (G, YN 1)

t‘n (:ke P(ev'lous examp(e produce

same out'(.:uf
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PoLYLINE (S-XA,YA)

PoLYMARKER (5, XA, YA)

* ¥
Ve

»* *

FTLL ARREA (s,XA, YA)
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BoUNDARY CROSSING OVER ITSELF

Ou':s'wlc . -

Point is Inside Bounolarj \f
O.Floll:'(‘afj poink at 'm?ir\'tl'_j has o
line from b whick ‘inkersects tle
l:ounolo.(:‘ an odd number of Fmes
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FILL RREA ASPELTS

The set of Poinfs define the éoundarj
of H«e ((l( arec. '

Howl the area. is filled is controlled.
by the aspects
of the 'F({( areaqa

e Tnterior Style
° gé‘\j(e Ir\olex

, Colouvr Tndex
o Pa,(:fem. ReFerence Po‘mf:

» Tattern Size

Co(our Ino(ex po'm('s {'o same colouf‘
iescriel'ion.s as Poljlt'ne and. poljmarker
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INTERIoOR STYLE

Solid

Hollow

Hakclo

PaEtern

ih

D2y
7

o0y

N\

N

= E A
&@

"

whl; [l

STYLE INDEX

Selecks speétFlh hatch or Pa(‘fem. s(‘\jle

HAOTCH

FATTIERN

——
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The size Anal or\;?fn.”o{: tle qufern.
can be defined laj

CET PATTERN ST1ZE (s%,8%)
and | )
“o7 PATTERN REFERENCE frmiT (F24,F%)

PRATTERN | w

"

RBounDARY Q

| S"L__) (Px,??)\i-;
SK ,
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TEXT‘ S a(‘Hng Eo;nl',' 2 ckarac(’e( S‘T‘mg)

CALL GTX ( X,Y¥, CHA)

The chacacter s("rinj_ sFeélF:éaL 1
Oué'Puf' at Ehe Sf'ar‘l"mj Pofn? ai\/er\.

ClHEROEIXam|p|l e iStl‘?iﬂlﬂl




4S

TEXT. RSFPECTS

The oris'm. of the text St'r;n.j and the
characters in the sl‘rin.-j are sFecf(F:'ed
b\tj the TeXT Pr'tm':l'('\/e

ltow the characters are formed. | their
size and orientation are controlled by

the a.s Feal"s of Flhe Fext

s Characker Hexﬂkt‘

3 Character Up Vector
Colovr~ Index

Text Path

Text Alignment

Text Font and Precision
Character Expar}siom Fackor
Character Spacing

-]

Colovr Index Pomks to same colour
, deSCr'\phbnS as other Prim'\H\leS’

e K




cignt
He il qht

n etﬁkt

Helj hE

CHARACTER VP VECToR

0, | ABC

~1l |

Y /7@(‘




TEXT PATH ““]

Wrih'nj direction for ah%[erenl:’
valves of FEext path

of N

. Ci\
\ N\ -¢
P

{ r ol
\;'f:f,’ ( '{ .
\,6? ~d \A\&
QO
P
U
Charcacter T FE ks R IG‘H T
up D
Vector @)
W
N
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TEXT ALIGNMENT

.LeFt‘A
Rlﬁ“ﬁ mianed,, | hsned’
Centre, Hlig ned

— [ —
—
—
dm e e o
=
-— -
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FoONT DESIG&N

To P
. cnAP
linc
NGNS
T L
Raars has
BoTToM
1
T T
BmEF CenNTRE ==
LEET RIGHT

Fonkt Des\ﬁner sPeétcl'es sko.pe of eqc‘l\

<,L\qract'€r‘ . For\(‘s can be mon.ospa.ceot or

‘oraporhbnqL, Widtl of character includes

isfmce. on each side .
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HORITZONTHA L_

VELTITCA

LEFT TeP
CENTRE car
RI&GHT HRLF
NORMA L~ BARS=
BoTTeM
NeRtMAlL.
RIGHT, CAP
\
»
J- TOYST
B ones SWEETS
' HSE) CCiMT&E, loP) 2@@;13@955;
LEFT)& . S m
F% A F”ﬁ%ﬁfe Q:&E
k| ?
O LA < HERE  °F
1N N A
= G N
R o K
?'FT_)BOITDM




NORMAL ALIGNMENT

For eaek VQ(ue of TEXT PATH
there s an a(ljn.m_en(.’ which

is NORMAL and is eﬁuz\/a{ent

Eo one of the other options

TEXT NORMAL Aliqament
PATH HoRizonTAU VELTICAL.

RIGHT LEFT BASE
LEFT RIGHT BASE
LR CE NTRE RASE

DownN CENTRE BN -1

X




S

TEXT FonNT AND PrRECISION

De fines which font to be used
and the precision wi th whiel. the
Fext aspects are execovted

STRING onl\\j CHARACTER. HEIGHT
needs Fo be executed_

CHRR character boxes should -
be accurqf‘e(ﬂ a(ijned

STROKE all aspects execubed
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CHARACTER EXPANSTION FACTOR.
- xpansion 1-0
;Xpansion 05

nstorm 1L -5
) — - <>

CHARACTER SPRCING

Spacing 0
ccing 03
n 9 [ - O

Choracter s/mc/n /s defined
as a Fracfion of CHARRCTER HEIGHT

it »



S'¥

( l 1 |
| 2 | l
-0'S5| o o)
o, |

CHARACTER, WEIGHT
cAZNCTs. £ xfaNSioN FRCTOR
cHARAZTER. SPACING | 0 |05
0,1 [0, |0, |-l)0

TEXT PATH RIGHY RIEHT | QigutT| AUGHT| LEFT
-\ = : LEFT |LIPT |LQFT [cemtfY RIGHT
TEXT ALIGNMENT 85TToM| deTTorl Aotlorl Top | o110t

Lm0

cunr ncTeRl. uP VeCTon
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CELL ARKARY
carl. GeA (PX,PY, &X, &Y, DIMX ,DItY,
ISc, ISR, DX,DY, CLA)

/4 e amn / af ce/é .S}OGC:IJ[;éc{ are celovre Aj
(e indices j/'ven. . CLA
CLA ARRAY

At LT
u(/’//(FX) PY) | l—> )
Cells Fo
be DY
co\OU(’Pd_ DY { // y
— iEaEEEE

(ax,ay)
\ v
PSR = ‘?— DX
Stacrk Row :

TSc = Shack Coloros

Pornt P 1s ab cell Co(owe‘dé\j Cen (z50,7250)

It Q@ 15 abk cell celoured by CrA { LEC 4 PY -1,

TTEP 4 DY g )
-~ « N . . 7




CLH
) 2 3 % 5 ¢ 7
/
Z
3 ALK
¢ z|lr|z21¢|2
s e /). ]/
6 AR EA
-
8

cacL GeA(2,5,12,1,7,8, 2,3,5,4, CLA).
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s = ———— — =

COORDINRTE SYSTEMS

USER The application may require
the problem bo be defined in a
sPec'thc coord inate sbsi'em.

WoRLD GKS rec,u{res all Problems bo be
defined. (n cartesian coordinate
sasl'ems

NORMALIZED DEVICE
ks defines a virtual o(rawe‘nj
areaq, extendfnj from [051] in
- the X and. Y directions on to
“which all @KS output in
world coordinates is mapped.

DEVICE
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NORMALIZATION TRANSFORMATION

R window in world coordinate
space is mapped. to e viewpert
in the virtual drawing arecc :

coordinates are

normalized. device coordinalcs

WORLD COORDINATES

=

300 t

N W F

200
oo %

100 00 300 400
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NORMALIZATION TRANSFORMATION

/
7

Normalized

D_e.\lic.e
' Coord inate
Space

JIEWPORT

/\

y
/
’ Qﬂh
/
/
/ ’
y; /
/
/
/

N\

/
/ \\\\

=

/'WINDOW .
wWorld Coo rdinates




Go

e

Ncrma“za.(?lon.
Trans fo rmah‘on; _—

Wml///
\

Normalizakbion
Transgo rmation 2

! WiNDOW
{ 2

MULTIPLE NORMRLIZATION TRANSFORMATL

o
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Cmes

SET WINDOW (TN window limits )

CALL GSWN{TN,XMN,XMX, TMN, {MX)

Defines the window o?normalfza(.‘foa
Eransformation TN

t_/ =5
/

S 10
¢SWN (TN, 0:5,12°5, 05, 45 )




bz

SET VIEWPoRT (TN, viewpoct limits)

cAaLL GSVP (TN, XVMN, XVMX, IV IN, fVrx)

Def ines the viewport of normalization

transformabionn. TN

|

<

0
Gsve(td,0:2,08,0:7,0.9)
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SRS S

MULTIPLE NORMALIZATION TRANSFORMATIONS

SET WINDOW (1,0'5,12:5,0:5, &5)
SET VIEWPORT(1,0-4%,1:0,0-1,0"3)
SET WINDOW (2,0, 500, 0, 300)

SET VIEWPORT(2,0,0:5,0:6,0:9)

Vieuoport
2

Viewporl
|
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SELECT NORMALIZATION TRANSFORMATION (TN)
caLl. GSELNT( Tn)

Selects the normalizabion Fransformation
to be used. bj $ub$equent' oubpu&'
primibives unkil another normalization
Eronsformabion is called
EXAMPLE

SELECT NoRMALIZATION TRANSFoRMATION <‘)
BoAT

SELECT NoRMALIZATION TRANSFoRMATION(2)
TSLAND

=




SET VIGWPoRT(!,0:2,0:49,0:2,0-8)

SET WINDoW (2,0,2,0,6)

SET VIEWPoRT(2,0,0°2,0-2,0"-8)

SET WINDow (3,0,10,0, 2)

&0 - \
30 - ,{
20 - . \ e .
o
Qo - \ E
. /\
. y
" Zl. 5 ‘:l- é' Zi" ‘9“ l'c \‘l ::_ "3 |‘1. § ’ / ‘
b — -
(987 oF aowti |
= =
51 5 /
¢ 4 : 2 .
I ' lDAY OF MONTH
Q.
215 X T T T T . : — ;
111"- V2 3 4% S ¢ 1T % 1 1
‘—‘
-
— SET WINOowW (1,0,I14,0,60)

SET VIEWPORT(3,0-2,0:7,0:1,0°2)
SELECT NORMALIZ ATIoN TRANSForMATIoN (1)

DRAW &GRAPH

SELECT NORMALIZATION TRANSFORMATION (2)

DRAW TEMP

]

SELECT NORMALLZATIoN TRANSFORMATION (3)

DRAW DAY

i
- o
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MULTIPLE NORMALIZATIoN TRANSFORMATIONS

o Moltiple Normalization Transformations
allow all transformations to be active

that make vp the picture

R CoNVENTIONAL PACKRGE
SET WINDOW (0,14 ,0,60)
SET VIEWPoRT (0:2,0:9,0:2,0°8)
DRAW GRAPH
GET wINDow (0,2,0,6)
SET VIEWPRT(0,0°2,0:2,CF)
DRAW TEMP |
seT WInDow (©0,10,0,2)
SET VIEWPRT(0:2,0:7,0:1,0.2)
DRAW DAY ‘

At Ehis poin(i all know(edje of other Fwo

coordinate 63st'ems vused earlier has gone
For locator Input, onlj Possibih'lj s Lo
reforn Device Coordinates
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NORMALT ZATIoN TRANSFORMATIONS

GooD PRACTICE

¢ Define all normalization
tmnsmcorma.tions a(:' t\.eqd_ of‘ proi)ra,m.

ﬂna[aaous Fo variable declaralisns

® Keep all f‘ransformal"aons I(nown.

to S\\jsl'em. means vuser's model
of sasl’em 1s close Fo rea({lﬂ




NO RMHLIZHTION TRANSFORMATION

b%

@

Normalizakion Ctransformabion

0 cannot be c.ka.n.jeoL, Set ko :

SET WINDow (o0, 0,1 0, 1)
SET VIEWART (05 05 1,0, 1)

Oul.’put‘ SPec'théd_ wi bh resFec(: o

Norma l {za('ion. Trans {:o rma& ton. O

e”ech'velj uses NDC coordinafes
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~ ASPECT RATIO

Normalization. Transformations do
not need to presecrve asFect ratio

No rmalization Transformations define

the coordinate Eransformation from
world to NDC

WINDOW => VIEWPORT

SET WINDOW (!, 0:5,12:S,0'5,%5)
SET VIEWPRT (!5 00, 0:6, 6:0,0'%)

'S same as :

SET WINDow (!5 35,45, 's,3:5)
SET VIEWPRT (1 0415045, 041 ,0:3)




=10

" ASPECT RATIO

SET WINDow (1,0-5,125,05,4-5)
SET VIEWPORT (1, 0:0,0:6,00,0%)

— s cew  em  emam e amws  mm

\ltﬁ'




RSPEcT RATIO
SET WINDow(!, 0.5,12:5, 0.5, & -5)

SET vIewPoeT(l, 0:0,0:3,06.1,0-9 )




T2

ASPECT RATIO

SET wInDew (1,05 ,12:S, 0:5,45)

SET VIEWPRT(I,00, 0.9, 0-4,0:6)




i

CLTPPING

The boundaries of window and
Vleu)(borf:’ Prcmarilg def ine the

coord naFe Etransformation

from world fo NDC coordinates

Tl\e boundarj can also be vsed

l’o C_IIF oui‘puf' Fr:md‘}\/é‘s S0 [-/,1{~
on(s those Parf’s of Frz'mih\'/c?s

inside %Le. Boundafj are c{f‘awn,

SET CLIPPING INDICATOR (cLIP)

caLL escrze (cusw)

C‘n"ora.m. is to the window of the J

cv r‘renlf' 3 Se‘eckecl nomq((zqho-\ ('ra,n’ifo(nqét.
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CLIPPING -
s -
l' =
. P
; ‘ 10

SET WINDow (1,0 ,7,0,5)
SET VIEWPORT (1,0:0,0:7,0:0,0:5)

]
SO U —
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CLTPPING PolLYMARKER

Marker is oufpu(' f centre of
macker is within Vtewport

. M-(j, cL P{ZJ_;.;‘-'\,.

