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POLYl'1ARKER (n., list of po'lnl:~
CALL G-P 1'1 (N) X A ) 't A )
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<0 im.p(ePtentariofl. depend.enc
0 iItva (led.

d.OC- •
2- plus +
3 sh:tr ~

4- Clr"C (e 0
5 cross X

~b subjec~ ro · r f're :)IS (0. ~!("}I'"'_

MARKER-SIZE SC.ALE FACToR.

5 ba.ncLQ.,J_ +
+0·5



: -

r-.:r:LL Il ({E A ( n 2 I'-s{;- of point-s 2
CALL fiFfl ( rJ, X A, YA)

The ser of f'oilll-.s J.et I~e Gl. ~ounda.r.:;
of all a.rea.. 1-0 be. it {(ed ;l'l WI tt,_ G..

r: ttefn...

N XA -'tA.
I 1 \

z, L.. 2'S-

"3 3 z- S"

<r Cf- 2..

S" s: I
b I \



31

. -

80 () N::DA R.'f C LOSu R E

I t- Ias f:- po in f:- is nor S<l.f)te a.s

fir s 1:-) a.d.d.l t ion aLp 0 ~nI:- is
o.t1.c!ecL e~uQ.l ro firsC",

fILL AREA (5, Xf\ .J Y(i)

FILL Ii fZ~ 11 (G) Y.n " If n..1

I:

in. (:;~~ pre views exa.tnp Ie produce
S a.m.e oul:-pul:-

I



· -

Po L 'f L.:C NE t «,» A , 't A )

POL'fMARKER (5") XA) VA)

"*
FI.LL RREA (s) XA ) 'fA)



-

eo l) N1)AR.'I c ((oS SIN GaVER.. ITSE LF

Poin.r is 'Itl.S'Id.e 6ou "del rj \~
a.r b ll-r4.(j PO'''l ~ Q.~ 'I,,\J ir\d-j h.a.5 0-..
"n.e fro",- L~ wkt'c.k. ·In.t~(sec.f-.s (:~e.
bounJ.a.(j (1."" od.d. rLum~er of I-ifl1.es

""----------- J



·_

"~---------------------------------,

EXAMPLE OF cRoSSING BOUNDARY

C0

<D r-, -:
,." !

. s : I
" ,
.._ !



. -

ASpec.T5
sa»
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PATTERN SIZE a.nd. PATfe-eN REFERENCE PoiNT

The s;'Ze o.nd.. 0r0 il'\. 0 f ele pet crer/l-
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TEXT (sraA-irt,j poin~ 2 cka.ro.cJer s!-ri.n,i)
CALL G-TX(X,'t,CHA)

The cl..a..,a.c1-er srrinj Spec.,~,ecL is
aut-pur a.t Ch.e s~ctrti1lj pOfnf- ~ivef\.

TEXT ~ x ~,p., ~,_ r:'- rl..' ~ ..s , .•

TEXT (l, 3 , CHA)

I • I I I I

, -
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TEXT AS PEe TS

Tke ori~in. of tke te')(t sriitlj CUle! tke
C"'-Q.io..crers i"l. t~e sl-riflj. «re speclf.·ed.
b~ t-ke 'rexr pr~ta1'Il-lve

I-~D'r" . t~e c.hara.crers are tor()ted, t~e;r­
size a.ncl or;el'\ra.t,on.. a.r€ conrro{(f'd b~
c~e as f ec.I~·.s at t-ke ~e)( t-

C ~Q.rGlcrer- He ~"-t
c.h.a.ra.c. rer Up Vec.C-or
Coleur- Inrle ><.
Text Pa.tk.
Tex c- Pt ( t ~ llM.e",r
lex C Fo~r- a.nd. Pre crs io I"\..

Ck.Glr'lCrer E.xpa.~sio~ Fa.c.r~(
Cka. re,c,~er ~p a..c.t I\.,:)

•
•
•
•
•
•
•

LolotJr I"dex pott\.ts ~o sa.~e co\our
tle Sc(\ p rto n.S a.S 0(:ke r ,:)r ip\.\ r i\{eS'
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TEXT PATH

Wri b'nj <llrechon.. for d,ltteren.1:­
values o f ce)( t pa.c k.
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U
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D
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TEXT ALIG-NMENT

.L eft A Il~rted..
R'~h.t Ali~ned..

Ce n f;re. A lig ne cL

•TOP .BAS E

• Bo t I:orn. R Ii5 nec:L
-----~-------
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c.kQ.ro.c.rer. Fot\~sCa.f\.. be m.onospa..cect or

r ro I~o r r 101lC\l. \J 1cl. ~ ~ 0 t Co "-~ rQ c.l:-er Ill.cduJE'S

l"~rQ.ce 0 I\. eo.c.l s iJe- . m."... ~ _,I

l'
beST
R1~HT

i

l'
CENTRE
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-;,nsexz» N1ft L VE£T:r:C.R (_
ToP
C.AP
HAl-F
6AS~
BoTToM
NO R..MAL..«u;'lrlj ellP

)

-
LEFT
C.ENTI<..E
R... :r:.G- H·T
N0 IZ.l'-1.A L-

B Jones
TO~S

5WEETS

PLEASE
pl1 '1
HERE

10

I
_---- ._-------------_._------_.-_-_-------------_ ... _------_. - _ .._----_ .._----- - -- .... _ ----- .. -- .--. _-. --_.. - -_--._---- . --"_

I·
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NO RI"lAL A Ll:G-N MENT

Fa r ect e "- Va.(ue 0 f Te.x T PAT \i

I;l,.ere is a.1'L a.11~l'l.lJ't.et\r ,wkich.
is NoRMAL a.nd. is e~l)l\fa.(ertt

to one. of t-le ol:.h.er opt-ions'

TEXT No R.r'lAL_ r\ \l~f'\O'\C'\.t:

Pf\"'~ HO~l "Z.oNTAL '(E~ TlC (\'- ..

R1:GHT LEFT SASE

LE:FT R "I. Go\-\ ,. BASE.

UP c.e. NTRE BASE.

DOWN C.E~TR.E. To~

------------------------~~--~~.
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Te X T FON, AND PRECISION

De f Ihes whtch.. fon.t to be vs ed:
a.nd. t ke pred rs i0 ~ I.V lt i-: W JlI 'c.k. t"'-e
re;<r dspects are execut-E'cL

STRI NG:- onb CtlARACT£R.. H EIG-HT
n.e~Cls ro }'e execurecL

C H A ~ cka.rGlcter hoxes Shou(d.. "
be o..cc.l)rQ.l-e~ a (ijhed..

STR.C kE alt aspects execurecL
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CHARACTER.. EXPANSIoN FA-C.ToR.

EXpansLon 1·0
[~pansion o,s
n S L or 1 1· 5

:: ?7

C H AR.flC7Et<. S p,qCZA/~

SpaCLn'3 0

o ' 3•
Q C (., n j

n <J I· 0
CAa_r4.cfer s;a.cinq is deft"nee!.
a:s· a_ fr~cfioh 0 f clll/l(/lcrt/( I,IE/t;/fT
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I
1
o

[ ,
!t I

Tc v -;- Ot:lTLl,- ."" r i -l 'f

~. E

ENIVV

wz-.<-:
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CE.LL ARRAY
C ALL. G-C A ( P X) ? 'I) G. X ) G. 'I) DI 1'1X

ISC.I :r.SR) DX.lD't.) C.~A)

DIf'} 't~) *'

TIe. Ci.ffl);J of cells sj'€c/(,etl are. cole'Nee{ ~J
(;~e irr.J ice; :J ive'L In.. C t...ft

Ce Us ~o
be
c.o\o~r"cl

t
((i){JQ Y)

D:r:r'1'{'f
DY

I ')-

v
l/

J

,

at c e it (0(0 vIed ~ ( I.. 11 (:::.?':.) ':';~;'I:)
L C c({ I ,J I c! n ( ,'~ c _~.j\ V -. !tt.~ ""• cC' .'J\) (('fA. ~_" • - • • _-_ • _ , • •• .'

. T c. J _\." 'I _., )".'_., "'. ,,,

..
IS
•IS
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I Z. 3 II- S"' , 7

I

I Z. I ~ I.
2.- /

.•...•.~ I 2-;.
/ z: ! -- /.
Z. I I ! 2-.

\
}
/. /.,.

z.
.3

'I-
s,
1
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COO R0 .:t:.NATE. S'fSTE.lvtS

useR T~e Q..fpl·ica.~ion. m.Q.~ re4u'cre
t"-e. probfe~ Co be cLefu1ecL It". a_
spec·,ftc. cee rcl inQbe s~sre (\1...

WoRL-O G-kS ie~uires a.(l problems to he
det itted. j'''_ carre s ia fL Coo rd 1(\a.te
Sjsrerns

NoRMALIZ.ED DEVJ:C.E
GKS cLefines Q. l(irruCll Ji<tW"~

a.reCl. exte nd.;tl~ fro()L [0) IJ in··
..t "-e X and. Y d.tree rions 0 rt to
. w ht'c.k Ql\ GKS oorput in..
wo rId. c.oordinGttes is mappecL

DEVICE
I

., -
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NO({l"1ALIZAT.ION TRANSfoRMATION

R INind.ow in war-leL c.oorc( lna.re.
spa.c:e ;!, m.Q.pped.. ro cl. Vi€tVport
;1'\ tke "irruQL d.ra.c~."In.j a..re~ :
c.oo rd In.Q.~es a.re
norm.a.\ize.d.. d.evice coord il1a.(~·cs

WoR.L..O Coo RoJ:. N AT ES

'f-

:3 / Lt=B2. "\ • /
• • I I I I

5 10

300

I
I•~.------------.-;..__---....._.~..

too too·

100 100 300 '+00
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No RMALI Z.A T:r.ON TRANS, foRM ATro N

NorPltl.llzecL
De.vi U2.

I -C.ooid. lfla.re
Spa.ce

,- /
/ /

,/ / /,- / /,- / / ~,/ /
/ / /

.••..._,,- "/ / " I
" / I

/ /
/ /

/ /
/ I

/
I

/

/
I

I W ::tN'DO W
/

World.. Coo rd. ifl.tttes/

. -



'MULTI.PLE NORMRLIZ.ATI.ON T({ANSFoRMAT~

No r ~Q.t iza.l:io "- ,/
,/

Tra n s to rptQ.h'ott. / ,/
,/

'"
'"

,/
,/

/
/

,/

,/
/

/
,/

/
/

;'

--...........,

\0..t~-......_ ~,.,
I ~ /
I / ...............•..
I I"""

/ I
I
/

.' -

;',
;'

;', ;'

/ ;'

;',
WIN'DoW

,,
\

Nor fl'l~ Iiz a..t l0n.
Tra.l\sto rp\Q.ciot1. 2.

WiNDoW
2-

;'

;'

;'

;'

;'

I
;'

;'

;' /
;'

I

I
I
I
I

I
/
I I
/
/ /

I I
,I /
I - I
I /

I
I
I
I
I

I
/

t/
lJ ~

/
I



SET WINDOW (TN, window liPt'tts)
CALL GSWN(TN)XM~,XMX, YMN, VMX)

Detl'nes eke. wind.oc..v of norma.liza.tiot1..
trQ.(\sforma.rion.. TN

5

l \ \ I I \

. -

i
I
I
I
I- !

. !

i____/ j_l=a
"\...._--_./

5 10

GSWN (TN, 0·5, 12.-5) 0·5 , 4-.5)



Def lnes t ke Vl'ew pare of t\orPla.(('ZGltlofL I

t ra_ns fo r fl1Q.c io n, TN

,
I / ! ~ I"._ "' __ --.-J/ .

o
G-5 V P (TN, o-x ) o- S ) 0·;) o· 't )

.. -
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MULtIPLE NORMALIZ.ATIoN TRANSFORMRTI0NS

SET WI~OOW (1,0·5"",12:5) 0,5.1 Lf..·S)

SET VIEWPOR.T(l, 0.4-) ',0) 0.,) 0 ·3)

SET WINDOW (2., 0 , S-oo.) 0 ) 300)

SET VIEWPoR.T(Z, 0, 0.5") O· b) 0-9)'

VletAlport
\



SELEC.T NoRMALIl.fHION TR.ANSFO(MATlON(T~

(ALl- G-SEL~T( TN)

Selec.rs cke nor-m.a.lizQ.tio.t. rrat\sforrY\atioYL
to be. usecl bj suhse1uent ou t pu t­
pr-Itvl'lh'lles unt il a.Mt~er norO'lCl.!i'zCltlofL
tro.n.sfor-m.~tl·Ofl.. is caf(ecL

E. X R f'1. P LE

5ELECT N0 ~MALIZ~T!ON T~ANSfoR.rtAT,ol\l (\)
BOAT
SELECT NoRMALl'ZAT'ON TRANSFoR.rlAT(ON(2.)
I~lF\ND

.' -
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"'0
30

%.0

10

" LU

s- a!
'::;)

II- t-
cr

J ar!
\!l

2-
a..r:-UJ
\-

~

t
•

}

, ,
I Z. 3 4 S C. ~ i 1 10 II II. 13 I,.

~~==========~================~
DAY OF 1'10NTH

2. 3 '+ S '- , f1 , I()

SE.T W:INC>OW(I, O,I'4-JO,-~o)
5 E T VZEw 1'0t..T ( I" 0·2.'"0 • .,) 0 • 2.}0 . 8 )
SET WXNDo~ (1" 0,,2.)0) b)
SET VIe lJPcR..T ( 2, 0 '" () .2.) a- 2.J a •9 )
SET W%NOOW (3) 0 J 10.) 0.1 2..)
SET v.:rewPoItT(.3.1 0-2.,0.7, 0·' j"'2.)
.sE L.eCT ~()ftt1 At..xZ AT .tON T(4NSFoRM AT 10N (I)
DtRW G lit-PH
SEL.Ec:r No/tP'PRLIZ.AT.ION T~A"S~R.MATIO N ('l.)
O~".., TEt'1P
SEl.ECT ~OR."AlXZ"T.IotJ rR.A~SF~~f'1AT.ION(3)
O(tAW o~y _.w~
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MULTI PL.E. NoR.M R LI Z AT ION TRANSFoRM ATIoN S

• Mo/rip(e Norl'\Q.li'Z.o..tl·ol\. T;Q.nsforP\G\~ions
a.1l0tN toll( ~rQ.r'\S fo r PlQ ~ions 1-0 be Gl.c.f-ive
(;h4.C m.a.k.e. vp che picture

A Co"'\[ENT:I.ON AL. PAC~AlTE'

SE.T WJ:NOow (o)'tf-)o)~o)
SET 'II.EWPottT (o.~,OtCf)o.2.)o.~)

D(AW 6R.APH
SET W~NOOW (o)~JO)~)

5 Er v r EtJ Pozr ( 0 J 0 •2. J o· J. ) C . 2)

D((AW TEMP

SET W1:N1JOW(0) ro I 0 ) 2.)
SET VIEWPo/{T(O.2.,O.7) 0")0.2)

oR.AW uA'1

?
At chis pottle a(( know{edje. ~f ot~er two
(..oorat(l(lte s~srem.s l}sed. ettrl ier h.a.s jon.e
For loc.Qror inpvt) ~nl~ possibilir) i~ 1:0
re 1-0 t n.. De" ice (00 r d it\~te5
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\No R. MALI ZAT Ior.1 ""-~AN S Fo~l"1AT.Io NS

G-OOD PtZ{1c-r:r.c.e

, De f 'fte a.({ n0 r ma. { l -z.Gt C {0 YL

crCLfls forma.tiorts a.c h.eC\.d.. or proJrttfY\..

• Keep q({ I-rans formaJiofl5 knol,»n..

ro 5~s f-em.. Mea.t\.S us e r IS mad" I
of SjsrePl. is dose ~o real;rj

(
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NoRMALI!.ATIO~ T~ftNSFo RMAT!oh\
o

No rmelt i zQ..c ie«, t ra.n s fo c (>1Q.r 'lO fL

o cu.nnc l: b e c..h.o..(\.~eeL. 5e t to:

SET WI N DO W ( 0, 0) I) 0;) I)

SET VIEWPoRT (0, 0, I, 0) I)

Output spec.'t~,ed.. wi.l:~ respec~ 1-0
NOff)1tlllZa.tiot1.. Tra.n.s fo rma.t iort 0

eHec.h·\{e~ uses NDC. coorJ.'Il.a.tes

~----------------------------~..
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No rrna.ll"Za..t IOn.. Tra.ns fo rrna.t ions d.o
not neecl to preserve a.;.spec.t r(At \0

Nor trlaJ "'Z.Clt io o, Tfa n5f0c 1Yt~t ion s d e ~irte
t:ke coo rci\(ta. re l: ro.ns fo rma. t- ion. f (OM..

wow-lel. ·ro N'D C.

.

WINDOW ~ VIEWPoR.T

SET W:r.NCoW .( l, o·5 ) '2.' S ) c- S J ~. 5)
SET VI E.WPoRT ( l) o- 0) 0' Gt J o0 J 0 ·4- )

•
\$ same GLS :

5ET WI. NDoW (t 'l "3'S , ct· S) \. S J '3 'S)
SET VIEW POR_T(l , e.is ) o·q.S) 0·1 ) 0 ' 3)
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, -

. ASPECT ~ATJ:.O

SEt WINDOW (I"O·S,) 12·£,O·~,) ,+-·5)
S E r vs.E.~ Po R.T (I) o- 0 -J o, c , o- 0 .I 0 -q... )

-------- -

. / I p3
\ .,
'-----Jf
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AS PEe -r RA T:r.O

I

r

f

J

I--,---_.
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~ S f ECT R RT::r:.o

SET WINOOW (I, os , 12·5".1 o·~) u-s)

5E:T VIEWPoRT/' 0·0 o·~ 0.'+ o .«)l) .I ) )

- - - - - - - - - - - --

"----------------------------------
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CLIfPING-

The bound.a.ries. of w(ncio.w ancL
V I eW po r f:- pr I fYlari Ij de F irte. (:~e.
c.a 0 rd. 'Of\Q.r e t- fflltS fo-rma ~ i 0n,
from. worlrl.~o NDC coord'flares

The bOl)lld'a.rj can also be r)sed..
~o c.1 if 0 I) [-f vI: f rlfl'l,{-'I\/es So Uf(t
onlj H"ose pa.rrs of pr,'mi hves
it'\ s id.e H,e bo()nd..a.rj are dra.l.J (l_

SET CLIPPI~G- I~DICAToR (CLI.P).

CALL G-SC.L1:.P (CLSW).

C("f'P;1l1 ',,, ro t~e ~.j,,,olow 0;' ~~e
c.v r te f'\ ti s e \e c. (.--ed. (\e rl'\(( ( rzC\ r \0 "\. t (a." 1 fo (1\~f,~.•..

-

l
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I I

S 10

5ET WINDOW (f) CJ J -,.) 0) 5")
SET VIEWPORT(t)O·O,O·I,O.O; O-S)

,//

---""-=---_/--
!-_ ....•

i
I
- I
!

t



is

-

Ma.rker is ol)[pur It cenl-re of
ma.f ke r is kJi. H.i",- (Iec.v port

I
!___ 1 __ -
I
I
I

l; 1-. h·· ..
. N~.!. J (O.I,_'r'J'''

- - -.!. -. - -..
I

l
;'

. I
I

_L
I
I• + r=,

\,
\

r
Vle~por t
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CLIff-' IN G- FIL.L. A RER



CLZ"f'I"'4- ~ t=ZLL FlIf€11 f'I<IMITIV€

Pl.'---- --_ .•.
Pet'

P,

-. - - - - - - - - - - - - - - - - - - - - - -

• C I if pin j C1 f iI("rea. p r', ~ i~;ve C Q. tJ se s
ad.tL, fa i0nal p O'l" r.s P3 I p" I f'ct I P,2.'

• Pol" 0 n. f i((ed.. ;s PI ~ P3 P3' p,' P7 ~ f''f P'I'I'I2.' l13 ..

• C. t "p p illj Q. fl( ( «re« poljjorl... tl'\Q.j prod. vee
seve rQ l 5u b areQ.s

At- P,.

P, I-------------,
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e ll " I \
I " \ I IL -- __ 1 I \ I__..", ---"
, : / \ I "
, , I \! \

R
/'..I ".,----
, 'I " I( \"'1/ , _", ,

I I""

'--_" I " .• L _s
5 TR.:r..NG- r~'l(t: : im.p(emet'll: a.t "0 f"L

depenclent
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ATTR 7 Bu -rES

• RppelAranct! of.~ DUt-pul:
p,..,ir#i!-,i/e O~ A ""o,..l<sl.I-,'o,,-

;s co,.froll~J 'J ils

4ttriJ~te.s

• lit.. Alt,..illlfe of c:a. ,Pr;",il,ve
t:.onslsfs 01 o,,~ 0,.. ,"or-e

a.sl'tct.5

-----------------------------,



GKS uses o.t~ri~u~~s t-o:

• Ensure ~kQ.t p,.·u~if ,,,t-s wi.H~
c!\fferet\t Qttrt~fJt~s Are,

d.ff~r~n.~ i~~le 011. e'{ef,!l
works~Qb'ot'\. 'tf. poss',!,(e -
8UN'OL..~O l'100E.

• Ensure t~o.~ p ri 1l1'h've.s wit"-
5pec.' f.e. Q.t~raClf~ S are

rerr~s~nt-cC( 01\, t.Jorksbl.~iC)lt.s
e.s c.\ose Q.S possi~le rc c"'e
sre~'~lc~~;ot'\. - UN6vNDkED

-



BI

., -

BUNDLED ATTR:I:S UTES
WO~kSTAT:r.ONS

/ I"\._--- --- ---<.:
,---
I I, I

Pr', P\ ~~ I'ves
m.a:r k eel t:tS

Ita. " I'." ~

Jlf~eretlf:
lt t (;r'( ~ () re 5

, .&," ,, ,, ," ,

NDc..
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UNBu~OLeo AT~R~BoJes

Mon.o c.kro ",e
WO~KS1ATtONS ,

Colo\Jr - Ol\e Full c.a.p~~;lihes
,Il'\e "-I ,,L e~

Prec.~se
S fe C..'I ~ ; c.Q.tl s-,
o~

pr ltJ\( ~(~e
a.s p ec.\-..s

NDC
I I

" '"" ', ,,----,
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·GKS WoRI<STAT..ION

• U5~r- etl~irOfl Me.nt- consists
of one or fIlor4 wo.-Ic.s~o.~ions

• GkS wo,.kstQ.~ion.. has Q..

$'~f~ tJ.i$pl<l~ surfQ.ce

• APP'ICClbo,,- P,.o~t'4f'\S sl..ou(cL
be M.o~G~(e be~lJttftt. t!,fferent
user eAVtrOI\,"-ettt-s Wtt",(;t)~
m~o(" c,h.G.n.~ts ~o rf'l-':lr'tl,M­
struc.ture

• Wor ksl:a.b·ot\s. Q.re C"-esPOf\S ,~(e
.foe- d.~f jt\i"j how p'" ~ ihve
•.~~,.i4aut-eS' 4rt! ~Q.rpe~ 01\ ~o
re.Ql ~e~ice~



ATTRI. BUTES

Aspects of rr·III1·'~I've.s cotl~roL f:~e·
Q.p pea. ra nee of pril)1i r,·" es

<TEOMeTR.J:.C A-SPEC.TS

cont-rot sh.a.pe or size of prip'·,f'-ve

NoN - CTEOMETI{IC ASf'EcTS'

c.ontrol a.ppetlrQIlCe, flor

Sh.a.p e. 0 r size

" -



GEOMETRIC ASPECTS

Ea.c"-. is .con.rro HeeL h~ 0.. s~fljle
~eom.et r ic: o, t tribvt-e

o rl~ 0 v rp u l- p r ffYl,t,v es ha.v;,rl.j
~e.oPlerfic o..ttr.hvtes a.re:

•I

I
.1
I

C h Q. fa.d-e r Iie ;j~t
Ch.a.(Q.cre.r Up Vector
Tex l: Pet t '-t_
Te)(c R (1~f\.Plel1.t-

FILL A({EA: Pa.ctern. S iz e

TEXT:

. -



,

Aspec.,-s
ftllt1Ifl"E. Wo Role.S \' (.:\ '\ :t...o",

"DEFEtIlOeNT _G-l-O ~ A L-

Po t..'t L.J:Ne.
Lll'le..~~pe.
llfte.wicL(:-~ Stelle. Fa.c.ror Nan..e

fol~1'~e Colour x-s« x

fol't MA~"aMa.rkerC-j pe
WOft..e..t14fkersiu sOlle fQ.cfor

Po~ P\Q.( ker {o/oVI I"rie)C.