!

! e
S , -

i v

H =

Viewpor €
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CLIPPING FILL ARER

\

AN

\

A\ A\
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A — —_— T

CLIPPING R FILL AREA FPRIMITIVE

9 C“f’pinj a fill area pr'«mi['ive cauvses
additional poinks P3' P’ Pa’ Pra

? Poldon. ‘:l“e& }s Pi»Fs3 F3'P6,P7°)F‘? P‘?’P'l’/%"

2 C“Pf’l.flj a ‘Fll( area. P°(Jj°"" may Produce

several subareas




i1

Ct

S TR

WINDOM

S S G —
CLITPPING TEXT

STRING text : imp(emenlfatl'on_
depenient
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ATTRIBUTES

o Appearance of - ovtpul
przhi//f/e on a workstation

1s conbrolled 6 g 1fs
Q é‘ér}!a/es

o An allribuvbs of a /pr}n}/w'.
consssls of one o~ more

asp ects
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e

GKS uses attribubtes Fo:

o Ensure that pr'tmil'n'/es wibh
d\F‘Ferent’ atbriﬁufes are
differentiable on every
workstabion \F Poss'u‘:(e -
BUNDLED MoDE

o Ensure that Pricm"l.\/es with
~ speaific attribubes ace

represented on workstations
a.S c\ose oS Possible f‘o.H\eF
SPemFlcchm - UNBUNDL ED
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BUNDLED ATTRIBUTES
WORKSTATIONS

yams /1| |20
N7 1| | -

Worlestation a(n“/\erenl‘tqt‘es some how
N A

Pr‘.(m.t H've.s
marlked as NDC
/\av{n3 /g_l

different \@/ \

atEributes




g2

S

UNBUNDLED ATTRIBUTES

Monochrome

WORKSTATIONS

Celovr — one

line wid tEL

Full capagl.l(.l'l'es

- - a -

______

Worlesbabion mabches as closely as poss}ble

PfeC;S e

S Fe C‘n €‘ l’CQ(‘l 'o*:.

of

prim ('(\/e
CLSF ec.(",s

T

—7

NDC
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o

GKS WoRKSTATION

User eavironment consisks
of one or more workstations

GKkS workstation has a
s'ma!e olispla:s surface

Application programs should
be movable betueen different |
user eavironments wiithouvt
majoc cka.naes be preqrac.
structure -

Workstations are responsible
foer defining houw Pm'm'n("fve
attribubtes “are ma’:ped on ko
real devices

i




. Y

RTTRIBUTES

F\specfs of Pr‘:m]“t’\/es control Ehe
appeacance of primi(‘u'ves

| GEOMETRIC ASPECTS

con[’rol SAaPe or s'nze O‘F I)f'l'm.l{'I‘Vé’

NON - GEOMETRIC ASPECTS

control appeacrance , not
sf\ape or size

_

_




gs

S

GEOMETRIC RS FECTS

Each s 'con(‘rél(ed. bd a s'mj'e

3ecmet‘ rie atbtribvte

Onld ou(’Puf pr{m‘:{‘l\)es f\a\/‘mj

aeomeé‘ric attrbutes are:

TEXT : Character Heijh\‘:-
Character 'UF \/e&o(
Text Fath
Text R(\anmenf

FILL AREA: FPittern Si1ze

Fattern Keforence
PO.\ACLE _
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ASPECTS

Pr\ITIVE]

WORKSTATION
DEFENDENT
L(ne.@::l(:e.
LinewidEl Seale Factor
f’oljl(nc Colove Tndex

GLoRALL

Nonre

folf MARKed

ﬂa.rker(’_j pe
Macker size scale factor

Polj macker Golovr Tndex

None

Fiee RLEA

Fill area 1nkerior s{‘J(e_
Fill aree shyle index
F',(( area Colour Index

Pa.(fEerrL ref:e ence |
Po'\r\.b

PaH-ern. stze

Text font and precision
Chatacter exrusfou_ {;c{bf‘

Clacacter Sfmc.inﬁ
Text Colour Tadex

Claracte r ke'ejkf
Claracter vp veelor
Tex € Fa(‘[—\

Text a/lj'men(: |

None

Non e
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GEOMETRIC RTTRIBUTES

e Wockstation Tadependent

o S‘Pecméd_ n. (Idoru, Coordinates

4 S'U‘)dec.t l"o Norma(nqu‘non_

Q'\d. L\/OF((S('Q%(OVL Transufo rma(‘!on_

o §et Moc{aaj

9

e Bound to OUEpuf' Primibrve
when & is defined

R —— . = T N —
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RTTRIBUTE SETTING FUNCTIONS

SET CHARACTER HEIGHT
CALL GSCHH (HEZGHT)

SET CHARACTER UYP VECToRK
CALL GSCHUP (CHUPX, CHUPY)

SET TexT PATH
CALL &STxP (TxP)

SET TeXT ALIGNMENT
CALL GSTXAL(TXALH , TXALV)

SET FPATTERN ST ZE
cale &5Pa (SZ2.% 4, STY)

SET PATTERN REFERENCE PoINT
(ALL GSPARF (RFX,RFY)




%9

NON- GEOMETRIC RSPECTS

Controlled (n one _OF Fwe ways:

BUNDLED
One attribule per ouf,ou("

Pr'nm’:f‘f%/e controls all non -
3eome6r~ic asloecl'.s

AtEribvtes are ; PolLINE INDEX
feLYMARKER. IND EX
TEXT TINDEX
LINDIVIDUAL
One attcibute for each

nen - 3eomekri c aspe et




90

PolL Y LIN;INDEX

PSLYLINE INDEX (s |ndex ko
Polyline Bundle Table which containg

valves of all tle non-geometric aspects

H’ sepa.fal'e Bonc{(e Egle exis(‘s 40(‘

each. worksktation

Poyrzne BuNDLE TABLE

e S R

TDTR
oLyt LINE ;igﬁ;xh 2 lcoLouR
xapEX | VYPE EACTOR INDEX

/
Solid 20 4-

2.
=
72
s
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PoLYLINE TINDEX EXAMPLE

SET PoLYLINE INDEX (1)
PoLYLINE (N, XA, YA1)

SET PoLYLINE INDEX (2)
PoLYLINE (M, XA2,YA2)

SET PolYLINE INDEX(3)
PoryLzNne (P, XA3, YA3)

Picture in NDC space has a s‘male
attribute per Fo(\«jll‘ne - the
polyling index .

-

NDC

Space. /_\G)\
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PoLYLINE BunNDLE T

Polbh‘ne Bundle T:Lue for each

workstation defines how NDCP'lcfure
will appeac on o(isPlaj surface
WoRKSTATION WORKSTATION  WoRKSTATION

Work station defines bundle kable

- entries most afpropm'af'e for
device In order Fo achicve

di&F eren.f'l'ab‘:“{fj
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BUNDLED ConNTROL-

SET PoLILINE TwpeX (1)

% PoLyLINE (N, XA )‘/R)
5




9¢

R e e

BUNDLED CconNTRoOL

| SET PolYLINE INDEX(‘)'
PoLitInNE (N> XR, YR)

)

Tulsluwini-p

o~
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CoLOUR TABLE

RED GREEN BLwUE
ENTRY | TNTENSITY | INTENS\TY | INTENSITY
o [*0 o0:0 ©0:0
\ 0+3 0+S [+ O
N 00 0-0 [+ O
3 0-6 0.3 0:8
TR 06-0 [+ 0 0:0
S

Colour TQUQ ent‘ries define

l‘nkens‘lkl'es In range [_°>'1
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PoLYMARRKER BUNDLE TAREBLE

MRARKER| MARKERSIZE | Colouv

INDEX
SCALE.
TYPE ZACTo R INDEX
3 2'0 2

GRS Al R

TEXT BuNDLE TABLE

TEXT FonT [CHARACER] "
InoEx| AND  |ExPANSION C:MR TEL| Cotour
PreciSION | Facror. | SPACING | TnDEX

Fony 3 , .
‘stRaKEe’ 10 o 3

+ WP




7

FTLL RAREa BuNDLE TABLE

InoEX | sTree | TV "I:";’E‘_’:
[ Hoctlow /
L SottD 2., =
3 PATTERAN | 2 =
4 PRTTERN| [
s HATCH 3

INDEX

L

ENTRY PATTERN
1 To
/ .
o
ol 1|3
B =
23] ]| Ere
3| (]o

cCoLoouvr. TABLE

—

w|e|wlp

1
G

5




SETTING BuNDLE TABLE ENTRIES

SET PoLYLINE REPRESENTATIoN
- caLl ¢SPLR(WKID,INDX,LT/ALWD, CINDX)

SET FolLYMARKER REPRESENTATIoN
CALL GSPMR(WKID, INDX, MT{P MSZ , c INDX)

SET TeExT REPRESENTATION |
cALL &STxR (WKID, INDX, FonT, fREC EX, SP, CINDY

SET FILL AREA REPRESENTATICH
CALL GSFAR (WKID, INpX, INTSTY, STINDX, CINDX)

SET PATTERN REPRESENTATION
CALL 6SPAR(WKID,INDX, DIMX,DIMY,
ISc,ISR, DX,DY, CIXA)
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N
CoLOLR SETTING

SET ColLouUR RePRESENTARTION

callL GScR (WKID, CINDX, CR,C&,CB)

Defines Fhe CINOX row of 1e
Colnur 70-.6/€ on A}o/‘/(.sf,/‘_a, From WETD

CINDX =0 de ?[:”1.26_5' éd 6%7/}9///’.’4‘( f.f"‘.’/"r"". |
Can be /L'?/zoreczf fj worlslali-r iF

/‘/? »!,{',rf ;‘!
. . i ¥

-~

.4Qc/<7round colour cannsl fe ¢
{
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SET PATTERN REPRESENTRTION

cALL GSPAR(WKID, INDX,DIMX, DIMY,
Isc, ISR, DX ,DY, cIxXA)

CIXA ﬂrraj

DIMX
N ﬁ

TSR —n
3

= DY 3121321 DImMY
3

Stact Row '

N DX

1T5¢ = Sharlt Column,
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INDEX SETTING

SET PoOLYLINE INDEX
CALL &SPLT ( INDX)

SET FPoLYMARKER INDEX
cALL &sPmT ( TNDX)

SET TEXT INDEX
CALL &GSTXT ( =NDX)

SET FILL AREA INDEX
CALL GSFAT ( TNDX)
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INDIVIDURL CoNTReL

o Each nan-jeomeh‘lc_ a.specb s
controlled bj a.sirijle attriby ke

o Control of appearance now defined
Slobal(j rqt‘l\e(“ éLan. worksf'a(‘;bn
dependenl

BUNDLED

SET PoLYLINE IwNDEX (1)
PoLYLTNE (N, XA, YA)

INDIVIDUAL

SET LINET/PE (DASHED) |
SET LINEWIDTH SCALE FACTOR (2-9)
SET PLILINE ColouR INDEX (3)
PoLYLTNE (N, XA,YA)
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POLYLINE RTTRIBUVUTE SETTINEG
INDIVIDUAL ConNTEol-

SET LINETYPE

caLl gsuN(LTYPE)

SET LINEWIDTH SCALE FNCTo™
caLL ¢SLwsc (LwIDTH)

SET PoLYLINE ColouR INDEX
CALL GSPLCI (coLXT)




loy¥

INDIVIDURL CONTRoL-

SET LINETYPE (DASHED)

SET LINEWIDTH ScALE rcAcTorR (2'0)
SET PolYLINE ColLourR INDeX (3)
PoLYLxNE (N, XA ,YAR)

Corour InDEX 3




INDIVIDUAL CoNTRoL

o Colours will be same on d\fferent
workskations onlj ¢ Ele colour
tables of worlcskations tlhe same

o If application program specifies
dashed Ehick [(nes, all

WOrlcsl’a.("l‘ons wi“ aff'emfal.' l‘o
Produce ELLQM.

e Rttrilutes are modal and

remain i force until reset
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EXAMPLE

SET LINEWIDTH SCALE FACToR (2:0)
SET LINETYPE (DASHED)

PoLYLINE (NA, XA, YA)

PoLyLIng (NB , X3, ¥8)

SET LINETYPE ( SoLTD)

PorLyLznNE (NC, XC, Ye)

SET LINEWIDTH ScatE Facmor (i-o)
PoLYLINE (ND, XD,YD)

LINE TYPE WtDTH .
A | DASHED 2:0 ]
3 DASKHE O 20
C Soectd 2°0
D SowL(D /O
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PoLYMARKER ATTRIBUTE SETTING
INDIVIDUARL ConNTRoL

SET MARKER TyFE
CALL &SMK (mTyPe)

SET MARKER SIZE ScALE FACTer

CALL GSMkse (MSZSE)
SET FolYMARKER ColovRr TInNDEX

cALL esPmex (corx)

TEXT ATTRIBUTE SET7InE -

SET T7EXT Fown7 AND FRECISTeon
cALL eSTXFP (FonT s Prec)

SET (HRRACTER EXPANSZON FRCTER.
CARLL GSCHXP (CHXP)

SET CHARRACTIR. SPACING
CALL GSCHSP (cusP)

SET 7EZXT CoCOUR INDEX
CALL @8TxcZ (CocT)




lo &

FILL AREARA RATTRIBUTE SET7TING
INDZITYVIDUARL CowN7rRoL.