FILL. Ri.EA
Fill are«. ',t\~rto ( sl-jle.. Pa. ttert\. refe ren.ce_
Fill «re« s~le °lrvle)<.

po \t\.t

Fr (( are« Co (0 u r I ",t!.e.x. Po.t~er IL s i-z..e

fe)C~ fOllra.,J.. pree"tsco,,- C.l~(ClcJer k€ i:1"-t
rexT C~a.(o.(.~e(e~r4•..sio,,- {o.ctor C(o..rac~ervf '(ec.for

C~o..(a.c~er sp(t~i":l Ie x (:- f'Q t t;
lexr (olour Ide)C.. T~I:-a{ljlt.»eIt i:

cet...l.. Non.e rloll e.
AItIt.A'f

•



GEOMeTRIC AT'RIBuTE~

• SpeciflecL il<!.. World. Coordlna.tes

• Su bj ec.t . 1-0 NorMa.l Iz.a. h~",­
Qr\.d. (,Jo r (,5 ra.rcol1.. Trail s fa (fl1at ,o~

.• S'ec Mod.ct(S

• Bound.. 1-0 Ourpu r P;u"t·,f"IVe
!.J~e'L'It is d.etlfted...

. -



ATTRIBuTE SEi,ING- FUNCTIONS

SET CHA~ACTER HEI~HT
CALL G-SC.rtH (H~IG·H-r·)

SET CHARAC.TEiZ UP VECTo R
C.Al.L (;rSC.HUP (tHtJPX/ csor»)

SET TEX T 'PATH
(.A/_L. G-S TX P (TX e)

SET TEXT AL:!.G-tJ MEN T
CALL GSTX AL( T X A·L.N J TX r/·L.V)

5El PATTEi<N S:r..z E
LftLL.. ~SPf1 (sz-x., sz.y)

SET PATTeRN REfERENCE PoI-NT
. (ALt... G-Sf'AR.F (P..FX, i\FY)

..~ -
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NoN - GEOMEr~J:C RSPECTS

BUNDLED
One. a.ccribvt-e per ourput­
pr',m',hve cont-I'ots all n an>
:leametric a.s p ect:»
flttr,bvtes ale: PCL.YL.I.NE INDEX:

PoLY MARkER. ItlJ) EX
T6.Y. -r IN 1)EX

INDly'IDVAL
o ne, Glrt rlbtJte for ea.cl.
nen - 5e.ometri c a.s pe <:.t
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Po k 'i L-:I: NE :t.ND EX
pOL.YLINE I.NDEX ,"s. ',ndex J'nro
Pol~lil\e B\)rtd.le Tctble wl..ic.k. cotl~dltls
vo.lues of a.(l tLe not\.-jeofll.erric GlS pec~s

A sep~l4~eBonJ(e Ttt~feexists tor
eQcl wo("k.srQ.ti~n.

POL'1LJ:.NE BUNDLE. TA6LE

~L.~L:I.NELJ:.NE. L.:LNe ~j :I.Dl'~~ Colc l.1R.
SC.AL.S..:r.C\lnEX T't FE. :f.ND E..XF· A-C.'-0 4l.

I

a Soli~ 2·0 If-

'3
If-
s

I



POL..'It-I N E INn Sax E.XRMt'LE.

SET POLYLINE INDEX (I)
Po L'f LI N E (N, X A " YA I)

SE.T Pol-.Y LIN E INDEX ('2..)
POL'1 L:LNE ( M) X A z., 'fA z.)

SET PolY l:LNE INDEX (3)
fOLYL:I:NE(P, X(3) 'f·A3)

Plc.rure. j.,. NDe. spo.ce ka..s (4. s~~le
Cltf: rlbvre per Fo~li.,e - ~ke.
pob \l~e: l'~d.ex.

. -



fol~hn.eBuncLle Ta.ble for ea:cl.
wor-ks(-Q.h'ol'l.. d.efines how NDC .pIC~l)re
w ill ~ppeQ.r 0 I'\. G( is P I~ surf Q. ce.

WotZKS(ATtoN WoRKSTATlON WoRl<STAT(DN
, ~ 3

....'_ ..." ~ ~ tJ_._
" \ /V\ t<-..~·,~:

• •• •.,.' .. ...
Work s ra.t- lOn. d.e tr'nes bVf\d le ~a6(e
e.ttrries m.os r ~FP(opria.t-e to r
device i fl o,-Je.r ro a.c.l,,~,~.ve.
d_ i~·terenJ ia.b'( r;t":J



Ssr POL.'f LINe ItJOEX (l)
t'oLVL..-INE (~JXA )YA)

. -

t

!
III

. II
I



.' -

.BUNOk t:O c oN.IRo'_

SET PoL'1lXNE INDE)<'(')
PoL 1LIt\(e (N ) X A) VA)

r-0-J
I

I '
I

ti ~



· -

Co '-0uit ,A aLe

REO G-ft..f!15.N- GL...ue

ENTitY ~NTENS'TY J:NTetJsrry :INTENS\-ry

0 '·0 0-0 0-0, 0·3 0'· s: /' 0

z, 0'0 0·0 l » o
'3 0" 0·.3 o-g
'4- 0-0 I · 0 0,0

S

Colour· T~ble entries cLe~t'f"\e

,t'l~ens',bes it'\. t'"Q.t'l~e (0) 11

·9



_. -

?OL'fM'A~kER.. BuNDLE TABLE

INCE)( MR({I<ER. MAR.l<eR..St'ZE c.ot-ouR..
TY PE S CoALE. J:Nl)e.~

FACToR

2- :3 2..'0 2-

3
tr
5"

-reXT gUNDLE TABLE

1.'0 0'0 3

TeJ<.T feN' CHARACtER C,",AR.Ac.rrll.. COLDUIt
lNOEX AND EXfAtJ.sIO N

PteCISION FAc:roR.... SPAC rNG- J:.NDE"

'3



, -

FILL RR:E'A BUNDL.E TABLE

-
.J:NDex ·S'TY(..E. StYLE. ~C)LOuCl..

.J:N D ex IN]) E.)(.

I Ho'-LOIJ /

2.. S(JLID 2... - 1\'
3' f?IITr€~N 2"
II- (JAr. ~N I

,
s illiTe/{ I 3

----. -

S,-VLC5 C.ot..o ua... 'TA(3LL:t:ND~
.-

ENTt(y PAT'TE~N 0

tffij
I Iw

J I II ....~ 2-
I I"~"

" 3 I"

~

0 I 3 ~; li-

2_. I 3 I L~~ s r:~!
r:~!l1

",i
y)~

3" I 0



-

SETTING BuNDL.E tABL.E cNTR.IIES

SET PoLYL.INE REPRESENTAT.:r.OI\I
. CALL G-SPLR(WkID)IND)<)lTt~LwD, CItJDX)

S 1:::1" PoL'IMA~KEt<. Re:PR.ES E"rTATIOI'\I
CALL G-SP{'1R.( WK:I.O) :I:ND)<, MlYP) MSZ) CItJOX)

SET Tcx T REPR.ES ENTRTIO 1\1 .

c.Al-L. 6-STxf< (WkJ:D,IN OX) foNT" f~EC) EX)S~ CIN'D~ .

SET fILl- At<EA REP«e:SENTATI.r)('d
.,CAL.L GSFRIt (~K;!'DI :!NPX J rrrTsrY, S1.JjVOX) C..z.I\fDx)

SeT PATTeRN REPRES EN rATI.o ,,'
CALL ~5 PAR.e W(:CD, INDX J DIlvt X:>DIM 't ,

:r:sc, J:SR., D)<', DY) c r;x A )

_________ 1



Co LouR S E.,.,..:INt(-

~E.T coLoUR- REPRESE~TA-r..r_O(\(

CRLL ~SCR.(WKrD, C.INDX) CR;Ce-)CS)

CItI!JX rowDe ,t!i!£5 fie
(r:!f\/) t: Ta. 6!e

. -



\00

-

SET f'A"F-RN REPRESENTATION

cnu, G-SPAR.(WK:ID I J:tfDX, DIM)(} DIl'flY;I

ISC, ISR) 'Ox ,'0'1'., cIX A )

rsR

C:I.X A A rra.~

, ~ , a, .3
J Z. 3 .1 I

I .3 I .3 12.

I

--------------------_ ..



· -
,0 I

:cNDEX S ETT::eN G-

SET POl-YL:t:Na J:NbEX
CALL r;s PL.:r:. ( IND X)

SET POLYMAR.l<:.ER. I.NDE.X
C.AL.L trSPMX (J:.NDX)

SE-r lEX, J: N DEX
CALL G-STxJ: ( :s;.tJ 1) X)

SeT FI:LL ~~EA ~NDe:.X
c.AU. &5 FA:t. ( :t.N 0 X )



lO 2..

I.ND.I.VIDUAL CoNTR.o~

• g-a.Gk. no (l- j eo fJ1e /;r·le. a.s p ec,1:-- is
c.ortl:tolleaL bJ a. sifljle aCCr.!,u re

• Con~ro( of o.ppe<lrQnce notJ- de-tl~ecL
j 'o!:IC~((j rQ.c~e'- CL..411. WO rk. sh:l.h~"l.
de p e "-d.en. (:-

8UNDLED

SET POL..'1LrNE INDEX (,)
Po L 'f L 'I. N E. ( N) X II ) Y~ J

TND::C":(1)U~L
Se:T L:tNE.TYPE (DASKEO) .
SE.T L'J:.NEW\DTH StALE. FACToR (teo)
Se.,- PoL1~NE Co LOUr{ IN!) EX (3)
Po L 'tL J:. NE (N) X A ) YA )

." -
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POLYLINE ATTi<:I..Bv·Te: SeT-r.:rrJ'
:rND ::t.'II'D· ()R L.. Co NT I!.oL-

SET L'J:NET'fPG:

C.ALL ~SLN (LTYPe:)

Sr::T' L'I:NE"W J:OTH se ALE fA ere p.....

CA(_L 'SLWSC (L.WIDrN)

SF-I POLVL:r.NE COLO(JR_ :rNOE.X

C~L'- tTSPLCI. (C tJL.I.)



lolt

ss.r L.:I:NETYPe (DRSHEO)

SET LXtJE'W tOTH Sc.A l.E r-A C.TOt.2. (2.'0)

SEi-r f'oL'fL:tNE COLOu({ INDex (3)
f'OL'(L:r.tJE (I\lJ XAJ'IA)

: -



-10 :)

INDIVIDUAL CotJT!<ol-

• Colours w; (l be S4M e 0 1ft d l f~ereflt­
lNorkshd·iovt.s on/j if! H.e colour
ra..b(es ()~ wo('lcsra~rons t~e Sdnte

• If a.pp (I ca. hol1. projrQ.~ spec: I ~,es
d.a.s he tL t- h.~ck (,.n.e s .' Q II
worlc.sra.rl'ons wi(( Q~re~p~ 1-0
pro d.vc e eke",._

A tf- ri ~ u ~eJ Q.re mod.Q.L anL
reMa.\~ ('1. force unt il reset

•

. -



-, -

SET L:!NEWIDTH· SCALE FACToR. (z·o)
SET L:tNE'TYPe (DASHED)

f'oL'1LJ:NE (N A, XA, 'fA)
POL'f LJ:.NE (NB ) XB) VB)
SET Ll:NET'fPE ( 50'.:3:D)
POL'f L:rNE ("ic..) X <:..1 'Ie.)
SET' L:LNcWZ1>11{ Sc~t.e FACro~ ('.0)
Po l'f L :I:N E (N 0 ~ XD,I 'f D )

L%NE. TYI'E. IJI 0 i/I

A . J)IISNr.: 0 2'0

13 DIIJNEO 2.'0

C SO(.Io 2.'0
!) S ot.ID t :0
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POf-.YMA RKEfl. ATTR.:rBu TS SeTT.ING­
INt) :t'J :r'D UR '- CoNTRoL-.