SET FILL RREA ZINTERIrR STILE
CALL &ESFARZS(ZINTs)

SET FZLL RREA STYLE ZINDPEX
CARLL GSFAST (SryeT)

SE7T FIZLL ARRER ColtectR ZINDEX
CALL &SFAcT (CoLZL)
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SELECTING MoD=

o BUNDLED af:l’r'n'éul‘es s tLe
nocmal default seﬂ‘;nj

o INDIVIDUAL atkAbubes selecked!
by

SET ASPECT SOURCE FLAGS
caLL GSASE (LASF)

LASFE 15 an acray whiel
allows aktrbutes aspec[‘s Fo
be set individva e TBunDLED
oc INDIVIDUARL




ito

LIST OF ASPECT JSOUVRCE FLARGS

SET ASPECT SoURCE FLAGS
caLL &sAsSF (LASF)

Valves are BUuNDLED or INDWIDUAL

LINETYPE |
LINEWIDOTH SCALE FRCToR
Aoty emveE Cotovr ZwdE X
ITRRKER TYPE

ITARKER SIZE JSCRLE FACTOR
LOLyMARKER ColovR ITANIEX
TEXT Fon7 AwD [RECIS1on/
CHALRCTER. EXPANS oM FACTER.
CHARARCTER. SPACIN &

TEXT CotovRr ZNDEX

FILL AREA ZNTERWR SPYLE
FlLL RARER STYCE INDEX
FlLL RREAR Colouvr ZIZwWDE X

D[N YBIR|WIN|~

o

S
-

N

W
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KECOMMENDATION

Unless skilled , work either in
BUNDLED or DZINDIVIDUAL
mode , DO NOT MI X

BUNDLED 3|'ve$ porl‘agu(t'l'J
across ranqe of diverse
devices where ali'FFerenl‘ia.Q'l‘if's
o 1t bis - \ Fank
f primitive types is imporkan

INDIVIDUAL s closest Yo
current Frad‘fce and_
qives s'milqr'cl’j of oubput
across ranqe of devices
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MIXED WORK ING K FPolYLINE EXAMPLE

. If parf‘[cu(ar' aspect s defined as
INDIVIDUAL, qlobal sebbirq is need

o If parl’tcu(ar‘ a.spec& s defined  as
BuNDLED 5 w‘cf‘f"\s‘."QHow. BEYN Lendle
bable ‘tndex Fe lecabe coriank
Sé“:‘l:"mj on Hxa.t‘ wor‘ksl.‘qlf'fbn_

ASPECT SOURCE FLAGS

LiNECYPE TN D mit
LINEWIDTH ScAls FACR Buwdl.~=D
PoLYLINE ColooR ZNDEX LB UnND(.F~PH

SET PoLYLINE INDEX (2)
SET LINETYPE (DASHED)
PoctLzNE (N, XA , YA)
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MIXED WoRKkKINE

BoThk LINES wu.g\—o

BE DASKED XF

WorR IKSTATION / |
CAN PRODUCE THEM
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GKS INPUT

Lasical inpul' device_s can be
vsed for:

- Poinl‘u'nj
- selectfnj
- Sketchfnj
- P'acinﬂ
- Eupinj
- J.l'ﬁitl‘z.inj
| - real time contral
Facilibies contrallable Bd aﬂaltcahbm
- Prompl:inj
- ecl\cin?

- acknew edjmenﬁ
- opero.tcr' me.ssages




s

GIS LOGICAL INPUT DEVICES

GKS defines six classes :

LOGICAL INFPUT
DEVICE PRoOVIDES

LOC HTOR » positfon Ln world. c.ooroéma%‘e_g.

and normalization
Erans Formal’.'fon. number

VRBLURTOR « a real number

s G non—neja.(’ive inl‘ejer- -

CHCTICE representmj a seleztion
| ‘From a sef: O'F CHOICGS
PICK . a ggjm,en(': name and.

p\ck ti@nél.{'\ier‘
STQING . a,ckaracter- S(fr‘(‘nj

sequence of positions in
STRGKE ) World c.oordtrfia.("es and.

r\orma.(lza.fion_ £ FCULS‘Formafi'(ovL
nombe r

l?evice can olso ceturn skatus
wlormakion
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OPERATING MODES

The opera.l:inj modes of logical
input devices specify which of
operator and application program
has the inifiative

REQUEST input is l:raduceo( by
operator in direct response -
to the o.PPhcaEion. program

SAMPLE inpub is acquired
dl(‘eC("lJ by the application

F(‘O& fam.

EVENT mput' 'S 3en.em‘:'ecL
a.sSn.c.‘\ron.ous(ﬂ 53 tle opeml'or
and is collected "tn a queuve
for the application program
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PHYSICAL INPUT DEVICES

Joys biele
Li&htpem
Kegboa.rd.

Mouse

Tablet

Thumb wheels
Function buttens
Dials

Teracker balls

ete

Any physical device can map
onto any !og\'ca‘. input Aevice
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LOCRTOR

Keybeoard. type X,Y valves
o Tahlet move pen ko the
position required

anhbpen, moveé trd.cldnj Cross
' to Pasi‘:ion. ]

Deal use two to move a
| cursor bto required
poesition
Tracker ball use & to define
relabive movementsg
of cursor from some
starting position




1A

VRLUATOR

Keyboard type real number

T@. 'e t Tncreases TROBLET
b | E Rate \ef change
/173

Decrease€s

DISPLAY (pchoes \(Qlue)

L!ﬂkkpen—

— J\

® Dial rotate &o re1uir«L
valve
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CHOICE

Ke3boarcL l'spe numLér 09 required.
' choice o name

Tablek | \
% OVEIRAY

{

FIRST

® ) Liag\&Fe!\. SEcon D

THIRD

RETu@ Lightpen

R

Dial move dial with echo
on J.isplo.j ﬂldica.“:lhj

currenl choice
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PIcCiK
{
sicoer Pl B
V4 rimicive -
keﬂ Bcafd. Emakf‘ened.. j‘j‘
in. l‘ur‘n_ \, )
= SToP
DE?&% F = FoRWARD
TR A = BACKWARD
QRSN P =PIk
Tablet Tablet posihbv\. lnpot‘v_

is compared. with
pos’al‘ioas of P/‘m\‘oh've:
on display and nearest
S PickeoL

® L\j*\kt’eﬂ. i ‘_”_W f':l W
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STRING
o Keyboard  type requirec
Sl:‘rfna
Free
, Ha nd.
4 Dracw
Tablet \ Zm
Llju.’f’e*\,
Lljl'ltpeu aG:DEtEOE-T Hik on
HE | e
5

\&e XE

cka(acfrers
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REQUEST MODE

o Like a FeorTRAN ReaD

Projr'a.m. suspends wa'c.h'nj
for inpot . Resumes when
inPo(.' delivered_

° Ei.!.‘kgr: the GKS program s
execotmj or the loaccal npot

device is ackive

» Onla one !cjica‘. \'n.put' device
| active at a time

REGUEST XxX (WS, DEV,ST, <+ )

WS = WOr‘kSlfat(‘On_
DEV Which device of class XXX

ST statvus indicator

i

"




Ity

" REQUEST LOCATOR
CALL GRALC(WS,DV, ST, NoRtMTR Xfos,YRs)

Returns a poslt’ion, (xPoS,¥YPos) in
world coordinates and a nermalization
Erans formation NORMTR vused to map
back —From_ NDC o world coof‘dl‘an‘és

| Normalization
Trans for mations

Locakion
lﬂpplncah'o J in
Program- b NDc
: Space

e ey,

Finds which v«ewport' NDC Posiéu’:m
‘lS wlﬁ’txl‘r\.
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M

SET WINDow (!, XwWMIN, XWMAX ,YWHIN, WHAX)
SET VIEWPORT(Y, XVMIN, XV MAX, YVMIN , WMAX)
SELECT NoRMALIZATION TRANSForrATION (1)

00 CoNTINUE

REQUEST LocAToR (Ws,DV,ST,NT,X, V)
NEW FRAME |
DRAW BackGRounND

- Deanw BoAT AT (X,Y)

GoTo 100
T CIQO
Ei\f’\ - EET_‘F_._L/
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SEVERAL VIEWPORTS

@ Boa‘r drawn in VtswPoRT 1

@ QUIT drawn (n VIEWFPoeT 2

100 CONTINUE
REGQUEST LOCATOR(WS,DV,STNT X1
IF(NT -EQ. 2) RETURN
DRAW RoAT AT (X, Y)
GoTo 100

T_/_ 1_75‘5‘

QUIT
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REQUEST CHOICE
caLL GRACH(WS,DV,ST, CH)

Qeé’urns H\e t'n“eﬁef- CH (‘epresen(‘;nj
the choice

CHOTCE physical device -
o Lightpen hit on a menu
o Butbon push
e Name typed at Key boacel

o lablet po sition
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100

-~ 200

300

Y00

REVERSE
FILL
| reo
_/ BLUE
AN QUIT

CONTINUE
REQUEST CHoxce (Ws,DV,ST,CH)
GoTo (1ec, 200, 3cc, o, So0) , CH

REVERSE O0B87T¢CT
GoTo So

FILL OBRJTECT
Go To So

CoLouR RED
GoTo SO

CoLovR RLUE
CO0To So

500 STof
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reversd

F{Le

BWE
amT

ERSE
{an

€0
LUE

(T

i

R AN

REVERSE]

m e
,OP

RWNT

EVERSE

X))
BLVE
T

EVENSE
(eQ
io
BLWE

2Kkl ?

QEVELE
Alel
RED

ALueE
QuT

REVENSE
FLL
R0

Beve
KXKutT

1T a&uT

REvVSasE
Flee
RLD
B VE

il

ALVinse
FLee
RLO
8cVE
QuUIT

REVENSE
FuLL
(&4
BLVE

GuNT
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CALL GR@QVL (ws,DV,ST, VAL)
Rebturns a real number in VAL

(ce

REQUEST VALUATOR

CONTINVE
REGUEST VALUATOR. (WS, DV, ST, SIZE)
DRAW RehT cF (SIZE)

@cTo (oc

® ) ]E |

< > <>
© | @

< 5 <
G, ®

L L T/ L

/
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REQUEST STRING

CALL GRAST(WS , DV,ST,NCHARS ,STR)

Reaoﬁs a sf'm‘nj ok NCHHRS cAarac(‘crs
in(‘o STR

REQUEST STRING (Ws,DV, 5T, N5 FIL)
TexT ( XF,YF, FTL)

REQUEST STRING (WS, DV, ST,NT, T7F)
TeXT (XT, YT, TYP)

EDTLTToOR =DIX To R,
FILENAME:

Input File Name

E0XITOoR EDIToR.
FILENAME :XYZ FILENAME : XYZ
TYPE ¢
Iaput File N ane: Inpuvt Type :
EDIXToR EDITo R,
FILENRME S XYZ FILENAME ; XYZ
TYPE s AR C TYPE :ABcC

Taput T9pe ! Keadw to Edil
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REAUEST STRoOK E

caLL GR&SK (WS,DV, PTSMAX, ST,NTNATS, X, ¥)

Re[‘urns 2L sectuence of NPTS PO‘S(“K.DVLS
i arraxs X and / and a norma(xza(:'lc;m
transformabion NT used bo map bacle
from NDC Fo world |

PTSMA X spechct'es Fl.e maximum number
of Pbml‘s Elat can be '(npuf:'

Al Pofnf's refurned are witlin V(ELJPOF_(_"
de(:'mecL EJ NT




=i
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STROKE INPUT

VIEWPORT O

VIiEwPoRT 1 B

VIEWFPolT 2

A H

-\

/D—\f N ]

VICWFoRT =

MU0 ®»o>D

Normalization Trans For el

O 0 WwWpMNEPE
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VIEWPoRT InNPuT PRIGRITY

Which viewport' s vused ko Eransform
LocAToR or STROKE fnpub bacl to
wor(o[ coor&[an‘es «f- \/lewPor‘f“_s oVe(‘(qu

. ViEn ForT
VIEWPORT | 3

REVERSE

FILL
P RED

Ruue
wWlPoRT 2. SCALE
Mov E

(— '__/_EB QRULT

VIEWPoRT ©

VIEWFORT ZNPUT /R10RITY wibd

éa CL f/‘ans t% /‘maf/‘o ”n

l/zewpo/‘f Ry 4{;446% VTP selecled

Foamb /‘jz/a us
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VIEWPORT INPUT PRIOR\TY

INITIAL SETTING

MaX

VIEWPS RT o ka.s‘
hxjkest VIEP

'miHaHi




SET VIEWPoRT INPUT PRIORITY

caLL G—S’VPIP(TNR, RTNR , HILO )

Defineg Vlewport t'npu[‘ Prfor:(:‘j of TNR
Fe be higher or lower (HIto) tlan tle
reference wewpor(: RTN R

Pr'(oril'J of TNR s immedcc&e(\j above
o beloww RTNR affer tlhe call

O s/ 532 53 5 & 5 5,5 ¢ _
SET VIEWPORT INPUT PRicR\TY (0, ¢, LoWEK])

[ 9 2 53 54 , 5, &5, 0
"SET VIENPORT INPUT PRIORITY (S52,HIGHER)

| 9§ 5 2 5 39 45 ¢5 0

SET VIEWART INRT PROKITY (2,6, HIEHEK)
[ 355 3 5 45 25 ¢ 5 0
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‘ REQUEST PITcCk 1

cALL &RGPK(WS,DV,ST, SEG, PlckIp) |

Reburns the name o-F' a Sejm&x(':
SE&G and a more sFec'nCz'c

CidenbiFication witlhin tle Sejmem(:' |
‘{3 PLck ID |

De_ta.\(e& OQ\SCUSS(OI'L PoS*TFC"-GCL.

onkil after seﬂments chsc_c'uLetrL:




APPLICA T/0A1

13 ¢

\\ World.

Coord mal'es

N\
R

Wol k. STATton/
[

GKS

NN

N

Normaliz ed

\ Device

Coordina (’es_

Device
Coordinales

\

WollcSTAToN

2
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“M

| ‘ LocaTo”
Logical . VALURTOR
Tnput CHOT CE
Devices STRING
PT.Cl

STL.C kK E

Pol.7LINE

POLIIMARKER. Victboual
TEXT Ou%puﬁ
FTLL. ARER Fri M| k) VES

CELL. ARRAY
GDF
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GKS QUTPUT PRIMITIVES

PoLYLINE ,/—Q\\\_—;\\

* K

PoLYMARKER. *

ﬁ.
TEXRT ckaracEErs
=T £ YE ey
r.-.LL- HQEH V:: : =t

CELL ARRAY

wE

GDP | ©
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LT ZATION TRANSFRMAT!

)
ND ¢
Vig
We, "
/\\LN: e
" 7/ i,
Normal(za.(:‘mn / %/]
T}QAZFBrAafwfil //\\7\\ : WE%?&T
€ # 7 P
’ g // ,/\J, IY e !
L7 R ) s N g‘\/\ /
7 // s y: / f \/’f‘ﬂ
/ 4 4 // 2 /! L ‘
o '

Wm

[

WoRLD
CooRDINATES

wm.

2
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ARTTRIBUTES

L Rppearan.ce o*F oukput‘ Pr‘l.m.ll'l\f’es
c.onfro”eal. loj Q_f:(‘:r'l.(nuf'es made.

up of one or more asPecl.“s

le Hﬁf:r}éu{‘es may be bundled oc
unbundled. (individval)

o Geomebeic abtbe'bubes are
worksﬁ‘ah'oh. mdepenclen(.’

® N'on-jeome(.'m'c abbribotes delimed
_' 'Bj each. worlkstakion

® BUNDLED foc J.ig(:eren(“'la/oi(l'{"j

o INDIVIDUAL ‘FO(‘ ‘{'Qtélxgd((\j rerresenéulj

Speci‘{:(;:_ 'an?ecf‘s




NN Wok LD

ARTTR (1)
POLYLINE
ATTR Q)

PolY ¢XI |
ATTR (3)
PoLY LINE




ran

LOGTCaAL INPuT DEYICES

VALUAToR. value

‘ AGE
- ' - - - --ver--
CHoIcCE= chelce [ er}

PTCK name

STROKE Sequence o [/\/‘“J‘
] Positions — l




14 S

TNPUT |
Sixn loaicQL mPul‘ Aev]ce c(asses :

LOCAToR
VALUAToR
CHOTCE
PITck
S7TRIN &
S7TMCoORE

Theee operq(: in.s modes

REGUEST
SARMPLE
EVENT
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PR

TYPICAL USER ENVIRONMENT

- - Colouc
.Re ?resl\_ Ras t'er‘

Display

Display
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WoRKSTATIoON CoNCEPT

P TL:,Q vser en,v'ironmen.k' CO"S"S,-'S

C‘? cNnNeE o meré€, GKS- 'n/qu.S;f'a'L'!bn.,s

o) H GK.S t\/cr[(S&'a.f'(’cn. c.a.nno{Z /:.a.ve more |
Elon cne. Aisp(.a.m‘ surface bul ik cCar.
have several. t.-n;{wt‘ devices

P HPP“CQG'EOVL loroarams SAould be.
able to move from one use~
enviconment to another
WITHOUT MAJOR CHANGES
To PROERAM STRUCTURE




4%

GKS WORKSTATIONS

e Rt most, one display surface

p Rn3 nvmber of mpu(‘ devices |

of e very class

o A wockstation tranS‘Formaﬁo:}

which defines the view of
NDC space visible on the

dis p (a3 surface

° Wo rlkstation spec(Ft'c pr'tm'lh'\/e

a &Eribuf‘gg
o Efficient Conbrol
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— !

WoRKSTATION TRANSFoRMATION

T~
\/ / y . ..
”

WoRIcSTATION

/A \ erkeraTion
/
/ %// P

/
V4 s h
/ 4 s\‘ \-‘

~
~
~
~
~
~
~
N
x
N
\.\

N .

/ \ / P4 (]
/ \

e < L

. 1

i ]




WORKSTATION TRANSFoRMATION

. Simlar te Normalization Transformdion
but aspect rabio preserved

o Defines area of NDC space to be
ovtput on workstation display
and. POS‘t("('On. on d(splaj surface
it 1s to appear

e S\ljfltl\.eé'lc camerq ana(oaj :

worksto&iom 15 a camera \/iet«JirLi~
the NDC space

| il

SET WoRKSTaTioN WinDow) (WkId, %rtn xrtx fa, 1)
CaLl, GoWik iy (WkED  XMAL XKoLy s o)
Defines the window ix NDC Space

SET WORKSTATION VISWPORT (WSTO, WS view poct)
(Aall. eSwWikYP ( Wite TN XV M XYY e iy

)
L

and H& uor(csf-a(’l‘or\. Vied Poc‘('




Sl B

~ PRESERVING RSPECT RATIO

Tf workstation window and x/'lewpor('
defined with dl‘f‘Feren("aspecl‘ ratios ,

the c_gm,plel‘e. windew 15 Jispla\jeéw.
as lar\c}e as pessible with boHrom.
le*?l‘ COMrNeEcs o'? l,\}(ncf,ow qnd.
viewpert together

T —— ==

W Dewnl




Wor kstak TI

Viewport |

15 2

ORKST

WolksTATioN
2-

1 s / R
I/// &Wcrﬁs}ab&
View ) / / Window 2
| qa\f ®, / =
Worlk stationf
Wl&dou { / / l' ’ ,/
/ 4 !/ / / G / ,
/
/
Norkd\lZO.\‘yo.g y Il ,/ J [ |/ Viewpert 2
Tﬂ%&"“?‘dﬁ. / / / / ﬁ
\ / / II / / | I
// 4 ,,I / ’ [ I Nornalizabion
’ 1}4'\3('0(0\4&\0-\.
/%
ww‘Doud
\ WINDow
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WoRkSTATION SELECTTIon

OPEN WoRkSTATION
CALL GoPWk (WKID,CONID,wsTY)

WorksFation witl name WKID s
oPenecL on sktream ConN ID. Thke.
workstation fjpe i1s WsTY

RCTIVATE WORIKSTATION
CALL GRCWk (wWkID)
Oul‘f:uf Frfmi['n'/es are seat fo,
and Sejmen['s sbored on all
active workskabions

DERCTIVATE WoRIKSTAT Ten
CALL &GDAWK (WkIp)

CLOSE WoRKSTARATIOoN
CALL GCLWK (wkIp)




ISt

SEGMENTATIoN

. &GRS Prov'(des a Sejmenl"af‘[on, )Cac'llib

for 3l’om.n3 aul‘Pul’ Fr’u{{cl-fves and_
thei~ atbribytes

° H”ows nam'mj oF Ftc('ure Pa.rfj

o Provides Pic(‘ure ma'n{{:u!al'co'n. vie

sedmenl' abbribules

o Prodees picl"ur‘e .é(an.S‘miSSl;)n. Be(‘wee-u
GikS and workskakions

o Allows P'cc('ure redraw;rﬁ
é Oot(J one level of Sejmen“ah;n.‘

. A set of pr'm\l'«'Ves wiblin a Sejﬁeo\t‘
can be named




1SS

SEGMENT CREATION

CREATE SEGMENT (N)
CALL GCRSG(N)

Sejmenl: N is defined as the open
Sejment . All suLseﬂuenf oufrrul‘
pr(hilh.\les are co“eC["CcL l'n.“o tL{s
seq ment unkil tle sejmenl' is closed,

The Sejmenf is sfored on all
active workstations

CLOSE SEGEMENT
CALL G&CLSG
The open sejmen(: is closeol . Premibives
- may ne |onjer be added Fo Ehis
seamenl:.
The Sejmenl‘ Cannot be reopenecL
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SEGMENTS

Onl\tj one sejmenl’ open ab a time

CREATE SEGMENT (V)
"ovTPUT PRIMTITIVES

NoT |
—» CREATE SEGMENT (2)
ALLOWED
OUTPUT PRIMITIVES

CLOSE SEG MENT

CLOSE SEGMENT




SEGMENT CoNTENTS

SET CLIPPING INDIcATOR (cLIf)
SET WINDow. (N, XWMN,XWHMX, yUHN',Mt)QH"
SET VIEW ART (N, XVMN,XVMX YYMN Y/ HX)
SELECT NORMALTZATION TLANSFoRNATION (N)
creaTe SeeMmenT (8)

PoryLzne (M, XA, YA)

CLOSE SEGMENT

PoltUNE (M, XA,YA)

!

Teansform Coodl;ml'es
Fo NDC

—

M| XAalYa | xveiw [Xvri | gvmnN [ YvMX |

Stores on each ackive workshkation
Po(bline coord\;\o.(‘ej in UAC“PPQJ. NDC
\-of)ekl\eh wltl\, CLIPPTING KRECITANGLE

C1Tes ' P ) — ‘
CLIFPINEG RECTANGLE = ¢,!, ¢,
& NeQLIF




SEGMENT OPERATIONS

RENAME SEGMENT
CalL GRENSG (OLD,NEW)
Ckanjes sejmenl: name from.

OLD ko NEW

DELETE SEG&MENT
cALL GDSG(SGNA)

The sejmenl’ SGNA s deleted. ;
Leom all workstations

DELETE SEEMENT FRoM WoRKSTATION
CALL GDSGWK(WKID, SGNA)

The seqment SGNA s deleted $rom
Worlstablon,. WKID
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SEGMENT ATTRIBUTES

SET VISIBILITY
caLL &SvIsS (seNA,VIS)

Sek sesr\enf bo VISTBLE o INVISIOLE

SET HIGHLIGHTING
cALL GSHLIT (sGéNA, HIL)
Set sejmenk te HIGHLIGHTSED o NoMAL

9T DETECTABILITY
cAaLL 6spTEc (SGNR ,DET)
Set seqmeat to DITHABLE or UNDETECTABLE

SET SEGEMENT TRANSFoRIMA TIcn
cALL ¢5S6T (SGNA, MA)

563/‘\6«‘7 coordinates are transformed

l;, Zx3 matcix MA

[ﬁ.. MAI2 MA [’;}
MA2: MA.2 MA:3 !




léo_.

EXAMPLE : RENAME SEGMENT

Boat to be drawn many Limes
aftec modification
I=| s
CREATE SEEMENT (oLD)
BoAT VERSIoN (I)
CLOSE SEGMENT

00 CONTINVE
CREATE SEGMENT (NEW)
T =T+
SET VISIBILITY (NEW,INVISI8
BoAT VERSTION(T) ‘
CLOSE SEGMENT
SET VISIGILITY (NEW, VISIBLE)
SET VISIBILITY (000, inVISIBLE)

RENAIHE SEGHENT
DELETE sEemMEenNT (oud)

RENAME SEECMENT (NEw, oLD)
GFToTo 0o

.y
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SEGMENT STRUCTUY

SEGMENT NAME
TRANS FoRMATION

“Viszerizty_ | Seanent
HIGHLIGHTING |abkabybes

DETECTARTLITY

PRICGRITTY
b S

CLIPPING |
RECTANGLE

" Peznzrive
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SEGMENT PRIORITY
SET SEGMENT PRIoRITY
cALL &SSGP(SGNA ,PRIOR)

Sebs sejmenl: Prior}l’J to a value

s rqnje EO,\]

e Decides which Sejmenf." chscoees
anothe

. Decides w/\t:cL Sejmenf‘ PTCled |
bj mpuf' ale\/lCe '”C Sec’,merm’.‘.s
averla(a )

Worlkstabions can decline Fo
mP\emenE - Prima.r‘-nlj awmed.
at raster d\splajs
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SEGMENT PRIOCRTITY

| N |[XA |18 [XB |YB

PR NEEN

/\ 2 |2 |s|2s|«

/\ 3|13 |5 |4]| 2

- |3 (1 | /|2
S| 21

CREATE SEGMENT(Y)

SET FILL AREA INDEX (%)

FILL AREA ( 5,XA,YA) RsdD SotiD
CLOSE SEGMENT

CREATE SEGMENT (2)
SET FILL AREA TNDEX (S)+BLUE SotIp
FILL AREA (4, XB,YB)
CLOSE SEGMENT

SET SEGMENT faotity (1, 0-5)
SET SSEMENT fRicRiTy (2,0-25)

i

SET SEGHENT MRiokiTY (2,0-75)
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Xo,Yo

DX,DY
Pt T
FR, FY
SW

MouT

ORDER TS SCALE 5ROTATE s SHIFT

TRANSFoRMATION MATRIX

Two uf‘il(l'j functions help in tle
de finitkion of seamenl‘ Fransformations

EVALUARTE TRANSFORMATION MATRIX
cALL GEVTM(Xo,Yo, DX DY, PHI,FX,FY,

SW,MouT)

fixed Point’ ] orial.n For

Scah'nj and cokation

shift veckor

r‘okaHOn an (e ib\ (‘ailqv\s
(pos‘ll‘l'\re for anti -c(oc‘:uije)

scale 'Fa.c“ors

switch debermines whetler shift
vector, fixed Fo‘ml' m WCocNDC

r'e.suwinj ('(a.n.s (o{‘mal‘fon ml’n‘x




LS

SCALE — ROTATE - SHIFT

ORIGINALL
PICTURE
‘le‘eds /———v.\——z/
qub
scale Fl:b

o (Ta Ee I

N
R

shiSt
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ACCUMULATE TR ANSFoRMATION MATRIX
CALL ¢RCTM(MIN ,Xo,Y o, DX, DY, PHI, FX,FY,
SW, MouT)

Similar bo evalvabion of Hransformatid
ma.('n'x

The original Fransformation makeix
MIN s a.ujmenéed by Elke scq(e,
Tof

robate and shift ined éj
the parameters bo produce MoUT




na

*—:
SEGMENT _TRANS FoRMATIoN AND CLIPPING

& Normaltzabfcm T?‘a.nsvcorma.l:(om
@ Pr'im'l('l\/es s(‘oreal i«L Seamen,{:' .