Sa-r MARKEt< TY FE
CALL &-SMK tr1-r'lPE)

SET NAt< Ie:. E R.. SIZ E s« A LfE r-flCT'ote.

C.ALL G-S.MKSc.. (MSZSF)
Sc.i (/aL,! I'1RI<I<.IE~ COLOuR... :r./\/DF-",<

C.Rtl l:-SPM C::t ( CeLl:)

SIET ttEXT roN'T FIND f'RlEc..ZSZt:t{

CALL a-STXFI'(FONfJ '/tEe)

ser t'/fIl£F/crER. £X,o/1/(SZON F/lC7C;te._
C4'-t.. trSCH)(P (c«XP)

ser C/f/l,(/lC([1<.. SPIlC.z"'t:-
cac: '-SC/I.sp (CHSP)

SeT 'T/EXT Co '-0 u~ Z/\/])E ><
CIILL esrxc x (co(.:J:.)

. -



10 ~ ..

. -

FIL.L R~EFt straxeo-re Sf: .,-r:rN(J
INDZ V I'OG),fL CONT/tol-

SET FILL. Af(EA =uJrER...::I:cR.. StYLE
Clltt.. trsr~.rs(IRrS)

S6r rILL. II-/(£~ S"-YL'E 7/1/])E)<
csu: GS!=/lSz. (sr'lLI..)

ser FILL .111(£11 COLouR... Xf\/J)£_)<
CA'-,- ~S,cIlCL (COL.:r..)



• f3t) NDLED a~t-ri ~ures ,os l:le
n.orPtClI defau (t- . se H·;1lj

• IN 01: VID U AL a.~t ,:,~cJ tes se/ec.M'
bj :

'SET ASPECT SouR.C.E FLA(!.S
C~LL G-SASF (LASF)

LAS F IS 4" Q.c-rCl.j W~Ic.L..
Q.\le)WS a. trr'I~()~es a.speers ro
be set lrtc!i,,·d.vo. ~o 'BuNDLED
0(' :J:.ND.:I. V .:c.DUA L

, -



110

LXST 01'= liSPee T .fO()~C€ t:=Ll'ltrS

SET AS PEeT ss» R<:E FLA a.s
CAl..L ~SASF(LASF)

Va.(u es are: BuNO LED or INOl'.i lDUAL

I t.ZIf/ErY~E

2- ~rNcIJIOrH SC~'E FAcrlJl"<..
3 "()LY('/~E Cc?i..OV/L. .:INDEX
If 11;11/(klElf2.. '-YP~
S 11~~~E'~SIZe Self '-G r/lCfO/2..,

fJlJ t..t/YAeA::E /t. CoL0fJ/i. IN neX
7 reXT Fo'f/; AN!) /fleC.ISION

~ CH#~~C.t"t/l.. /'£X"ANS10'" Mcti1,e.

<t CI/,f/l»cree; St7ACIIt/t;.
10 rexr c~ca u/l. :L N/)ex
I ( rILL.. IIIlE/-1 ZIfIr£/l (o/l.. .f'1'Yt..€

.

1 2.. r:1'L 1I1l€/-I srrce INiJ€X

13 r-ILL lilt.€,q Co LO (.,I -e, .LA//) c X

.: -



III

-

l<ECOMMENDATION

Unless sl<t"{{€rJ~:t work- e;_t~er ;~
gl)NDLED or :I.ND.:!. V IDU A L.
r)lod.e, Do NOT MIX

• SUNDL€O jives porl"a.',I"/-j
a.c.ro ss ra..l'\.~e o~ d.i verSe
d.evices t.Jkere tlifterel'l bia..b'd if-j
of Fr'",,',h~e.~J"es i!. Iill.por ~Q.f\b

• INDJ:'{Il:)UAL ;s c(osest- ~o

co rr et\c pr<:l c. rice Q..r\.cL

~ives s·,•••.iIQ.(,', bj of au I:f'ur
Clcross ~I\.je of d.ellic.es



11 2...

• I t pa.r~ic\) {a.r a.spect: is detlnecL as
:L(I( D:I.V :r.OURL-'~lo~ ( se l- t ''':·1 "5> f} SEd....