NDC Coordinates wibl. C—“FP':’L:]
rad"a.njle |

o Sejment T;‘arLS‘Fo fﬂﬂ.qf‘z.on.

- Cll‘l‘.‘)P(‘nj
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/

SET WINDow (1, ©,30,0,30)
SET VIEWPoRT (1, ©,0's ,0,0'S)
SELECT NorMALIZAT(oN TRANSFORMATION (1)
SET CLIPPING INDIcATOR (CL)
CREATE SEGMENTH)

RoAT

CLOSE SEGMENT

EVALUATE TRANSFoRMATION MATRiIx (

0,0,0:25,0:25, 0,1, 1, NOC, MAT)

SET SEGMENT TRANSFoRMATION (it, MAT)

Sl 5

- e > a® am

|
' &
- NN

Be?ore
Transformation

<’ﬂ A “':‘—x




SET WINDow (1,0,30,0,30)
SET VIEWPRT ( 1,0,0:S,0,0:S)
SET WiINDow (2,0,70, 0, 70)
SET VisWblorT (2, 0,05 ,0.5,1)

SET CLIPPING INDIcAToR (ci)

CRERTE SEGMeNT (V)

SELECT NORMALIZATION TRANSFORNATioN (t)

BoAT

SELECT NoRMALIZATION TeRNsFoRMH‘noN )

HousSE

CLOSE SEGMENT

EVRLUARTE TRANSFoRMATIoN MARIX
(0,0,025,0, 0,1,1,NDC,MAT)

SET SEGMENT TRANSFORMATION (")“‘HT)

=
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BeFoRC TRANSFoRMATIoN

Gl = MOCL\-P//\\CL =CcLP

~N

N

7 _
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WORKSTATION INDEPENDENT SELMENT SLRAGE
W ISS

GKS defines a virtval wortkstation
wi A s own sejaenf f/oraje
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2
SS
o)
= CT
= aT
- =
RS oy
= G
WK .
- ENT
- WITH W
R ol
X KSTA
TloN

Be -
‘ F w {UCS
oRE :1055

AF ‘
TE
s (b wvss
lF V'(S' y A‘S l & ‘
“’le quec( SGd
l )N
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COPRPRY SEGMENT To

WoRK STATIeN

CALL GCSG WK (WKID, SGNA)

Wz

BEFORE

N
O
\Va)
W

AFTER

a)
(y)
&=




w
PoLYLINE (N, XA ¥A)

1 7Y%

We

[NorRMALIZATION _
TRANS FoR MATIoN

|c= cLie RECTANGLE|

V

NDC

CLIP WITH C

NDC

WORKSTRTION

\
WoRIKSTATIoN
DISPLAY

/ DC

e L
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ckE&; SEXMENT

c
SET VISISILTY (u,:r.NVlStGLC)
PoLYLINE (N, X R,YR)

+ | we

NORMARLI ZA TIoN
TRANS FoRnaTion

[c=CLif RECTANGLE |

K ra TN

SEG =11 SEG =1\ SEG =1t
C, N)Xﬂ," C)A/,XQIIQ C)A//Xﬂ;‘/ﬁ NDC
wotzams-mmu o) WISs




SET VIsxz8TLITY (I, Visi8Le)

176

WoRicstaTion

SEGMENT Il

ATTRIBUTES

C > N, XAa,YA

C , PRN\TIVE

C’ 5 PRIV TIVE

I

CLTITEC WITH
RECTANG LS

NDC

STORED

M?RKSTRTwM

cLilfen
nMDC
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SEGMENT TRANSFORMATION

WoRKKS TATION
SEG MENT

SToRARGE

NDc

SEGMENT
TRANSFORMATION

CLIPPED
NDC

| NOSKSTﬁTtoN |
DcC

diseLAY
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M

[RPPLICATION |
PROGRA M

WcC

NORMALIZATION|
TR ANSFORMATIoN

[c=cuP ?ZEC.TAN&TEI

| macTIiVE /l NDC
wWorkSTATIONS Asso ciaTe |
/H

SEGMENT] secnem-
STORAGE STORAGSE WISS
TASNT { }
?ft\c'd?:o’l‘u?;u ITMMS\‘oMﬂfm Lfr:'a- MENT
\]/ \‘/ N3 FakMATION !
cLL @ l [ecze I/L co Py

-

CLIPPED
NDC

|WoR K STARTION |
T 0 {

DISPLAY
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M

TNSERT SEGMENT
caLl GINSG (sEa,MAT)
Coples Ehe Prim'th'ves Ln sejmenf
sec to all the ack/ve uorksl-al‘mng_

4 RPP’J sejmen/: P(‘QHS'FO('P'LG.&'!.OVL.

) H\en_ aPP(j t'nserl: }‘anSFOf'maé‘l‘On_
specified by MAT

%) I{z Sejmenl.’ OFe"') Pr.m{:l‘l")es !
become Part of +hal
Sejment

[ Tl\e. Cl"FFl.M‘ rec("ar\:]lﬁ .S("orfefft
wi bl Ele pFi‘m](-u'/es i SEG
:ls ljnoreot. The currenl one
1s vsed.




g0

NDC

Y

lc=cuip RECTANGY

N
r g

e

RCTIV Z

ASSOCIATE

kN

'

WoRIKSTATION

v

SEENENT
STo AGE

WISS

SEGMENT ] SCGAECNT
TRANSFeANATled

TRAMSFNATI2Y

\

f

| coz e |

)

/ COP\{ /

lem
ceie

’,
L

oviZ ,

INSERT

TRAN

gnAt
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———

-__

OPEN WORKSTATION (ss,5,1)
OPEN WORKSTARTION (DISPLAY , 6, W)

SET WiNDow (1, o, 70,0, 70)
SET VlEWT’otZT(I ©,0:5,0'5, 1)
SET WiNDow (2,0, 30 o, 30)
SET VisWforT ( 2, o)o-S') c,0:5)

ACTIVATE WoRKSTRTION (S53)
CRESATE SseMeNT (HS)

SELECT NORMALIZATIoN TRANSFRNATION ( Y
HoUusE

CLOSE SECEMENT

CREATE SEGMENT (@n‘)

SELECT NoRMALIZATION TANSFoR HAToN (2)
BORT

CLOSE SEEGMENT




1% 2

WISS conkainsg seamer\t‘s
RS and BT

RSSOCIATE SEGMENT WITH
WORKSTATToN ( DISPLAY , HS)

Seﬁmenb 4SS will be storec. on. |
worlkskation as ¢ DISPLAY had beew

ackwe when sejment' c‘.e*ﬂn.ed.
aNokte DISPLAY need. not be acF\\re

COPY SEGMENT To WorRkSTATION
( DxsPLAYy , BT)

Pickure en workstabion d.;spfnj would.
be Ehe came as it it had been. achive

when, BTdefined BUT Sejment\
not stered. on worksl:aHorL DISPLAY
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A CTIV}\ TE WoRkSTATIoN (Dis f’l_F\‘\;jm“r

EVALUATE TRANS FORMATION MATRIX
(0,0,0,0,0,1,!,WC,IDEN)

CREATE SEGMENT (NEW)

INSERT SEGMENT (HS ,ITDEN)
INSERT SEGMENT (8T ,IDEN)
CLOSE SEGMENT

Seament‘ NE w conPaimerj botl
HouseE and RBoAT will be

c’.éig.'.n.eci. o . n.c(‘}ve WOrka‘a.HenS




g4

CLITPPING

SET CLIPPING INDIcATOR (cLif)
EVALUATE TRANSFoRMATIoN MATRIX

(0,0,0,0.25,0, 1, I

ACTIVATE WoRKSTATIoN (ss)

CREATE SEGMENT (HS)

SET SECMENT TRANSFORMATION (HS,MAT)
SELECT NoRMALIZATionN TRANSFLAATION (1)

HoUS =
CLOSE SEGMENTY

EVALUATE TRANSPORMATION MATRIX

(o,o)0~2$}0/ -
CREATE SEGMENT (BT)

SET SEGMENT TKANSFoRMATIoN ( BT,MAT2)
SELECT NoKMALIZATION TRANSFORMATION (2)

Bor T
CLo <1 SEECMENT

ﬁ

,NDC, MAT)

/, 4DC, MAT2)

-—--!
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SEGMENT HS N
Se.ﬁ ment Transfocrmabion ‘} G-2.5 HAT
Cl ‘trJPl.nj Reclranjle X = 0 D6 S
HousE Y= o5 |
SEGCMENT BT
Se_'j ment Transformabeor. =2 ©-25 maT
C“P Pl.ﬂﬂ Qec.'?a_nﬂ‘.e x = © = 9:5
BoAT y = o o5

RCTINATE WoRkSTaTioN (DisfPLAyY)
ASSOCIATE SEGMENT WITH WokiS(ATio (distent, g
ASSOCIATE SECMSNT WITH WoRKSTATIoN (viskaY, BT)
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: e
RCTWATE WoRKSTATION (DISPLAY)

SET VIEWPorT (3) o, 0‘75‘, 0, 0'75)

SET CLIPAING INDICATOR (cL)

EVALUATE TRANSFORMATION MATRIA

(0,0,0,-0-125, 0,1, /,#DC,MAT3)

CREATE sec MENT (NEW)

SELECT NoRMALIZATIoN TRANSFRMATION (3)
INSERT SEGMENT (HS, MAT3)
TINSERT SEGMENT (BT, MAT3)
CLOSE SEGMENT

SECMENT NEW
Ceﬂme,nf: Trans 'Forma.(‘mn, = IJenh Ej

Clipping leckangle = (0,1, 0, ) G-l
) 3 6=
(e,5-15, 0,0-75.)\ o

Hovse To25 v ouzs
RoaT ->0.25 Yo 25
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CcL =
NocuLi( P

CL &
CLIP

A
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DEFERRING PICTURE CHANGES
T¢t may be imefficient Fo updaf‘e

workskation mmedm?ela Hhere is a_
Pic!’ure c_ko.nje_ |

SET DEFERRAL STATE ( WwsT D,
DEFERRAL MoDE , TMPLICIT REGENERATION foDE)
CALL GSBS (WKID, DEFMeD, REGMOD)

DEFERRAL MoDE
Rilows workstation to delay cubput

ASAP As Soon as {»sstble
BNI’.G" Eepo(e NQXt' _I_nl'e('qc"(bn é(oLQ”J
BNIL  [efore Next _I_n}'erdcl"nbm‘_c_;calb
RSTT At Some 1T I me

IMPLICIT KEGENERATION
Certain function cause pictvre tobe rejenefal't’cl.

SvPPRESSED u'mP(iciﬁ' rejene(‘q(’«'en suppress ed
;AL,LOW ED (mp((c'((f (ejene(a(‘fon. al(owecL'J




1 &9

N“

DEFERRAL MOoDE EXAMPLES

o Cff-line pletlter~ cut.Pufr
spooled Fto ma.jnet‘fc tape RSTI

) S(“orcLﬂe Tube connected to

hest viee nebwork BNIL
® ( 6'.('&.6-0(* Usin.rg ('(«)o s‘i‘orqi}e

tobhes and lfl{?‘l} thin ‘fr"o . _

hobl. sets o Fhomb wheels BNI G
o H 'fj h (j 'm(‘e rac(.“('\/e \/ed‘o ~

cefresh A(SPIQS ASAT




w

TMPLICIT REGENERATION
Fo"ou'mj funcltions may c'm.p‘j an
implic;t reaeo\embion.'

@ SET PoLYLINE RECRESENTITION
ake ’

o SCET (PATTERN REFRESENTATION
@ SET ColoUR REPRESENTATION

® CL.qn.C)e WoRICSTNTION w*.".(f.c‘»u\ o Vteuloort.'

) C[w\.n.ﬂe seﬂmenff ab&rikui‘e
- S‘e.{;m.ent delefion

o‘ Ou(:fwt‘ of Frlmf("l{/es udL\en. Seﬁmer\i‘
Pr'«or(('J 1S 4mpor(,‘cmt

WorksEa}.‘ion. spec'tpl'eS N‘u'ck .!(' Can,
do lmmedt'al'e(:
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UPDATE WoRKksSTATION

caLl, Gouowk (wWs, RF)

Forces the o((splaj Fo be current
RIl deferced actions are per?ormed_,

T{ RF=PeERFORM , an imph'd(’
r'eﬁey\eral‘[on_ 13 dm}rg ‘IF i(" iS needeoL

If RF=PoSTPONE, no implicit
rejenera("ion. done

UPDRTE WORKSTATION ( WS, PERFoRM)
“similar effect bo -

SET DEFERRAL sTATe ( ASAP, ALLOWED)

without ‘cL\ans'mj deferral state




CLEAR WORKSTA TionN
CaLlL GCLRWK (WKID, COFL)

CCrFL (conf‘ro l Haj) = CoNDITIONALLY
ALW NAYS

Deletes current picfure ready for o
new magqge to be output

o All deferced actions executed.
o IF ahsplaj surface s already cleac, '-

will on(j force anotler clear (f
CoFL = ALWAYS (allows blank ?fames)

o Updates workstation window /viewport

@ De(e(’es a(( sejmenfs on wo/‘/<5fci(,£1.on_

> DlSP(Qj Suf{:aCé IG noﬁec{ a.s !E(‘IPTV/




(13

ReEDRAW ALL SEGMENTS on WorlestaTiod

REDNAW ALL SEEMENTS ON WoRKSTATION
CALL GRSGWKk (WikzTo)

Al deferredd acltions Hr dortstalion
WKID are execvled ,

74 e a/es"/o/aj sorface is cleared ,

Al visible ngen/.: storeol on He
worlstelion are rea/rjf/djec[
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GKS _ENVIRONMENT
OPEN G&GKS |
caLl. Ggeeks (EF, BuFR)