. It pa.rl-(cu(<tr «sp ec]: ;s dt. f\n.€..d 0.5

8UNDL.ED) IN'crksra_''';O'''. U$€S !-,,'nrl.!,c.
~~~(€. . (lItd.e :x 1--0 (0 Ca. ~e c.L!rr« rl. !~.
s€I:-I:·i~ em.. rl_Q.~ wo,..ksta.h~'1'L

A spec.,. SoutlCE Fl...A G-S
LINt tv (IE i:Mr!l//r~-nt:
LlNtW(1)1'H S'c.Alt FAC.t"oct. (JUN{)L5;n
Po •.•.'1lINE COl-fJeJlt. :LV Dl.)( /J V,vT>c.s»

SET PoL'(L.:I:NE INDEX (2.)
SET L:t..NETY Pe (:PAS HEO)
POL't L:I.NE (~, X A .) '1A)

.-



I

'BoTt-\- LXNES W\Lc..

Be 1>F\S\O\EI) xF
Wo" '(.$1A-(',0'"
CAN Ptto])\)(! e. -rr-4E.M

-



-

fi-KS :tN PuT
Lo~ieG.( inp~t d~~ices C4t\ be
used. for:

- poinl:-illj
- seleef:lnj
- sl<el:c"\I'n~
- pl4ein~

- I:'~p in~
- tJ. ••~ iti'Z..,~
... '-~Ql tif1"\e (,0" tro l

F'o.c."ib~s co~~roHQ,~lebJ orpttcClbo",~
. - P"'Of\P ~ il\5 .
_ e,c.h.o 'n.~ .
_ 4ckl\owle~O\en.t:
- op~rQ.tc,.. P\~.s.sa..5es



. -

tZ 1<$ LOG]:' AL :tNPUT DEl/Ices

'1<5 def,·n~s s'x c.(4SS-eS :

PROY%DES

LOCAToR • po sit; 0 n in. worl cL. (.00 rJ (rloJ-e..s
an..d, n0 ,m a.( l z.a.t-i0 ri,
C-ro..n.s forrna.rion. num.ber

• a... rea.L number-

• a... nen- fle3~rive inrejer .:
rep res e nt 'rtj a... selec...t- i0 h..

from. a... set of choices
• a... s ejme n. (; na. rn.e Qrt..ol.

p ick ,<:Lent,. fi€r
• 4.. ch.a.racrer srrcflj

VALUATOR

CHOl:ce

PICK

S:1i • se~uence of pos;b~rts' ,',..... ~,OI<E WOf"'{cl c.oord.tt1.a.r-e.s a.n.c:l ,
rtorm.a.(I~Clrio'1...C ra.Jlsfortl1.at(o~
n.l)p\.~er

Del/ice c,G.f\. o.\lO re ~ur-Il S ~G.~us
'I\~O "IW\.O-~i0"- ~ -



/1 b

opeR~ TJ:NG: ,~oDes
Th. oper4t:i"j moGles of 10" CCQl
input- J..~';'C~SspeciF~ wl"cl.,. of
ope"'At-or- o.nJ..ClpphcQ.bo,,", p f'o~r«m.
h.as tke itli"';Q.~ive :

REGU E. ST' in.p",t:- is pr-DJ.UC~J..~.!:J
operAtor- if\. J.cr~ct re$pon.s~ .
to l:ke Clpp(tCCl~ior\,. prOjr4Mo .

SAM.Pl..,E input:- is Q.e1u'r~c:l
d.lr~c.(o-~ b~ ~~e o.f'p/f cC\t ien,
pro~r •.~

EVENT In.put is ~~"'4!rCl~t'L
Q.s!it\.C.~"'OIlOUS(,!j b~ ~"eop~rQ.~or
Q,n.a. is co ({ecreeL. ir\. c:t. 1uev c:
.for l: "-e QPP ',cQ.t lo'\. I'ro~l'-ct~

_. -



I J 7

, -

PHYSJ:CAL. INPUT nEt/ICES

:1""o.!t $b'c Ie.
l'"h.t Pe,,_
I<e~bot.l"cL
MOcJse
Ttlhlet
ThuM.b w" ~~ls
Function butl:cn.s
D'Q(s
TrAck~r bctt(s
etc.

A0!j ph~5ico.t Je'l/ice C,c.n. m,l\f!
o "-\:0 Gf\j ,e 3"CQl ,n.rut ~:{~"f 'c ~



. -

• T(l~fet

DtQ.t

LOCATOR..

mov~ pef\ ~o t~e
pos'~ion. r-t4fuir~cL

~o"t traek'".!J cress
t-o pos, ~io"'_

us~ ~wo ~c tM.OV~ Q.

c,~'Sor ~o ,...,uir,cL
po" ~~io"_
use ~~ ~o tL~f.~c;
r« IQ t-."C! ~O"~M~n ~.s
of curSor fro"," lOftte,

st4rtin5 pOSt t: iol'\.



· -
II '1

VALUAToR-

TAG~ET

CJ
DJ:SPLA-Y (ec."-e -e S V'<:ll ve.)

robl~e to re1uil'.cl
vtllu-e



11.0

.' -

l<.e~boa rd..

CHOJ:Ce:

I:~pefttJ",~er of (~,uiit-cl
c.a\oice 0'" n.cl~e

F fRoS T
Se.c.ON 0
T\o{UlD
RETv ~ L,q"-rpe

v Hi. c

lW\o"e di.l w~~"-~c.~o
ot\. 4ispl~j l~tl,CQ.~ t~

C\J rreW\ \:- e"c ic~



12 ,

S -= SToP
F == FoRWARD
P.:>-::. BA cxu A ~D

P = 'PIC Ie:..

TG.~I~tpos,bo,,- ;ttpul:-_
is co"'p.r~cl w" u,
pos',l-iof\s of r;'~t~'''t-.s
0"- tLtSP(Ql Q"d "~_r~st­
·,s p'ck~Cl

. -



122-

. -

f:~p~ re,uir.cL
s~,..it\.~ .

6WE.Q..-r
ASOr-e:­
"Z..')(.c..V

J-ree.
11a. n.d...
D ra.c.U

Te.')(.C

Llj~J·fetv
H', t- O~

re~uireel
ee ><.b
c.,",£t~'l~t-ers
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. -

REQUEST MODE

• Like.. FORTRA-t( Re~o
Pr-03 r a: (YL 5uS p en.d.s INa.·l.t (tn.:)
for l·flPOC. ResuPles when...
inpot- rLe(\\le recL

• Ei.t~cr tke Gf<S
eltec:~t;l\j .2! tke
tA.ewice is .c.~;ve

•Pt"05"«~ 's
IO~I CQI 'f\p~t-

• O,,~ Of\e lo~,cQL 'I\p~f:- d.e"·lce
ClC~ ,'Ie Q.~ Cl. t it"\e

REGiVES" XXX (w s, '[)~"> ST" •," • )
W5 = worksta.tion-
DEV - wh.ic~device of c.(a.s S xxx
5T :. sta.tvs (ltd ic.Q.tor



-

REQUeST LOCA-roR
CAL.~ GRQ'-C(WS,D'IJ ST.,MORMTR.,xrOsIYibS

Re \:;ur itS a.. POS l bio n, (x Pos J Y PaS) ,on..
world, c..oorcL,na.res at'LL a.. (\crPtQ.fiz'(tlo
(; rdttS forM.4.clon.. NoRMTR lJsed. 1-0 PtGtp

ba.c. k ~ro m.. NDC.' l-o worlcL coo rd.l'nq_tes

-rrQ.tlS forPL 0
ba.C.(L
t-o
world...

,
I
I,

R

No r P\Q.(1'- a.tl ~ ""­
Ir(llt 5~or /'let ~co I\S

F,nd.s wluck.. viewport . ~DC. posit{~h...
'IS W '"t h. in.



· -

\00 CONTINUE
REQUES-r LoC.AToR- (WS,D\{) ST, ~~T..,X} y)
NEN FRArJl E
D RAw 'BACkGRoUND
DRAI"J BoAT AT (XJ Y) /

ssr WIN Dow ( 1) XWMIN, XW MAX) Yt4tlIN1 YWMAX)
ssr "lEWPoR.T(t) X\fMINJ X"MRX) Yv'MIN } YtiMA'A)
SELECT tJoRf'1A-LIZRTION T~AN5ft)Rr1RT!of\\ (1)

G-oTo (00

~ .~
~I. ~

•". /



· -

Se"eRAL.. VIEWPoRTS

.• BOAT dra.wfL ,'n.. V,f.WPOR..T .1

100 CONTI. NUE
RE&UEST LOC.f110R-(WS ID~}S0 N?; X)~)
IF (NT ..EQ.· 2..) RETtJl<.f\(

DR-AW f30AT AT (X, y)
6-oTo 100

GUIT



. -

REG.ues-r CHOIc.e
CALL (TR~CH(WS,DV,ST, CH)

t<ehJrl1.s l:he It'l~e3er CH
c~e ch.o lce

•
ref resent I~

• Bu eton.. pusk



.' -

REveRSE
FILL

I
RED
t3Lu E.r-, 7 QuI.T

5C ("0 NT If\' L'E
REG'( VE.ST CHOICE (WS JDVJST) CH,)
G-oTo ( (DC) 200 ~ 300.1 'l-c-o j ss») ) 'H .:

100 R EV,='R.5 E. "(3 J£C.T
u.oTo 50

200 PILL. D(5 JEC.T
G-o To 5"'0

300 Cot.o u R. R.E D .
GOTo So

'too COLOUr<... BLUE
t;.0To So



-

@

~e"elS(S.
ftC-I-

·,,/17
tlE:O
l1c..ue
~v(T

lZ.evLIlSf
F('-c-
t10

~"'7,(.Ue:
aver

IUVSIlSE
re c.(..

~10,"", Ih.vEi.,.--' -'-..,-- / 61VI1.

, fvlA.Se
I!., I

r" ,~cl)
~w~'Z__J ~,,(r

tt.tulASe
,c:(.(.c­

Il..£()
g(..vE
OtV(i

(.{\/£ttSE
rU.l.
t£D
(3(.l)t:
Gtuli
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REQueST 'iALUAToR
. c... ALL G- RQVl. ( INS ) D V ,ST.) . v A L.)
R.el;urn.s a. rea.L (lumber jl"\. -VA L

tee cONTIN U E
REG.t)EST VALUAToR- (ws JD~ $0 SIZE)
D~Ahj ~cH-r CP (srzE..)
GoTo toe

L
/



" -

.

~R..&.ST( WS , D V , sT) tlCffAfl.S .' ST~

of,. NC H A RS c.~a(ac ~e(.s

(A-LL

REQ.UE5T STRING-(t"5~J)V,S~ N;:; F.IL)
TE...X T ( XF , "IF, F:r.L.) .: I
R~~UE5T ST~:r.Nc;.(WS.ll)") S~ NT) TYp)
TEXT (XT, YI) TYP)

e:1):I:,o~
FJ:L.E~AMf :

Rea.d.s a. 5rc ,'f!.j
in fa S TR..

I!o:r..,.0 ~
FILcNAM E : X'ft.
TYPE:

e. D ::c. ,.. 0 «..

eoJ:."o~
FI L.EIICAM e :x y Z

EOXToR..
F(c..e:NAME~~'t7.
TYPE : q~ c,

EO ,'-0 fa.
Flc..eNAME.! wrz:
Type ~AGc



132...

REQueST STRoKE -
CALL G-R.G Sk ( l~iS,D V -' PTSrvtA-X J ST., N'7:Nf!S, '1., 't). ...

Rete.) rns a: s €4 ue rtce of N f' TS P O~( ~ fons

~f\, a rra.j.s . X Q.I\ cl. Y u.nd. a.. (10 rma.( (z..a.c l~ "-

t- r c:ln S fa r ()tQ.t- '(0 n... N T use d_ ~0 rn a.p ba.c.Ic_
from. N DC t-o worl~

PTSM A X spec.i f,es rhe m.a.xi mum nu()tber
C)f p~'r\rs t~a.c cat\.. be ·'l1.fuC .

Ii1I F" i11. (;s retv r rtecL a.re W l l::L.; "1.. VI ewpo r-t-
de f'lrteoL bj "l T

-
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Vt E.w Po I!..T 2..

'/IEwPoi..T 1

A

/~l
•'--,,~~~-=--

Norf)'\a,(czQ.C to"" Tr a. '"Sf0r f1'\Q.FlOt"'\..

A • 1•
(3 • 2•

C • 3•
D • 0•
E · 0- .
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VXEwPoltT :rMPUT P·Rlo~ITY

Wh.i c k. v; e IN port ts' used. fo r rGlI\S fOf/)L.

L 0 C. ATOR. 0 r 5 TR.0 1<E ;n.p IIt- b a. c. (c.. l-0
world c.oortllftctres i ~ Vlewport-.s O\fer(a.p!

VI f. "'I Fo r?-T
V'lEW Po It .,. I 3

I I RC:I/E~SE
I J r:t. L..L....
fI ~EO

(3L..uE
/

v\Ciweon,."T 2.. Sc..(lLE.

~1-7 NO" E
Q.UJ:.T

•

,
I

VIE..W FoR..T 0

VIEWl'ol<.T .:LN/'Ur fl,flc,fIT( w,·tt..
ea c"- t-ra.".S 10;/Ita./-/tJ 11..

V,ewf()f'f MilL... Izj{esf VI;O selecled.
;f arc6&(/0us

: -
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I.NJ:.,.. J: A t, SETT :r.N~

•

13
12

11
0

-
-

• MA~

•
•

•

V tew Po e.T Q ha..s
hljLtest VIP
°l (\ lFla. ~l~



SET vZeWPoRT %NPcJT f'~'()R'TY

CALL G-SVP.IP(TNR., t{T~R.:> HILO)

. De+- tnes VI€WpOf"'t input- f riori t-J of TN r<.
1-0 be h l~~er or (0w €r (HI LO) f: ~a.11.. cl;e
re teren.ce. v( eLJ por t R..TN R.

Pr io r itj 0 f TN I( is ifl1.()ted Iqre(j a.bt:Jlfe

Or ~elo~ f<-TNf<- a.trer t~e c.a.(L

0, 'J~,3"~~5,, ~
SE.T VIEWPoR-T INPuT P~loR..\TY (O".JLoWE~

I , 2.. , 3 J If. , S, G,) 0

-,5E T VI EWPoR.T INflJJ ('({loft T't (5",2., HIG HER.)

, " S :J 2 , 3 , If. J ~ , 0