Opens GKS, EF is the name of file
used [aj GKkS Fo return eccor anorma(‘l'OrL

Tnitialises many GKS variables o
default valves .~ For example :

max number simulfaneovs open workstations
defavlt linestyles “
default index setkings

"BuFA is amount of memory unibs - imdemen&(&
depev\da\t‘ (-—l uses m\p(emen(‘aHOm degaul&)

CLOSE GKS
calL &CLKS

Flushes buffers) closes error Fi(e etc




GKS STATE LIST

Centains state variables and. defaolF
mScrmabion of gle Lal sijn'! f,cance
Seme of the enbries

Seb of cpen workskakions

Selb of achive wo fksfn,('.von.s

coicent neormalizakion transto rma Flon
viewport npuk pr"\oczl('.‘t, hsE

w'mdows and V|C—_‘LJPcr-lf‘5

C.ur(‘er\(.‘ Pru"\‘!("!\.fe inc{.ex Vq,‘ues
cverent aspecks

R ol n.E Pa‘ffterm size and. reg' pc;cf\(.*
corrent piek denkifier

name of cpen. S€gment

seb of seqment names  use
cvent queve

L
b P Sl L
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——— e
GKS OPERATING STATES

To ad erfor kaddl(nc\ , &KS
clegirles a set of” ope‘ra(.‘z'n.‘c\ sf.”a('es,

Sf)ec‘lgtc"_ CKS functions allcwed in
cacl state

GKS oPgn

WoRKSTATION OPEN

WoRKSTATION ACTIVE
- SEGCMENT OFEN

Strick orderina to states
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T —
WO RK STATION DESCRIPTION TABLE

Defines the types of wockstation
avalable at the installation.. ConmIns :

& Workstation Ca‘Tejorﬂ (ouTPuT,oUTIN:*)

1 o Dev\ce coof‘c{ c‘r\qfes
o Du'splaj surface s\ze
] Ra.st‘er or \/eceor‘

o Djnan{tc. modification status for
represenl‘q(‘ions of Pr'cm'tl'{ves

o Default degerrat/‘ﬁtph'c'«é rejenerafiom mode

o Luhekjres efc aval (aSle <$ame §o‘r o(’l\erprl'miﬁ/e;
2 Supporﬁ' for sejmenf Pr'tor}f'j ‘

3 Djﬂa.flilc mod Fication status (or sejmené_s

o Defavlts £or logica L nput devices




6 © ¢ 06 6 0 © ¢ 0 0 O o o o

19 %

M'
WoRKSTATIoN STATE LIST
Containg formakion spec'ngtc', te e
Parf“icular oFen. L\JOF!CS'(“Q.PI.OA.. De{‘au”tg
Faken $rom worckstabion c(escr".P{”zém kalle

wcr(csl’qh.an. ;clen.{’i'f:lér’

Conneckion denk e

worlstablon (‘_tjpe

t,f(:'rkS('_‘QEEOT\_ S{“q‘.‘é. (RCT'.\"E cr r\.c(':)

seb f stored seqmenks

J’.é:?erra( mo&e /Empll'c‘t[t reqe rxert;,%"mm g
J.isplaj SUrFace em.pl?:s

new Crame ackion necessary akb upd.q‘-Lag

primibive bundle Fables

c.urren,{‘:,&.re,clueﬂ'ecﬂ_ worksﬁx“mrx_ udmd'.ocd
‘e Vlé'wport

loathl mfyuf Ae\/l'C_e ;'\FOFMC{.(_"!'O"L.

cebe
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INQUIRY FUNCTIONS

Rllow apphca('ion_ pr'ojrammer l‘o.
access nformation in the Skate Lists

o Aids ecrer d1ag nos ke
@ L’l(—)ra{j K.?chL!;les

o lune a()pl{ca(’lém

TS P l‘CCL(_ ‘For m. .

INGUTIRE - - (IND " ﬁ\‘F'o)

o IND = O 3 in@o [T \/al\o(,
e IND 7&0 5 Q_on"‘a_.[ns €rfor numéer\

Not possible to ael' a &KS ecror
‘when callfaa INQUIRE




1o 6

INQUIRE DEFAULY DEFERRAL STATE
VA\WES <WST, IND, DFMoDE, Tr1PMODE)

IND =0 then
bDFMoD =

- IMPMHODE sebt to SUPPRESSED o
ALLOWED

set & ASAP ,BNIG et.

IND= & GKS nof in proper s(‘a(‘e
( €KS not oPEN)

= A2 Spec't{:te.oL WOP((S(‘CL(.-I‘OVL éjpe
WST s iavalid

=23 SPec'\'F\éoL worksf‘qétbn_ E‘J pPe
WST does not exist

S?ec'l(:lédk wOrkquhb»\, \_‘npe_
WST s no € OVTPUT o
QUTIN workstabtion

= 19




ERROR HANDLING

ﬂ“ ercef(s f‘eporf"ec{. sz enFrzj ‘;n..

CrCor '? {

()Y Eccor Number

() GKS Funeltion Eeinj executed

!

<K S FUNCTIoN = =

FCTIO

<

ERROR HANDLIN &
(NM8R , FCTID, EFILE)

.
GKS
o.(:(:em_\o (1'5

Fo

conkinue

™

_élseeoa LOGG NG
"(NMBR, FCTID | EFILE

J
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-8

20 &/

So9DS ¢

6o &9

(00 (0 &

/20 = 126

GKS ERRoRS

Incorcect Sta /‘_es

Workstalion. dbes nol exist not
OpPEA /46//:}6 J U/a/y /j/ﬂc etc

///oa e /cs/c; /Ad/xén Avmber Y
/'ecfda le detinition mvelid,
4/0//{: ¢//én & ra 444/ /10/ rn
NDC unel sgvace elec

Dobpob altresoles yiong — |
/4/()( / é re, € /e

Nunder of "o 1nls wrong im

o w‘/c/z‘ Yol Auve p savalid COF
cte

fej/‘ enf creors
gle
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USER SuPPLIED ERROR HANDLING

l

LHANDLIN &G
GKS FuNCTiON > ERRoR  HANDLI
| FeTTID Y (NMGR', FCTI_D) EFI..LE1

l < ™

| s .{c—:arwr& LoGCING

N e (NMBR, FCTID, EFICE

o User supph‘eci_ EQReR HANDLI NG
f‘ou(,'ine caorn Prov'acl.e a.c:.hons

Falored to the a.pln.{t'Ca‘i'ion_.

o KRecommended that ¥ shill pa((
ERRoR LOGGING
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oPEN Gks (EFILE , —1)
OPEN WoRKSTATION (1, 6 2)
ACTIVATE WoRKSTATION (1)
CLOSE SEGMENT

“ Erfor 3en€rak‘e&_ - SEGMENT not
open - Ercor Number U

UseR SuPPLIED ERRoR HANDLING

SuBROUTINE ERRoR HANDLING
(NM8BR , FCTID, EFJ:;E)

TF ( NMBR -NE- &) GoTo |00

Use INQUIRY funclrons o see
wlicl, blockstalrons were aclive
perhaps ‘

/00 ERRoR LoG&ING (NM8R, FeTIp EFILE

RETORN
END

b aum
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EMERGENCY CLOSE GKS
(ALL &GECLKS

Implemenf”a[“('on. alé’peno(enf‘
Ma\'j Be ch/ed LJ aFP(tcahén. or &KS

® 77'(‘65 (’o c(ose wor/<s(’q[‘;on5
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GENERALIZED DRAWING PRIMITIVE
¢DFP
caLL &DP (N,PX,PY, PRIMID, TL,TA)

PRIMID , ¢the &DP ,‘o/e,,;,',f,éf.)-
de-pmes whicl, é‘:“’.)e of GDP bt draw

N,PX, PY define a set of loomt[.s
vsed éj EDP . These are defired -
n world coord inates and wi//
jef trans formed !/'USLL [rke any older
“/ooinl' '

TA /s a Adota record zp(0) > Iﬂ_/ )
pro viding additional ron - geomebric
/‘/Z;ofﬂc Q /{on__




e ————————— A
GENERALIZED DRAWING PRIMITIVE

- ¢DPs must be clfﬂaed c:orrec(‘(h

207

Hn‘j prfm'lf‘n'/e atl?rt_éuf'es Can.
be bound to the GDP

GDPs are Suéject’ :f'o rejt'S{'{a['zb’n

H”CM«)S access l"o /\am[:.)ar@

Feq l‘ures cirecle
Lt c

6”12756

Bezicr corve
(r'eome('(\qx skould Ee‘ maiatained
Cfrc(es become el(c}oses Unc(er
cln;'?ere_n(‘iaL _sca(ing




w0 &

MESSAGE
cALL &MSG ( WKID, MESS)

(haracter s/r/f:zj senxl foo Qperator

/4//0 //é'e//a;u /O/o‘f/dm, &/45‘ 720 C‘aaz//a/

Ok lou // jef,s J/S/:zyea/ ﬁﬂ.;fcz/é(fo;a_ |

cau/a USE f/efem.‘ v/ce ) |
CHANEE PAafse oN PLoTTE R
MouUNT CINE CAMERR

T ouTPLT oN NEW MACNETIC
TAPE ( to MSTAFILE workstation)

PLué TN TABLET




ioﬁ

ESCArPE

cALL GESc (FCTID, LIDR, IPR MLODR,
LoDR , ODR):

FCTID s function identification
LIDR lenjH-\. of m,ouf‘ data record IDR|
MLODR  max lenjl'L. of ou[‘Pu(‘J&(‘«. record]
LoD R leuﬁeL o? oo(‘pul’ data record opR
Yoo CcAN Do ANY THING AS LoNE& AS:
a) GKS de.S(ijL c;c)ncepﬁ not yiclated.
L) «k§ stabe lisks nof alfered

<) No geemetbric oubpul

i) Side e%ed‘s well docomentled
o Mulbiple dupla boffers
P 5
., Raster or
o« Pl —~ VoicE z/o./
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GIKS LOGICAL INPuT DEVICES

GKS defines six classes :

LOGICAL
INPUT
DEVICE
LOCATOR o
VRLUATOR P
CHGICE °
Prck *
STRING °

STROKE °

PRoOVIDES

posi Eior in world. coord inates
and_normalizakbion_

Fransformabion number
(/8 reo.l nUfVLbe('

a non-neja‘Hve fnf’eqer-
representing a selection -
from a sebt of cholees

a segmeal name ancl
pick ident 1 fie~

a character s(.‘r{n.j

sequence of Pos&l:tons 1
world coordinateg and.
normalization Eransfermation.
number

'Devfce can a‘So return s(-a{-u.s

informakion
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f

PICK ITIDENTIFIER

PY F’I.CK loglca,L mpul:' o(,e_v{cg used.
Fe ideﬂ('l.‘c’.\j Pa.ft' O‘F‘_ P.lc.‘."c(‘a a{’
lﬂ.kei"és(T

o lajor idenbirreation: via
SEGMENT NAME

B Prck IDENTIFIER provides
a seConOL (e\/e( O‘Y‘ na.mfn.j
of \or}mi("l'\/es wibhin a sejment

REQUEST PICK
cALL 4R PK( WS, DV, ST, SE&, PTCKID)
/eeé‘drns e name of: Q fejmerzf SEG

arLoL a Mmoreé J%?ec.'uc(é_ /a/erz//l[rcq/‘(c;n_
Ucléll;\. SeJmeaf‘ 5.] PICRID




2.1 2=

SET PICIK IDENTIFIER

CALL GSPIK IDA(N)

Su‘o sec‘uent ou(‘:put' Pf:lm.l[‘('.\/é.s
WeEhin 5ejments will have e

P('cfe; t'a(.enk"lpt'er- \/a(ue og’ f\/
associated. wibh Ehent unkil

another~ call oF SET PIcl

. IDENTIFIER

Pr{ml("\/es ov (‘5(.0(e se.c] rh_en_‘."g \
do not Have an assScciq (‘ecL.

pick identifier
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PolLINE (NA, XA, 7A)

SET PIck IDENTLFIER (3)
Por LInE (NB,XB,Y8)
CREATE SEGMENT (1)
Porirznge (NC,XC, Yc)
PorttInE (ND, XD,YD)

SET Prck IDENTIFIER (4)

Por{ LINE (NE,XE,YE)
PoLYLINE (NF,XF, YF)
CLCSE SEGMENT
PoLYLINE (NG ,%XG,Y¢E)
CREARTE SEGMENT (1)
PoLyLINE (NH, XW ,YH)
SET PICk IDENTIFIER (3)
Polfzne (NI, XT,¥I)
SET Prck IDENTLIFIER (&)
PoLyInNE (NT, XT, YT)
CLOSE SEGMENT

T SEGMENT PICK

NAME |IDENTIFIER
|O 3
lO 3
lO Y-
lo =+
| -
| 3
W -~
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lee

CREATE SeamenT (O
TRER,

CLOSE SEGMENT
CREATE SEGMENT (2)
RoaT

CLOSE SEGMENT

CREATE SEGMENT (3)
POND
CLOSE SEGMENT

CoNTINUVE

REQUEST PIck (WS,DVi,STi, 5¢£&, PxcKIp)
REQUEST LOCATeR (WS,DV2,5T2, NT, X, Y)
EVALUATE TRANSFoRMATion raTex(0,0,%Y, 0,41 NDC,tAT)
SET SLEMENT TRANSFoRHATion (SEG,MAT)

GeTo leoo
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CREATE sEamMenT (1)
Do tco T=1,TMAX
SET PIck INexTIFIER (T)
PRAW connNEcTIoN (T)
(e CONTINUE

CLESE SEGMENT
RERUEST Pxck (WS,DV,ST, SEG, PTCID)

relurns SEG =
PIckI®OD =
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= = S—

Defa.u/é' l'S'

Seﬂ menkt atteibu te

| SET DETE

calLL &SdDTec ($EG,DET)

UONDETECTARBLE
ONDETECTABLE

— Seamemb |

Sea men
e

s _,_/‘ .

SEGMENT DETECTABILITY

CTARILITY

Sets Jet‘ec;‘aéi//é of sejmené' SEE fo
DET) ecller DETECTARBLE or

£ |
(R Sesment 3

SET DETECTABILITY (1, DETECTABLE)
SET DETECTABILITY (2, DETECTABLE)
SET DETECTABILITY (3,UNDETECTABLE)

REQVEST fxek (ws,PV,3T, SE&, FXCXIp
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INPUT MoDES

Each Logical Inpot Device can be
operated in three modes :

REQUEST

SAMPLE

EVENT

reads o logica.l. inpub
value from spec't-gt'ed_ '
LoS\caL Inpul“‘ Device.
GKS wo.'d's un“‘.inpuf' 1S
entered. by operator or
break occurs

GKS witheot watbing for oPeraf‘o'i'
returns curcent (0311:o.l. inpul
VQ(UC of‘ SPCCIFteoL L-.T.D

GKS mawbains an wnput queve
of l’empora”j ordered event
reForEs whicl, 3'\\/6 name .oF
device and (oj:cql mru(" valve
Event reports are qenerated
asjncl\ronous(j l”j opera f‘or-
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I ——

GKS LoGIcAlL. INPUT DEVICE WMoDEL.

T e
T | e

1T :
: ' . TRIGGER

IniTial
VAWVE

ECHoO
AREA

MEASURE

MEASURE valve defermined. 63 one or
Mmore pkjsical inpul‘ devices .
Can be ELOUJRP of as a process

TREIGGER, mdependen(‘ process tlLat

sends a message o one or
more Logical Tnput Devices




LOGTITCAL. INPyUT DEVICE MoDEL.

MEASURE : \/q{ué ale"er)n}neo(‘bj one or more
- devices .

TRIGEGER : male!enclent process send(nj
messaqes to one or more
loﬁ‘tca inrul:' devices

Physical Implementation Logical
~J : .
Device Level Level
[ L.
Tnﬂﬁer e
14N Device |
steall e
Dee{;e lrcsaer B
y ’ Loginn\
Bty [Heagore R
Measvre 2] Loqtcal
device 3 |
Measvre C

0]

U N SO M O (1
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GKS LoGICAL INPuT DEVICE MoDEL

PrRoMeT/ECHO TYPE
DCFincs 'Form. of Promp.ét'nj a.n.aL
e.c.‘\.o'u\.j L‘o Ee used

INITIAL VALVE
Supf)(l.ed. bs Projra.m.m.er'

ECHO ARER

Indicates where eckoinj shoulel
take place

DaTa RECORD

ﬂd&i“’tbnat t'n€orma.(‘|én. (‘e(e\/an(' f'o a
Spec(‘clc". device
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GKS LOGIcAlL INPUT DEVICE MoDEL.
FLow oF InNPuT DATA

—_— CoNTRoL

REQUEST MoDE

N

Cmeasor‘e —) < C\:rnjgea
Single valve returned. to application. wlen Erigjc:-§!°f‘c5

- SAMPLE MacbDe

Y P
Cm'e.o.sure. ersgea

Tnjjer nek used . Valve re‘(”u mec( Cor each SAMPLE

EVENT MoDE Il—emsz removed.

; fromd qu&‘ue 5J
‘ AWALT EVENT

> AUEUVE

Cmeqsure _) Q: r.ajer)

| Value and. device identificafion to Sinqle quers he. ('f.!j,‘lf-lﬁ(eh
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F

MoDE SETTING

Ea.ck ole\/ice can be n _on'J oné og'
the modes REQUEST, SAMPLE aud EVENT

SET LocATeR MoDE (Ws,dV, ModE, Ec)

MoD E
e O

REQUEST ; SAMPLE cr EVENT
ECHO er NoEC!HO

DEFAULT M™MODE IS REQUEST

DEFAV LT EC IS ECHO
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Mﬁ
SET LocAToR MoDE

caLL. &stLcm (wWS,DV, MoDE,EC)

SET VALURToR MoDE
cALL GsVLM (WS, DV, MoDE, Ec)

SET CHOICE MODE
catL aschnm (Ws,DV, MoDE, Ec)

SET PIcKkK MobiE
caLL GsSPKM ( WS ,DV, MoDd& ,Ec)

SET STRING MoDG
caLL GSSTM (WS, DV, MeDE ,Ec)

SET STROKE MODE
cact 6sskm (WS, DV, MoDE, Ec)
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REQUEST LOCATOR (WS,DV,5T, N,X,Y)
REDRAW BOoAT RT ( %X,Y)

[l

MEASURE process started
EcHoING started

TRIGGER process stacted < l7
GKS 1s sf”oppeal

Y

B Ope rater
ove s
s cross P
s : N
v Haurs__> 31
Presses bubtlkon.
e
L (7 |
_/
<____5
| 4 S
REAQUEST LocATaoR BoAT
complete redrawn
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e
STATUS

STATUS Parqmel‘er‘ s returned. to
indicate success o failure

O K succes s
NONE failure

NONE indicates 'mput' dabta. invalid
Operafor has indicabed a break
( irvalid locabor posif:fon 3 squ(‘qb; l’rgger)

100 CONTINUE
REQUEST LoCAToR (Ws,dV,ST,N,x ¥)
TE (ST .Ea. NoNE) GoTo Zoo
REDRAW BoAT AT (%,Y)
GoTo lOO

200 CONTINUE
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PIck STARTUS

PIck device "La.s an addiFional
status that can be reburned

oK sUccess

NONE failure

NofPTck valid prece ( PIck
device not Foinf‘lhj
at seﬁmenb)
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CHOICE STATUS

CHOTICE device has an addifionel
shabus that can Le returned.

ok suecess
NONE Carlure

NOCHOICE no cheice hag been
mad.c ‘




SRARMPLE ™MoDE

SET LocAToR MoDE (uws,Dv,SanfLE &

o Mode of spec}Ft'ed. device set
ko Sa.mple

o Stops current nteraction
with device if one Is
underuaj

o Starts the measure process
ec‘lo'lnj 3F ;(' 1S sef: orn.

 SAMPLE LocAToR (ws,DV, M,X,Y)

) Rel'urns loaicql mpu(’ \/a(ue
feom. MERASURE process .
without waihhj €or
TRIGGER to £fire

- 0
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SET LoCAToR MoDE (WS, DV, SAMPLE ,ECHe
100 CoNTINUE

SAMPLE LocAToR (WS,DV, N, X, Y¥)
REDRAW BoAT AT (X,Y)

GoTo loo

tow Do WE SToP [

SET WINDoW (1, XWMIN, XWMAX, YwMIN, Y MAX) |
SET VIEWART (1, XYMIN XVMAX, YVMIN, fvMAx)

SET VIEWPRT INPT FRIORITY (1,0, HIEHER)
SELECT NoRMALIZATIoN TKANSFoRMATION (1) ~
SET LocAToR MoDE (WS,DV, SAMPLE,ECHO)
(00 CoNTINVE
" SAMPLE LOCATOR(WS,DV, N, X,Y)
I\:‘(N cEQ. ©) GoTo Z2oo

REDRAW BoAT AT (%,Y)
GOTo 100

200 CONTINUE

M
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MULTIPLE SAMPLE DEVICES

SET VALUATOR MoDE (WS, DV, SAMPLE ,NoECHo
SET YALUATOR MoDE(WS,DVz, SAMPLE, NoEcHo

|00 CONTINVE
SAMPLE VAWATOR (WS ,DV1, S1ZE)
SAMPLE VALVATOR (WS, DVz, RoT)

EVALUATE TRANSFORMATION MATRIX
(FX,FY, 0,0,RoT,SIZE,SIZE WC,MAT)

SET SEGUSNT TeANSFRMATION (BAT, MAT)
GoTo loo
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EVENT MoDE
SET LocAToR MoDE (WS,DV, EVENT , EC)

o Shops curreat interaction with

SFeciﬂ'ecL device if one 18
underoda_cj

o Stacts the MeASuRE process
ecko'ma F Wk is seton

o Sl’arl’s TRIGGER process .
TF a(readj runninj , adds
Ehis device Fo TRICGER's [sk
of recipients

o EVENT RePoRTS 3ener‘a9€d_
L Mlxer\. TRIGGER Fl‘f‘(’s Cl.nGL

odded te INPUT GUEUE
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TNPUT GQUEVE

m

Funcltions are proviciecL Fo
ent"arroqq&‘e queve and. m.ampu(a.{:é: b
GO

WoRkSTATie{ DEVICE. ;:05(_'1‘; u?o‘f:s TNPUT LoGTcAL.
IpsnTiFier] NUMBER | EVENTS CLASS TeFuT
VALIE
%
TémPO o "
Ocder
\y




233

AWAIT EVENT

cact. GWATT (TouT, WS, DVCLASS, DV)

o If the input queve is not emptj’
remove 'Fl'r.st‘ eVEnt report and
copy loafcql inpu b \/alue ko
current event reFort',

Reburn WS = workstation ]den(-s'ftér
DVCLASS = device class
DV = device number

o If input gqueve s empf:j) watk

- unbil eibler event occurs o
TouT seconds pass., In frest
case, action as above,
I{ no evenl occurs 5 DVCIL.ASS
is reforned as NONE
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GET
Rppropr'tafﬁ GET function 1s used to
read. (oaica(. inpu(‘ Valve from currenkt
event report

GET LoCATOR (N,X%,Y)
CALL GG&GTLC (N, X%X,Y)

GET VALUATOR (vaw)
caLL G6&Tvh (vAW)

GET CHOICE (sSTAT, CHNR)
CALL GGTCH (STAT , VAL)
Sf‘dh)S = STAT (OK oc NOCHOICE)

GET PIck (STAT, SEG, PICKID)
CALL GGTPK (STAT, SEG,PICKID)
Status = sTRT (oK o~ NoPICk)

eke




e
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— S ——

| To TNPuy A PolLYLIWNE

LOCARTOR HEARE

INDICATES FrarlSH
e

s / |

Lot 75 ALRERDY lLocATerR

DEFINE
IPvT I19ARKED 7o
foSIT7TIcn

or~ NEXT
/00 I!“i"?‘




{00

206

f
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SET WINDow (1, XM, XMAX YHN , YMAR)

SET VIEwhRT (1, 0, 1, 0, 0-8)
SET WINDow ( 2,X2Min, X2MAX, 20N, Y2MA%)
SET VIEWRRT(2,0,1,0:8, 1)

SET ViEWPorT INRT PeoliTY (0,2,LoWER)
SELECT NoRMALTZATION TRANSGHRMATION (1)
SET LocAToR MeDE (WS, DV, EVENT, ECHo)
NPTS =0

CoNTINUE

AWAIT EVENT (4000, WST, CLASS, m:v)
GET LocAToR (NT, % (D), Y ()

I (NT -E@- 2) GoTo 2oo

NPTS = NPTS +1

XLIST(NPTS) = X (1)

yrrsT (NPTS) =Y (V)

PorymARKER (1, X&), ¥
GoTo loo
TF (NPTS - GEe 2 ) PolYLINE(NATS XUST,YuiST
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CHoICE

x| O
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100

" 200 GET LocAToR (NT, x(s) Y(:))

SET PolLYMARKER INDEX (1)

SET LOoCAToR MoDE (ws,DVi,EVENT, EcHo)
SET CHOICE MoDE (WS, DVz, EVENT, ECHO)

CONTINUE |
YWALT EVENT (boo, WST, CLASS , DEV)
IF( CLASS -EQ. NONE ) sToP

IF (CLASS .EQ. LoCAToR) GOTo Zoo
GET cHoxce (STRT, CH)

SET PolyYraRKER TnNpEX (CH)
GoTo |00 ,

PoLY MARKER (1, X,Y)
Go0To loo
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ﬂ s

FLUSH DEVICE EVENTS
cALL GFLusH (WS, DVCLASS , DV)

Removes all enbries in imput gueve

rom (= )C = c
SET LocCAToR HoDEEus,DV,EVENT, ECHo)

NPTS =0
100 CONTINUE
AWALT EVENT (6000, WST, CLASS, DEV)
IF (NT.Ca&. L) GoTo 200
NPTS = NPTS 4!
XLIST (nPTs) = X(Y)
yLIsy (neTs) = Y(h)
PoLyMmaRKER (1, %X,Y)
TF (NeTS -E&. MAX) GoTo 3co
@0oTo 100
200 IE(NPTS -GE. 2) PoLYLINE(NPTS, xmf usT

200 PoLYLINGE (MAX, XLIST, YLIST)
FLUSH DEVICE EYENTS (WS, ACAT2E , DY)
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MIXED MoDES

CHOICE DEVICE
Botton push te QUIT e

QUIT

0 RoaT fellows LocAToR ac
ks sampled

o Final position decided by bubtan hit




' ——

SET LOCATOR MoDE (WS,DVi SAMPLE,
SET CHOLCE MoDE (WS,DVa ,EVENT, NoECHo)

60 CONTINVE
SAMPLE LOCATOR (WS,DVi, NT,%,Y)

RepRAW BoAT AT (X, Y)
AWALT EVENT (0, WST, CLASS, DEV)

IF (CLASS NE. CHOICE) GoTo (00

FLUSH DEVICE EvenTs (WS, CHOICE D‘@
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I

AREA DEFINITION BY LoCcAToR.