S£ T VIc:wfoR.T INP"T P(IO({ITY {1., bJ H(ell&.)

I ,S',3,4-J2,~,j

.. -
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RE4lueS, . 'P:t.CK "
CAl-L ~R.G_PI«WSJ DV', ST) SEG-) P(Cl<..ID.) ",:t

Returns t~e rta.m.e of a.. SejMellt

SE~ a.tld.. a.. ovo r e: sf'ec~tlc.
,'({:l.ent~f'~Q.ti,,~ LVi(;~('t-\, tk€ sejtl1.el\.~ "',

bj f Ie I<. ID

•
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WorlcL
Coord,fta.tes

APPL{CATlo

NorPlal, z.eel
De,,;ce
Coordltta.l-esG- 1< s

De"(~e. .
lJoll.f(.SfA 1101\1 Coo rei 11l41tj

I

lJol(CffA110

L
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L031ca.L
..:r:npu t
DevIces

G-l<'S
Po L. 'II-:£-Ne
PD L..f 1'1A R.J<.ef!..
-re.XT
F.1.'-.LR((E~
C8_. C. A (Z((Prl(

C•.DP

LO CAfO(L

VALVA-Ior'l­
CHoIc~E
5Tfl.J: 1'1 C-r
r J:_C. ~<.
.5fR..c) k. F,

\/ .i .~Iv , r ~.() .~'t.i.,;

Our.put-
pri~"Ih',i€.s
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Po L. '1L IN E.

Po L.'f MA (({(E r<-.

f :r.LL A({E.A

CELL AR.R.AY

G-DP

••••

cha.ra..crers

AIIIRrtn'lllll1b
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NoRMA L]; Z ATfON TRANS~RHA1'
ND c
SPAcE

/

/

", ",
", / /

/ /

", ,
/ /

/
/ ",", /

/ /
/ /

/
/

/
/

/
/

/

/ I I

I I
I /

I I

I I I I
I I I
I I I
I I I

I /
I
I '
I

WIND
0""-1

2..

WoR..LD
c.co ~1>INATES

. -
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AT"~7 SuieS

• Appea.ra.nce of ou/;pu/; p,;m',/-'"es
contra ({-eeL bj a.CCrtb u res rnctde..
up of one or more a..specr.s

• A~f:ri(,vf-es fl'l~j be bund led or
ut'lhunc(lecL (itlJ.iviJ.ua.L)

• Geo m.e ~ ('; Co a. t b r I, (, o ~e5 a re.

W 0 r k~s bClr l'O ~ I~de p e fl.d e vt t-

• NOt\.-~eoMeI:·r;c. a.rtr·I~Ur€5 J€+l~ed._
C bj eQ.c.h... w 0;(.5 h:~.h'C)"'-

• Bu t4 D t..e1) .f.0c J itfer e t1. ~ '10.b i(,'t.)

• J:t41)l~.DeJA L. for ,t't.i.l:{ t"{(j refre ~€ntl~
spec: I'f I Co . a.Sf ec.b
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Wof--LD

WO {(J(S '(A t.otJ5

..',~
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LO G-ICA L IN P uT 'j) EVI C.E .S

LOC.A Tort pos ib'o n... -(--- -i -- j-

VIlL.UATo(Z Va(ue

IH\('"\
------~€P -

G-H
,

c.ho (C e

0TC t;.r __ .~ n.a.Me

•

. -



XNPfJT

Si~ 'o~,cQ,L "\P"~ J,.e"·,ce c,(cl$ses I

lOC"To~
VI/LUll ToR.
CI(t:;:C~E
r..zcl<.
STI<ZN~
sr~ol<E

Tkree op~rQ.~i~ p\o~~.s :

~E~tJEST
SAMPL~
EV"E./\/'

(
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l'f (3 Ie (-\L._ USeft ENVIRoN MENT

. Re ~res k..
D \Sfl\Gt~

Co\our
Ras \:-e r:
DtsplQ.~

User ,•
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Wof<kS-rATlON CONCErT

.• Th.e. user- €f1.v'foftMefl.t· C()ns~st.-s

c f C' n.e o c: fYI. C' r e. GI<S - 1/\/0 rksr a..l: ,;, ns

A Q.k.S ~\/cc1<.s t~~('o fl., C.Q.Il" 0 (; htJ.V'e ffl.O re I

I:: I.0,,- on.e. J.i!lr (a '1 surta c.€. b u {;- if:- CQn..,

h.a.l/e s€vero.L. !npvr JEt/fees

• Rpplica.f-iort.. pro~ra.NlS sh.oold. be
a.~le t-o Move .f reo«: one use,
en. " , r0 f\ tt't e f\ t t-0 a. rt 0 t ~e r:
W',-t-(OUT MA~oR.. CHANtiES
To FRO~~AM S-rROCTURE
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;1

G-KS WoRKS,ATIO NS

• Anj flom.b er of Inpv f- de vie es
o~ e'lerj C.IClSS

A lAIo rksra.hon.. tra.nsfor(l1~t!9_,:
w~;c.k c! et '.11.e s rh.e if ie LU of.
NDC. spa.ce V'IStb(e on, tL,.e
dls p (a.~ surfa.ce

•

• Worksra.hon.. specIFIc. prlrtllhve
gttr I~u~e5

• Eft (c'(ene- CortrroL



WoR.K 5 -rATI..ON Tt< ANSFoR \'1 A ,IoN

wo~(.SIA-TI.oN
_L

I
WoRK.S-rATtoN/

/ 2-
/

I

I I
I /

I I /
".. '-"_/ / / /

.;

/~ //
",

",
/ / / / ",

/1//
/-" <, / »<; ".", ",. . "- ./ "" ./1° ._--.....,....._..... f / ../., "" ".I~!'" " "../ I

.; "./ ./ ".. ,/ ".I -'.. ./ ./ ,
./ ./ ./

". ". /
". "../ "". /". .",

--~~ .",
./

~; [) C. ./

".I ~'('AC.c .",, . .",•
~

. -
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Wo R{<'S TAT:t:ON TRANS FoRM ATl:ON

• Sirwt't(ttf" ~o No r/)\Q( t'zQ.t.ion. TrAtlsfof{)tJio
bu t a.s peet ra.rio preserved-

• Defines area: of NDC SPdce ro be
oo r put Of\. worksra.f:io"_ J.lS plQ._j
a.n.<L pos'tho",- on... d'splClj surfa.ce
it is to a.ppeQr

• S.:1 tlCkel:-ic c« ()lers: a.n.o.(o~~ :
W 0 rksb:>..bo"L is a..c.a.(,,_era.. vier...) i'5
I:ke. ND C .s p <ce

) 1.. .. I:,.',/.(

SE.T WORKSTATION WtNDo!J (Wk:JJ:>, ~~~'~lI1)('/II~J~
cA L_L. G~W t. tAl'l\J ( I,-\/K:r. 1) .J X l'-/~~f., X ': I,Y. .' r(f ! ('.j .' '! r ~y._)

Det l~es rke ~ (",claw i-, ~oC Spqce
,

SET WoR.KSrAT(ON Vtf.WPo(l.-r(WSI.O W5 v,etJpo(r)
(q lL. Gs l"iI< II P (l'il,:r:!\) xv f1l\))<Ii(, Y .'f I;Wi. 1(1//(;<'

'. .

. and. r ~e war lcsh~.I:io I\. v,ecJ por- t
w ~~ .. ~_~_~ .. _ .. ~.~ .. _. __ •



IS'I

I-t worksto.hol'l. kJitldaw and. t/lewpod·
d.e~iftecL wicl different- o.spec.r raJio.s "

the. ccm.plel:e win.J.t'Jw i.s Jispl~ect
a.s lQ.r3~ a..s p(jSs~~(e Wt~h..b'olto~.·
,ef l:- c.o r n.e.rs 0f fA) ( n. cL0w <t n.J ..
v,·ewport- t-o·.~e t-he r-

~}ZZl----+ ~
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~

,

~

..._----------------.-------"~
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'NoR.kSTAT:I:ON SEL EC-r :J:ON

OPEN WoR.KSTRTI.cN
CALL G-OPWk(WK:I:t>, CON:rD~WSi'1)

W0 rOle.s faa. ~ I~tt.. INL t-l Ita.tl1. e ~ k I 1) ,'s

op e." eeL 01'\. s~re Cl.""-. CON:r.D. Tk« °

l.Jorl(.sha.h·o... E:-jPe j~ WSTY

A- C.T :I:VATE Wol(l(S,(ATICJN
CAL.L G-A-CWfc. (WKJ:.O)

o III; pu~ (' f"1'Pti f,ves are sellc (-0 ~

- a.1lJ.. se.j fll.ell.rs s ffJ re d. 01'\. It{(

a.c. ~i"e wo rksl-Q.~lot\.s

DE Ac r I 'lATE WOfl.,c SfA TIOf\!
CALL G-DAWk (Wk:I.!»

CLo SE. Wof<.(<.S-rAT:I.cN
CALL GC~tNl< (wlC::r..o)



SEG-MENIA-r:rON

t;.1($ pro IIid.es a. sejtI\. en.I-;.t iort.. fete tli'J
for srorinj ou~pu~ p;,,,;.~,,,~.s 4NL
c"e ir Q.~rr i~cJ E-es

• Pro titles p ic ~lite, f'Jtctit iflll<tho ••..
sej t)te It ~ a.rt ri ~IJ ~~.s

•
VlQ..

• Prov( des pic~ure 't'4ns MISSIOI'\. bt-fw~
G-I( S 4",rl wo r k J ~Q.r10nJ

• Allor..)s p'lc~ure redralJ;~

• Olt~ (llI.e Ieve ( (I F sej lit e It fa h~ P\. '

,A sel: of pr~ "I~I'I/~S IN i. tLi..•.4. SejI'l~"t
ell,,- ~e n.a.m..ecL

•

-



SEG-NGNT CRE'ATION

CREATE SECi-MENT (N)
CA'-L G-C RSG- (N) -

SejPl.enI: N is def 'nerl as H.e opert...
Sej,""e~t. fill su!.se1uellt' oyeput-,
p r: i "\t~ I«es art! co I( e Co ~ eeL 1l1.~O I:l,.cs
sej lI\.ellt' ull~iL H,e sej",el\{- is dOl~tl..

Tke Sej f'llellt is srorecL "It. a. (t
c&..c rive tNorks ra.rLons

CLO S ESE G-MENT
CALL. li-CLSG

Tke 0Fen Se,j tlten~ is cleseel.. Pr; ill" hves
_."'- Pl~j no lonj er b-e a.J.detl 1-0 tkl)

se~"e"'t .
TL.e Se~t'lel\r cQ.f\t\o~ be reorel\~ct

, -
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IS G

SEtCMENTS

CR.EATE SEG-MENT (t)
oUTPuT PR.:I.M :Z:T.I.VES

NoT cREATe SEtrME:NT (,)_.
A lLO I.~IE l~

OUT PuT 1'~I M:r T:r. v'ES

c L.O S ESE G- MEN T

CLO SE SE:G M£NT
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1s r

: ...~.

. 5EG-He:"'T'" CON TENTS"" .....
SE,.. C~:r.PPJ:.N~.:.:I:NP:r:.CA-roR.CCL.I.P) .
SET ININ-pO.j,J (Nj XW1ttJ)xwl1k~ Y4llflll4lNX .. : .....

. SE T VIEW PoIl.T·( N ,~V MNIX VMX IY'IM,.J "VrJ nX)
SELECT NOta1~LJ:'Z..ATIONT(l~NSFDlt1A(IOf\J (N)
C~£~TE S€GM£NT (S)·
poL't LX NE.: ( M) XA ) 'f A )

CLOSE. SEG-MENT~
Pol.V~INE (M:1 XA J VA) .. .J, ·
-rr4.I\S~o"'''''' Coortl'tlQ.f-~s

ro ~1)c

/t~
I r1 I~A IVA I XVrfN (~V'rtN '~VI'fN l'Iv,.,)( I

S~cre S ~~ e Q.C ~ a..~~"'"e Wo r ks f-Cl ~ "0 I\. .,"-._~..

pO(~Iif\.e coo t"cll~Clr.e.s j,,_ u tlc.i irpee! "fDe
\-0 Je I:-~er w i.t l-: C.L..I PI'.:zlllIi- It EC/itlAlt;.Lt=:

_ r- t r I_ ,., ••..... ,.
\~ ":c C.L.I..P

•.
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seG-MENT OPEt<AT:rONS

RENAlvtE SEG-MENT
Ctt\l-L 6-RENStT (OLD)N EW)

Ch.a.n.~es se\~JfY\.enl; na.m.€ from-
OLD bo NEW

DELETE SEG-MENT
CALL G-nSG-(S~NA)

Th.e se3tl\ent S~N A is delerecL
froM. Qll worksra_rlons

., .

DELETE SEGMENT FRot1 Ift/oR.!(S(flT!ON
CALL ~DSGWKlWK~D,SC.NA)
Th.e se~t\\e"t 5G-NA "s delerecl. ~IOM-

wor«sta.tio,,- WK:r t) .
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5E~MENT ATTRzBvTES

S6, VIS::£.t3::£.LITY
C~LL G-Sv:ts (SQ-~A~.VIS)

Se~ .se~r\ellt ro VIS;IBLE or Ir-lvISI.DLE

SET HIG-HlIG-HTI.N~
CALL ti-SHlIT (SGN A J H:I:L)

Se~ SejM~It~ ro H:rQ.I.fLIG-l-ITrD Of NO(MA L

SET D ETEc.TRBILr-r '1
CAl.L (i.SDTEC (SG-NA )'DET)

Set se j "el\~ ~o »ite» 6lE or f)NDEfEC'fA6LE

SET SECl-l'1ENt Tt<.ANSP<,RJ'1AT.ICN
CALL ,"SS&T (SG-NA ) Mft)

Sej ~ef\~ coorJI~ 4.~~.s «re tr4.l\sfo'rl\~
~.:l 2. x 3 /)\.(t~f·' )(. MA

[;:] = [~~~II~~:~~~1;31[~]

. -
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I~O

• ". • I

. ! •
n .

. . .

Boa.t h, be dracJIL Itlc:tnj I-I(...e.s
(lf~er modtf.CQ.f,O,,_·

.r- I
CREATE set:-I'1EN-r (OLO)
BoAT VERSION (I)
C.LOSE SEtrN ENT

lOO C.ONT1NUE
C~EATE Seq.MENT (NcN)
:t=J:.+I

. SET VISItJIl.177 (NIW/I4J1IJI4

. GoR -r VGess» rJ(:r:.) .
C.LOS E. S£G 1'1fEN J
SEr VJ;SIG/l(ry (NGW~ VtJIIJL€j
,SET VISI~ltI1'1 (c;t...O~INYIJ'ld(.€)
t<tFii~r'€ S6&J1oJ5u r(lV61t
DE(...~"-E S E<;MENT (oLD)
RENAMe SEG-MENT(NEWJOLD)
"(T'O LO I0 e ,-----
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,SEG-MENT S(~lJC.Tt)gE

5e:&-Me~T NAME
TRAN 5FoRJ'1AT\ON

MATR\X------------
\/ISIf3Il-::r:.TY-----------

H:rlrH L :r:Q-H -rI"f G-- - - - - - - ..-, - - --
DETEcTA SILIT't-----------
f'rz:::r.ofZITY
C. L:tPP ::r.N G­
REe. 'P.NG-LE

._.--------
PR.I~1.I.T::t V r::----------
PRI.t'1 :r:T 1:"E-- _._,------

S~"'eflt
~t:~,bl)t-es



S E ~ ('1EN T PR.:r.O «.:ITY
SET SEa-ME.NT Pt<:I:.oRITY

CAL~ ~SS~P(SGNA~P~IO~)

Seb se.jfltel\~ prioil~j1-0 Q. va.lve
lh. rQ.rt ~ e [ 0" \J
• De c ides w41c.k. S€3flten. t- c(,_~cur£5

a.ftotke r:

• Decides 1N~[:c.L sejP1.ertt- PIC/(eJ...
bj IlI.p V t d.eIIIce ',f se 4 fllE'\ l-_5
"ve r la..p <;

WOt'" k.st Q.~ ien s co..,. t1ecl i"'le ro
"'I'p le l'I.ell\~ - r ri IItQ.rl~ Q.'It)t eel
Cl~ (CUrer d.i.,pICljl



SEQ-MENT P~::J:olt-r.TY

N XA '1A X(3 Y6
/- 2- I I 2.._
2.. 2. S' z-s If-
3 3 S" t.r 2-.
lI- 3 I I 2..,
s: 2- I

CItEATE SEG-NENT(')
SET FILL AREA :I: NDE)(' (q.) ~
F.J:l.L AR.EA ( e , XA, 'fA} RiD So,-, D
CLO se: SEG-M E NT

CItEATE: SeG-MENT (2,.)
SET FILL AftEA :rNDEX..(S)4-6L...UE Set-If)
FILL A-REA(4", )(B J Y5)
C.LOSe: SeGMENT ,

SET SEGMENT ft(101t11Y (1,0 -5)
SET S~GMENr P(((O(lfr (2, {)·2S)

~ .

•

. -
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5 W SWtl-C.k de~e.r~lll~.s w ~e~~ers~,fr
vec.~or) +\)c.ed. po~"'r (it. WC.orND

Mou T resuLt ;t\j t ra.n.$ .forAQho •...P1ctfrix.
ORDER.. .:I:S SeA LE. ,R~IA-rE , SIII.r-r

TRANSFoR.MATl:ON MATR.l:.)(

'wo u~ili~~.f1)t'lC~ions hel p i",- l-~e
de tlft"1ho,,_ of se.jA.ertf- ~ra.~sforf't~fions

EV'A-LUA-TE T«ANSFc1RNATION MATRIX.
c.A L. L.. r;E" 1M( X 0~~0J DXJ DY) PH:rIFX J F'I ,

SW,MOUT)

Xo, Yo f ,·~erl poi"~ ) or;~i"_ for
Sc.a I•.t\j 4rtd. ro ~ClFto I'\.

DX)DY Skl~~ vecror

PH :c rota.t iol'\. a.lljle i"" ro..J.IQ.rt.s
(po$(hve for Cllt ~ i - c (ockwi.se)

fX 1 F Y scale fQ.c~or..s



· -

SCALE - RoTATE - SHIFT

scctle



Ace U l'1ULATE Tt< ANS Fo~MATIO N MATI({~
CALL trACTM(t1:t~)Xo) '10, 'DX) bY, PH:!) FX) FY,

SW) MOU-r)

S ~Pt·" Q. (' l-0 e.v q Iv a. f /0 I'L . 0f fr4.1ts fo fttl Q11014

Pl4.rl.' x

The 0 r i3 ,iua.l f-(4 itSfo r fit a.f,o ~ P'tQ~(i)C.

MI'" is a.Vj tee II.f-ed. bJ C lee s c~(eJ

(orct~e dlld. s~,·.fl- Jetlned. bj
H.e pctra.lJo.e refS to produc.e 1'10U -r .

-
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• Prittl',hves stored. i~ 5e,5""e"J- ;•.•.
N DC. Coo rd.'I'ta.res wi. (; i-. c lip P ,~
rec r-a. It.:} (e --

• 5ej ~e 11.t Tra..'lS fo r"" a..h'o 1'1-

, -
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SET WINDow (I ~ 0.) 30.) (J.I Jt»
SET VIEWPt>2.T (I) 0.) a-s: J 0" 0 -s)
SELECT NO~MRL(ZRT(ON TtAN5foilr1AnoN (,)
SET eL.l PPIN tZ J:NO ICATo 1<..( c '-)
c e.EAT ESE a-ME l\!T at)
BOF\T
C LOS E S E"(.i-MENT
EvALUATE T~ANS",RI'1A11oN MRTR 1)(. (

. 0" o:J 0 .2.S; ~'-2~ 0) I.) I.) NDC.J HII T)

SET seG-MENT T~ANS Fol2-MATioN (II, MAT)

- - - - _.

TrQ.r\Sfo r/)\4.t 10n.
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"

se-r WINDow (IJOJ30~())3o)

SE'T 'IlEwl'oR.T l ')o~'o.S'.J 0~ o-s )
SeT wINDow r «, 0~70" o~ 70)
SET V( ~w Po(lT (2.) (J" a- S ". a- s, I)

seT CLI..PPI.rJG- J:NDI.CAlo!<.. (eL..)
c ~E ATe SE'G-HENT (ft)
SELe.C.T NoRMALIZATION T~ANSFo(NATio'" (.)
GoAT
SELECT Nof{MAL-(ZATrON TRANSfDRMAl10N (2.)
HooSE
C.l..OSE SEG MENT
EvALUATe T~ANSFoRMATioN MAtrl()(

(0.) 0) 0.2..5'", 0,) 0,) ,~ I J N DC" MA-r)

SET SEG-NENT TRANS~R.MAT'ON (II)NAT)



Se FoP...E IQ.A NSFo R MATto rJ

------------------------------------------------_.,

---------,
I
I-r_:

n Il



" ,

WoRKS TATION It4D
w z s s

GI( S defil1es a v"rt()Q[ lJorkSf4f/~'L
fAJ' tie.. ifs O&JII.se,jAe"t slorQ.Je

. -



,,2-
-

R-SSOCIA-TE SEG-MENT WITH W~eK.Srllllo
CALL" ASG WI<. (WIC.J:O ~ S<i-NA)

~FTEft

W l(( 6e J.lsplt:t~eJ.
'l~ v·(~,~le



· -

co P'I SEG-M ENT To Wo~~ 5{AT1~N
CALL' a.C.SG WK (WK~1) ~ St;.NA)

AFTER..



-

POL 'ILI~ E (N J XA)'1A)

,~ We.

Noft,~ AL..:rZAT'O~J
T~A~S FoR. MATlo",~
c= c..LIP l{ec.TANGt.E(

- - -

NDC,V

c''-t (0 W .(,.. C -

,( C.LIPPED

N.oC.
,

'WO R.IC.5 -rA T:I:.ON ,I
TIlA NS Fo Rf"fATrO#J

t .

DC.
Wo R.(<.STATlO~

1> \5 PL~'f
!,



-

c:.fteATe. SEG-MeN T (n)sa-r \/:rSZ&:tc..\T'1 (u) :r.",,,tS.Bc..e:)
Po••.'1c.tNe l N ) X A) 'fA)

,~ 'rt/c
,.
i

NoIMA LX Z.A T.toal
T({A 11& S FOlltlA1'lO.l

t
Ie"C.I.I' Iit,.ANIirt.€ I

~

.,I •••

~
"' •.

~
S£& ~ " .seG = It $ eGo = " NDC,c., I'II,XlfJ'I4 C,Al1XAJ,,, CI "'~XAIYA

WO(l(S"~ico~ a W:I:.SS
A -.

.
~.

i
-:

"

.
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WO~(.stRT(o'" seCCMeNT I(

ATTR IeUTes
c , N ~ X A J 'fA
Co ~ PR,"\\T ,ve
C', P(.(.ltltTI\lS

tfoc.

c.t..'l:.P w"H
ftec.-r~NG- LE:

S'TottEn

WoR.I<:..S1'ATIOI\I
TIl.ArlS AJll.nflTLoH

,: -



,-'7

S EG-M ENT TRANSFof<MATION

w0 (l..Ie.5 T A lIoN
SEGM£NT
STo R.AG-e NDc,

I _
\ Sea-M5NT I

TR ANS Fofl.t1AT, ON

CL.IPPED

NOC.

\/
1>lS P,-A'(

DC

e -



f=t c,TC" e.
wolltc:S"tATIONS

SEGMENT
Sfo~AGE

'J)lSPLA'1

IAPPLl:.C.A "'01'1
p Ito GoiA ,'" We
~OftM AL.' "Z.f\ TIO
'TR..AtJS fotP1 ATION

NDC

SE't=MENT
StottAE-2.

ISlGtt, ••-r -,
TA.ANS~("~&~

w:rss

CL.IPPED

NbC

DC



:eN SER.T S E~t'1 EN T

CAlL. ~INS t.l-(SEG-) 1'1AT)

Copies l:ke prim·,f,'"t'.5 ;~ sejrltet\.t-
SE G- l-o Q.I( r~e Q. c.~ i" e c,J0 ric.s ~c.Flc ns

R pp I~ sej ttte Ilt I-(a. ns to r".Q.h'o~

• f;ke~ Q.r p (J ,'rt se r I: ~ra. It Sf0 rttta.h'0"'­

spec.·lfl'ed.. bj MAT

• :r f 5ej PI.e Ill;- 0 f'ell .) p" ,(1; ,h~es
bece Itl.e pa.r t o.f -t-~~I:
se~ Itt 4.1'\. t:;

• T,k eel ir p ''''_j re~~Q"-J f.E.' slo re-':
wd:"- I;~e prill1.·'~/lleS Ih SEG .
!S Ijrtorec(. The cvr re nl: one
15 VSQd_

.. -



:~-

NOC
(f

RCTtVE
WoR.((S1'A lto'"

tN.IS 5

/

I ReMO\(r:
C.<-lP

1

\II



I~ I

oPe'" WoR.I<STATION (5 S ) s: » ,)
OPEN Wo~k:SrATfON (DISPLAY J b) 4-)

SET WIND(JIA} (I~()~70~ o.} 70)
SET V Ie:W'POR..I ( I) 0" o .S" .) o· S.) I)
SE.T WINDow (2.) o~ 3~~ o~ 30) ,
S'E-r VI£LJ ('oR..T ( 2. J 0) CJ· 5; 0~ a- s)

Ac.TIVATe. \NoR.KS-rAT/oN (55)
Cf<i.A-i €. S~G-KrN T (H S)
SELlCT NO({MFlLI"ZPtrlof\l T(AtJSfo(nA1IoN (\)
\-\oU5E.
C.LOSE... SEGME'NT

C.fZE.~T£ S~G-M.ENT CST)
SELe:C.T NoR.MALI~ATIOtJT(ANSfo~KA1iotJ (1..)
BoAT
C.LOSE SE&MENT

: -



WJ:SS c.on}a.\ns se~tl'\.e",bs
\-\S a.~cL· B-r

RSSOCIA-TE SEG-MENT W:lTH
WOr<KS TAT:rON (O:r.5PLA Y , H5,)

Se5 rnenC H5 w'dl be s~orecl OYL .

WO~ l<sbat-to V\.. Q.S \ ~ 1) \SPLA If "~rJ_ bt;e''''-.
a..c..~\\1e w"-e IL S€jmelt t- cI.ef,'n.ecL
• No ceo 1:>:X:5 ~'-AY need. not be a.c.t',ve

coPY SEG-MEtJT To WoR.k.STAT\oN"
( 'I):ts PL~ V .)BT)

P\cr.l)(e o», works tqtiOYL. d.~sF~) t»~uld.
b£. tt,.e. Saflte Q5 '!~ ir hatt beet\_. a.c.~.\)e

wke"" BT J,e~'n.E:r.l 'BUT 5,€3met'\1::-
vtoC st-oret:l Oft.. wor(StCltlo f\. D\SPLAY

''- -



! -

.s 3

ACTI"ATE. WoR.kS-rA-rloN (0 JsPLA'f)
EVALUATE T~ANSfoRM,ATION M ATRrX

(OJ o , 0) oJ 0, I) I" WC~IDENj

C({EATE SEGMENT (NEW)
.INSER.T S£G-MENT (H-S J.:r:OEN)