Set of Pot‘nl’s alreacl:S npot

define an area

LocAaToR samPlecL for next Po\mf.‘,
New aree. shown .
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LI
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.“
SET LOCRTOR MoDE (Ws,DVi,REQUEST, ECHO)

REQUEST LOCATOR (WS, DVi; ST,NT, XAR(, YaR(» )
NP =1

SET LoCATOR MODE (Ws,DVi, SAMPLE, EcHO)
SETCHOXCE MODE (WS, DV2, BVENT, NoECHO)

CREATE SEGMENT (ARER)
CLOSE SETMENT

100 CONTINUE

NP=NP+1 -
XRR (NP +) = XAR (V) closes F°(33°""
YRR (NP+1) = YRR (V)

200 CONTINUE
SAMPLE LOCRTOR(WS,DVi, NT, XAR(NE), YAR(wP) )

DELETE SEGMENT (RRER)

CREATE SEGMENT(RRER)

EILL AREAR ( NP+, XAR ,YAR )

CLOSE SEGMENT

AWMATT EVENT (o,wsT, CLASS , DEVICE )
IF (CLASS .NE. CHOICE) GoTo 2cvo

GET CHOICE ( sTAaT,CcH)
IF ( STAT .EQ. NOCHOICE ) GoTo 200

ITE (CH EG. ) GoTo 100 y
FLUSH DEVICE EVENTS (\.\IS, (HoXICE, DV},»\
SET LoCAToR MoDE (WS, DVi , REQVEST, £cHa)

1— 4_|
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INTERACTION IN GKS

& Wh!le in['era.c('{on. n G—KS und,érwa.jj)
oper‘a('or- controls Ethe measure

o When no interaction underway,
measure does not exist

REQAUEST

anﬂle Ca(( te REQUEST contains
enkire interaction

SAMPLE and EVENT

Tnbteraction starts wibh :
SET ___ MoDE

Continves until SET ___MoDE
starks another inkeraction o~

SET ___1Mooe ( , ,RERUEST, )
stops cuorrent nbteraction
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e
INITIALISE LoCAToR

cacl GInte (Ws,Dv, N,X,Y, PE,
XMN, XMX,YMN,YMX, Tux ,TA)

Takialises Elhe locator device
SPéca‘rled bJ WS and DV

SO A
@ LGCHTOQ meagqsSJure :mhq!lsec{ {'a
(,Y-, I) re.(q('ive Fo n.ormal!'za.‘f‘qon
Lrans Formabion. N

o V5 :sfaecrp('es .Dromnk /€C/?.O ESEQ

9~XNN)XMX,YMN) VAED.4 al'ves eche area
e e

o Ta(=>IA(IMX) is mpub b (-
'-ﬁcr ad‘i‘honal '!vncormaefom

cocd

o Defaults provided \¢& INITIALISE
LOCATOR not called
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1 |
Good PrAacTTCE

When .;nPu (Z'('.‘l;'lp a sebt of !ocq(‘fons)
imiblalise |ocaFor abt [ask Pos'lf(én.

!nFut

(0O CoNTINUE
REQUEST LOCAToR (WS,DV,ST, N, X,¥)
REDRAW BoAT AT (X,Y)

INITIALISE LoCATOR (WS 0V N, X Y,
PE , XMIN, XX, YMN,YMX, TMX, IR)

GoTo oo

]
|
|

NoTE t‘n'cl‘tév.(‘\/a{ue bj the program
must be (eja.( - within Ee

levant window
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M

INITIALISE VALUATOR
cALL GINVL(WS,DV, vaL, PE, XMN, XMX,
Yeen, YMX, LOVAL, HIVAL, IMX,TA)

INITIALISE CHOICE
cotL GINcH (Ws DV, ISTAT, ICH, P&,
XUIN, XMX, YMN,YMX, ITMX,TA)
—————————— —
INITIALISE Pxck
caLl. GINPK(WS,DV, ISTAT, SEE, PTCKID,
PE, KMN, XMX, YN, YMX, Tmx,TA)

INITIARLISE STRING
CchLL GINST (WS, DV, STR ,Pe , XMN,XNYX,
YMN ,YMX, BUFLEN, INCURFsS, T11Y,IA)

INITIALISE STROKE

CALL GINSK (WS,DV, Ny X,Y¥, P&, XrN, xmx,
TMN,IMX, BUFLEN, TM¥X ,XA)

i ——————————




PROMPT aND EcHo TYPE

LoCAToR ccosshairs

l:rack-in.j cross
robber band lines
rubber band recf‘ang(es
6 du kol fePfeSenfa.Hon,.-

Nn-FWNPN

Prci 2 h‘skhjkbp'tck grovp
3 highlight segment |
Ivm.,ua“.ro& 2 dial | )
S d.\ﬂws .

CHoIC= 2 lamps .
3 menv of' s('rmss
Y- st’rinj Commqnds

symbe| meny

Sl’t"u\j n echo aree

| sTeOoKRE 2 digibs
mackers

|ALL BuT STRING | _implementation dependent
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PROMPT AND ECHo TYPE

Values less than zero ace
z'mplemen.(?akion_ dependent

Zero s avelid.

Other Poét(‘(i/e Va(ue's - afe
Sul.)\(ec(T l."o i‘ef} '..S{f‘(‘ak'lén.
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ECHO ARER
Two main E’Jpes o‘F_ pr-ompt‘/ecko:

@ Ca.n. be anjwkere or not orn_
dtSpla.j q,E a.([
LocAToR crosshaics
PTcCIL htg hl tﬁk!‘;nj
CHoIcE lamps
STRoKE  markers

o Dtsplajeo\. ak a Pa((.'rcu{af‘ P‘ace
LocaToR J(jil-al_ rerresenh(&m
VALUATOR d'tj(k;
CHOICE menv
STRING
STRO KE digrbs
INITIALISE echo area
pacameters S‘Pemfé this place

ECHO aegg specy ed. \n, device Cﬂ'—‘»efds
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S E———————
INPUT DATA RECORD

Sem e lof) recal in_[aul,‘ devices allow
:Cuer.&‘f“ Con(’ral over l:l\e 'ml‘af'cxc.t."fcm,
@ Si1ze or TRACKING CRoSg
o CLOSENESS wHenN TABLET
USED Te FPIClk

@ ColLouR FeR PICKk HIGHLIGHTING

o RupBsR BAND LINETYPE |

- Addibonal wformation of Hiis l'jpe
s stored. here in the data

recocd
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SIMULTANEOUS EVENTS
T(isﬁer.s may he defined. svekh

Llat several evenks are entered.
n mput‘ queue From a s'mjie

&‘r'lj 33(‘ £ie ;’Lj

8\

—

o BuotToN HIT cavses
() LocAToR EVENT

@) CHOICE EVENT
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—
INAQUIRE MORE SIMULTANEOUS EVENTS
cALL G@SI™M ( ERRIND , ANYMORE)

Input' queue 1S ckécl(eot f‘b see ‘(§-

any events exist Prig 3ereoL bj same
«F(m'na as last one read

ANYMORE = MORE o~ NOMORE

INQUIRE TINCUT QUEUE OVERFLOW

CALL GG&IGov(ERRIND, EWS, ECLASS, EDV)
Checks 19— l‘nFu(" c‘ueue ox/er‘g(oweoL
ERRTIND =0 | queve has ov’a:("am;@ci

No more e\/en('s addei (‘ca ﬁueuﬁ
vakil 1k s emph‘eck ‘
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W

LEVELS
In.Pu(‘:
- Level
vVlou
Levee.l. = b <

Onln indwidvalld m® HiEL 0° | m® wibtl of
set attrbutes| style mpuk shyle wpot-

m.
(An5T)

No afa.Phic'mfwe REAUVEST dlrv(:' SAMPLE and_

O |Minimal Control . EVENT taput
No F‘C’Cmf"l-‘ Neo PxcCl

Predefined
bundles enly <t
: Foll Ouﬁ‘put' 1 0b /p{u_s‘ Oec /9/05'
Full bund/e :e&‘z;ﬂ Rseusst Pict| all FPick
| . tap &
fquhf;

L\br/d“c.t‘u;n. 22 aad / 6 2.6 and (€

2. Ind dent
Seqghent

S oﬂlje
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GKS METARFILE

GkS Metafile can be used. for -

® L’ra.asPoanj 3FaP"ll.Ca(. in‘.:csr‘ma.‘?'mn..
hebkuween Sjsl‘em_s

o trans poanj ﬁra.ph(cal infermabion
from place to place (e-g. ma.jr\e(*lc tape)

o transport'inj gre.phical information
‘From. one GIKS QFP“CQHOYL Fo an‘o!:l\ef"

9 sl’or‘mj a.ccOmPa.n.t)'mﬁ non-qroupl\.ica(,
.m{:ormaHOrL




User
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APRPLICA Tho N
PROGCRAM

i

NORMARLIZAR Tion
TRANSFORNA Tion W C.

(c=ciLie RECTANELCE]

WoRICSTATION h 4 pSS0 CIAT,
P P
58enEWNT

Y v

\-r/
cetf?

|WoRK STRTION

AL' ” S

DISPLARY

SEGNENT W ISS ’
SYDQAG-S SfoRer
SECNEN T
1 T RANS Fo 14T
SSGNENT J SECNEN T J
12ANS FoNATlo TRANS CotnATio V

(Pt
%éf

s ™M D
cesm | woe
CLIPPED

NDC
Dc .
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WC
¥

aePLIicARTIoN INTZAFPET
-2 :
PROGCAZARAM rTEM S

NORNALIZA T lon
TRANS FORMTATonN

RecTANGLL | NDe

Morks(:a&\ons
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WRTTING METRFILES
| @ Metafiles treated as 5Fec'cal warkslaflbn

o User funchion WRITE ITEM To GKSM
allows appllca('c'on. program to wribe

READING METAFILES
e Trea.l’eal, as a workstation

o GET ITcM TYPE FROM GKSM

_ delwers tem tgpe and. 1tem data record.
of current iFem

o READ ITEM FROM GKSM

copies curcent Fem into data area
and reads next item

o INTERPRET ITEM
'mPerFrel‘s sqpplfeol tene data cecord
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GKS IMPLEMENTATIONS

COMPANY LeEVeL| LANGUAGE COMMENTS
8BINDING ’
W’
/| RAL/IclL. |2b |FoRTRAN|gofey AP
2| GTS-GRAL |2c F_oZTKRNA cti-:‘:LPalfa'ti:ﬁ?ft:g?
FORTRAN| Disteib ot )
3| NOVA ERAPHIC |25 |pscaL | Tt mpie mentakt .
4| Amstecdam cwI| 2e F“ZMN gﬁe(lgq‘{a%i‘:%slc'
| 5| TEKTRONTIX | 2L | FoRTRAN g:“ﬁit?ﬁ:rje:ﬁfgi
6| ceeaeN | 2L | ForTean| Modelling systen
FORTRAN | Based. anc
7| WHTTECHAEL] 25 |ppzcaL. ol oo o
§|feok pata kg 26 |« [Noncsfedard-
q |Peectsion Visid| 25 | ForTrAN| Rich inplenentatio
FORTRAN | Interyaces F
10| DRTAPLOTTING SEutvy 25 pascAL. ¢ | calcomP £ PLoTio
It| RAM TE K 2y | Forrean| wardware assisk
12| iSVALENCinstud | Fortean| Fralble o~
ADVANCE D TR AN
| 13| Tecunorocy cra| 2¢ i C
| UNTRAS R s e s
15| DEcC o b | FoRinaN B




16

[7
/8
11
20
21

22
23

24
25

26|

CoMPANY  level| grypmyel ~ COMMENTS
(T @™ /Graphic Fo TR AN :
Soﬂ'uo.(é S:sq'e::'s : aAsIe On Igﬂ t.PC‘.
INFOLYTICA |mb | FoRTRAN| Coi DL oo bop
AED - &Ks 2¢ | FortrAN

SYSERAPH 2L | FoRTRAN
SYSTEM 7

drmoration | 12 | UM :

Good aria
= 26 | oAy lenentatio
HARR XS QDA

MAnY | -
QESEN e | 25 | foktean
DATR GENEraL| 2% | ForTRAN
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TMPL CMEN TaTIoN

PHTLOSOPUIES

Thin front-end ,

De vfce’S’LDe?enolenk o
Tool Seb

La3ereoL o

0 ("osxTTonTnc THe DI /DD INTERFACE
Thin back end- o device drivers simple
_m('el(lgeul’ devices unable

Nesot"lQEiOm 9

¢ TMMEDIATE /DELAYED ExccuTIonN
De\aj q(.‘f.‘r"'po&‘e ckanges ebe unbil necesja(:,

¢ SELMENT SToRAEGE
Central Seamenﬁ' Store

Disl-c'\SuPecL Seqment Store (WISS in warleshatio

o use $eabtures

smf:(t devices have
complex dnvers

ml'e(ha ent devices sofporl‘eol

a la GINO-F

back-end can refuse mosk
requesk‘s .

thin front end wibthe
tool set for device drivers

severa| internall inferfaces

(WDSS with WIss)
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GKS IMPLEMENTATIONS
GLOBAL DIFFERE NCES

o GKS Level

o Number of Normalizabion Fansf’ornefz&:_

e Avallbble worlstation types

o Max nuaber wockstabions open,
actwe , associated witl a sejnen(‘

o Size OF lnpu(" qveue

"o Number of £onts , €0Fs, Escares

o RSE inthal se tLLLl;'th

o Font definitions
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Wo RKSTATION DIFFSRENLCES

Device cooralmal'es

Available llhEl'J pes eke

Number of CDOg

Co lo

or Table size

Inpul’ de»/;ces

(rompb/ecl\o l:j Pes

Taput buffer sizes (suwe/suats

ebe
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MINIMUM SuPPoRT REGQUIRED

Ya Ze
Line bypes Y 7
e 16% el buadles éﬁ«’e Y S
SeHalle Sundles - 20
Claracter {e‘/]%f; / /
Stoke foafs 0 2
* fede tined palferns / /
Seb’a,é/e /m//ems - /O
* Habel fz‘j les 3 3
Sehable Norm Transf [ [0
* Seoment ﬂ(br}/lé’z - 2
Taput queve lenqba - 20
| /‘74/: Snfwa éufé/‘ - r 32
11ax StaoKE boffe- - A2

£ _CAN DECLINE To Do