ItJSE((_T S€G--MENT (BT;,IDEN)
CLOSE. SEl.t-MENT

Se.JPlene- NEN con.~a.;I\;r\j both...
HouSE aytct BoftT tv~'{ be
J.E ~ ln.ecL 0 n._ C1.C. ~ I -re No r--k s (-~~t'On.S

i- ,_,.••



C. L :r. P (-'.:r:..N G-

SET CLIPPING- INDICATo~ (CLlP)
EVALUATe: T~ANSFof<MAnoN MATRIX

( 0, 0, 0, 0-as , 0) ') I) NDC) MAT)

ACT'VATE WoRKStATION (55)
C.R.EA-re: SEG-MENT (H S)
SE.T SEG-ME.NT TRAIIISFbf<MRTlolII(HS/1Ai)
SEL'ec.T NoR.I'1ALI ZArioN T(lA~5Fo~t1ATION(l)
HoOSE
CLoSE SEtrMENT

~ EVALUAtE llANSFb~rtA1ioN NATR.I)<.
( 0) 0 ) o- 2 S"'" 0 '" 0) I) I) AI/)C) tf /I T2.)

C.R.EATl:' SEG-MEC'JT (BT)
5ET SE(;'MENT TI(ANSFo({MA110N (3i)M'A,2..)
SELEC.-r NO(M ALI~ ATIO N Tt.RNSfo(MR1toN(,)
30AT

, CLoSE SEGMENT



· -

SEGMENT HS
Ira.t\s for/l'la.h·on... i 0 ·2..5 f1~T

Re.c.ra.f\j(e .x: = o? 0 "S

, = o·s-~ J

Se~ ",-e t\ t­
C ( 'I P P in3
HouSE.

5EG-MENT
Se..j tJ..e••.1:- TrCl ~ s torI'tClh~h.. -7 (>. 2S" I1AT
C (\ r p tt1.3 Rec:~aJ,<.]~e X. = 0 ..=,. o .s:
B()~T ~ = 0 ~ 0·5"

Rei'" f\TE. Wo«KS-rA'TloN (DtS PLAY)
ASSOC (ATE SE&-MENT WITH ~oil(S(RlIoN (DISft.AYjHS
ASSotU\Tt SEG-n~~r ~rrH woR~StAr(oN (D\Sfd\'() g,) .

l

n I
, I

I
I

-- - - - I
I

<-lI



': -

AC.tIVATE WoRKS1A(ION (DISPLAV)
ssr VlfWPoa..T(3jO, o·7~J 0)0-7S)

SeT CLIPPING- I~DICATo~ (eL..)
EvALUATE 17lANSFoRHATION MAfRI~

( 0J 0) 0 ;) - 0 ./2S.) 0.) I) I.)KDC~ I'1I1T3)
CR. EATE SE G-ME~T (NS.»s)

J -

SELEC.T ~o«MALlZAT(ON rRANSfo~rrA1ioN("3)
INS ER..T SeG- MENT (HS, MAT3)
INSE((T SEG-MEt+JT (6T J \'1 AT3 )
CLOSE. SEGMENT

S€GMENT NEN
Sej I\el\.t TrClf\.S to rl'\Q.t ion.. :: .I:J,enr: I:-j

C! if rill~eec~o.",~Ie = (0 J I) O:J I) io~:;p--
· (0, o-tsJ 01o- 7S_) C.c,-~;

I-{o ()S E l'0 -1.S '" o- 12.5 .
p)ofl T ~ 0 ·2.S" ~ 0 -,?. :s



1'61

-

I
7

-[OJ------:

I
I I-

CL~

NoeLl P

CL. ::.

CLIP

_ JlSUS
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REFERRING- p::t:CTvRe CI-\~N4E~

I I; trl4j be rite.ff lei ent- 1-0 updQ./:e
works~Q.ho",- rrnPlecl(Q.l-el~ I-h.ere is GL

p ic.ru re c.h.o.tl.je .

/ SET DEFERRAL STA'e. ( WS::I:. D :J . ,
DEFE~~.RL NoDE" IMPLICIT fcGENER/fTloN ffOD~
C ,q·L..L. G-SbS (WK.:r:.J')) t>E.Ff'lo{!») RE'~'M~b)

DEFEf<~AL- l'1ol:>E
R {{ oWS wor'(.sra.~I·O~ to de(Clj ou rpu t.-
ASAP .as ~oort. .as foss'tble
BNI. e- ~eto(e ~ej(.t; Jt\~e(G1cho"L ~ fobQ.IS
BNI.L. ~.fore ~el(.r.J:.t\~e(Q.ch·ol\.~ c~ IS
AS-rx. At Sot\-\e TI me- -
IMPL.:tC:I..T REG-ENERIlTION .

I Certo.i,,- flJAChol'\. CQ.lJse fidwe ~o~e ,~e'lt'rt:tred
15'0 PPR ES<iED ,'f)I. plic it rej e 'Ie rq h'o•••.sIJfFfeSS eel.
IA-LL.OWED ,•••..p It<::'d:- (eJe'lerQ~io'1. ~lIo(Jeol

, .~



DeFeRRA~ MoDe eXRMPLES

• Cff-l;rte plotrer oucpvb
spoo (ed. ro ma..J ne rlc. to.. p e AS"1

• 5rora.~e Tube conn.c:crE"( (--:0
h.ost- via.... n.e(~~~or/<. e~:tL.

• Ope.raJor- vsin ..'] r~o stor~.Je
f.·v I,e S and. Irtf f) th '7j fro rn... .

boc/~ sets of- t~uM~{J(\€efs SNIG-

• !4 ;.jh.{j '"le.ra.d:iv e v'Ec.ba r:

refresh.. d.lsplct:J ASAP

-



I '10

:IMPC.7GIT Re&ENER.ATION

Followi.ft,!! fuftcf-iol\,s M~ i"'rl~ ell\.

l""pItC,t r~~~l\er.b·o~·
• SE.T POL'1L.I.~'E REf'RESE:I'(Tt!TION

ecc -

• SET fAlTER.N f<-EPR.ESF-tJTA\\toN
• SET COl.OUR, REPR.ES~Nr/-)TloN

• C h.a.r.~e WoR.«S fAT /()N IA) !"JIJ' I,\ (I" "Ie'" per t
• Ctl.ll.n_~e se,j /lte.". t a.Cr rib u I:e.
• 5e.1 tn.e.ft t: cl e (E. tOt 0 h.-

• Outpot of Frtm.ihifes wken.. S€ji'O\€l\l:­

p r io rirj ·IS Imp or tQll.t
Worksbak'io,,- sp~c,f ,e, ",~,'c'"'If ecz,,­
d.o ',,,,,, edI.t-elJ

'; -
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. -

UPOATE. WoRkSTATIOf\(

C A t,L. G- l) INK ( \;\, S ) R. F )

Forces b~e clisplaj ~o be corrent
All deterrecl a.ction.s a.re p~rForm€cL

If RF= PE~FORM) an ';mplt'c',f-
iejen erar ion.. is do f1e '(f i~. is need.. eeL.

If RF= POSTPoNE) 110 impil'ci t
rejenera.l.-ioYl.. J.one

UPDATE W'O({KSTAT.r.ON (W s ) PERFoRM)
":iLtrlfla.r e tfec t ro :
SET DEFE((RAL STATe (RSAP, AL~OWED)

w'tI:-kollc cha.n~irlj Jeferra.l sh~.te



.,. -

CLEAR. WoRKSTATION
CAl-L G-CL..R. Wk (WkID:J COFL-.)

CC)FL (c.ontro I fla.,j) = .Co (\.\DITION ALLY
AL,trS AVS

'Deleres ClJ(",:,ent- p;c~ure reQ.dj fer o, .
new I t')'La..j e 1:0 be 0(.)(;PC) i:

• AU defercecL ace-ions eXecurecL

• If dlsplo.,j surface ',s a((eQ~f C~€q()

w'd( onlj force a.no!:{,_er clear: If
Co FL = ALW (-t'fS (a,((OW5 ~(a.fll< ~rclftre5)

• U pda.1:-e s works ~a.hart.. W (ndoc.J !v I-E'W po r t

• Deletes aU Sej~eflt-s OfL LJork.stciCI"o1L

• D,sp(QJ surface ''s noted. 0.5 fEr/pT/



· -
1'1 3

C<EDIlAW I1LL SEG-NENTS ON IAIO({K5fftTfON

C.ALL.. (ZitS G- W 1(. (W I( ~O )

fI/1 ~e!erretLtl~flo~s "I' t./orkJ"lltr,o;"
WkI D are exel.ur€JtL ~.

Tie tltsjJ/'!} sur/tlce is ckare,L"

/1// viJi'~ J'7jPte"f..t Jf()reoi,,~ tt.e
Ic)or/c.s fJ;o~ are r~a't¥/~ee:/



G-KS EN v'IRoN MEN T
OPEN G-KS

CALL G-CPkS (EFJ.8uFR)

Opens GKS. EF is c~e name of file
used. bj .G-kS ro re ruftt error 1·1tfor~atiort.

r"ihal,'ses matt~ G-KS varIables ~o
cLefa.u (r va (ves . For exarnpl e :

ftl.dX nup\~er SI(l1o(ro.neou.s "p~n wCl'ksl-a.~iolts
d.~ ·f0.1) U:- I in e 5rj(es
cJ.~fa.ll{r iYlde)( setc'lt19.s

__13uFA is a.mou"t ot- t)tern.O(j U~(ts - (t'tretJten ·
d.epe~d.e~t(-l oses ItI\p(ePterttat,'oa,..d-etQcJ It)

C L.OS E a.KS.
C.ALL G-CLKS

flushes buffers) closes error tile et:«:
I--- "_J

-



-

•

•••
•

GKS STATe l.-:t:.s-r
C·.~n.ra.(n.$ sra.r-e. VQ.r-ict~(E5 a.n.oL de.f4.v{f­
,'".fer- fY'.a 1:-( (; n.. 0 f 4!t> ba I s i3 f\.', f l Cq-vce
Scm.€ of th.e E.n.r.iles :

SE.C cf- cpe.n.. worksh:t.t·~ons
~~ ~ 0 f a.c.rt;/€. lAJo rk:5~J·,on.s
c.t; {('E t1. t- .rt a r O'l.c\.r « "'Z.a.t t'o fl. ~ ra1\sfarm.Q_ ~ "0 "­
V!e.I.~p·o("r In.rv~· pr\Oclt-'I I;'st
IAI! n.Jo w 5 Qr\.d. v t EtJ pc ;·t,s
(.u r re rt r. p r ((,\',r'~~(e ;n...dex vGt.( aes
c.u ( re n. t ct S P E c.l::s
c.v' r r e fl. t PC( t ~er«: size ctfl.c!.;~ p~I (\t­
c.() r re n. r.- PI'c. k. ;d.e n ~ •.~ Ie r:
Y1.Cl.fltl.€ 0 f CpEfL S e..~fJ't€1\ t
<e. r.- 0 f. S€,4 "\E n.r Y1.a. (t~e. s ,~ tJ se,. _

E::..,(en.t:- Cf u e l)e

•
•
•
•
••
•-•
•

• A •

~------------------------~------~-------!
.. .. ..
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GKS ope~F\T't4G- ST~TeS
To a."tel err" r: ~a.n.cd. /"fl5' Cr 1<5

Je ~irtes a.. set c f- 0pera. f- !"":j .s~a.~e s "
s r ec'tf( c. G t< 5 tu nCrlO ItS a.((c £J ed. in.
e.a.cl s r'tre
G-KS OPeN

WoR tc:S-rAT,oN oPEN

Wo~I<S-rF\ TtoN ACT"/ E

-SeC~Me.NT of EN

S~,..id:or-d.erin.,:j 1-0stct~~S



,'11

woR..I<.STATION l>E"SC.RIPTION fABLE

Defines J;l,_e tj pes of worksta.l::'lon..
a." a.',la.b (e a. t t~e ins ~Gl.ll~ ri()f\.... CoN~:r NS :.

• Wo r kSbtbon. cQ.te~or~ (OUTPuT_,ou":rri··)

• De~lce. coord. tnQ.tes
• Dl'5 plct~ svrfa.ce srae

• Ra.srer O~ vec.tor

• D~nQ.~I" (l'tod\~ica.tion. 5~Gl.t-uS for
f'ep res en.rct~ion.s or- pr', ()1,'I~;\(eS

• DefQ.u{~ deferra L /1titph'ci ~ reje.nen~tiol1..Ptode

• L'net~fes el-c a.va'd~~le(s4fk.e for ot~erp(/Mif,i~J
• $uppor I; for sej/)'lenI:- . frio ri ~ .
• 'Djtlo..n\lC. IlI.OJltlCQtiot'l.. sh:!,tv.s (or sejPlellb
• De fa.v l~.s for f 0 "CQ L In.f t) t- J.e " ,.c es



Wo~l<S"AT\o", STATe l.\ST
COl\.raln.~ ;.,_fO("MQ.l:-(~f'\..· speC:t~(c +-0 CL

pa.r ric.u la.r "1' e n, '-'10rl~stct~ l~ n... Defa.u (ts
r-~ke~ frofl1, work:.St~r(·~"-Je.~cr·trt!O",- t~.~'e.

• we f'ks ra.tlc n ;d.€n,rttter-
•
• ,--,I o r k.s t-a.t ie n. r.J F' e
• <t c r:ks tc\' t to "- st-ctre. (f\C.TI.\( E. co ~_ t't.e- t: )

• S e.f: c t- s to ("Ed.. S-t:9 ~.Et'\.t- s
• J.e.~errC(.l tl-\o<te / if'\. pllc·tl: reiE "u::.C"cJ.'~cn__-

• J.l~rkt~ surta.ce e.(\1.rt~
• new 9ra.(l-\e acJt·on.. (l.ec.eSSo.r:_t a.t uf'dq/:t!?
.~. p,... \ f\". ~ ~ tV e bun cL. l e t-a..b I e .5

• (.u(re.n.t-'-("e.~ve5~ecl LJorkS&Q.hc~ wr"J.o~
• q v, etJ port
• I r;J tCQ.l t fl p \) l:- d.e.V l'Ce ~'"for f't Ct~ ! '0 'L..

• e.& c. .

•

, -



Allow a.ppllca.f-ion. pro:Vll.ttlfl'ler ro,
a.ccess 'Iflfo "'~Q. t ion. &11- t~e S~Q.~e.L(sts

• A" ds e.r co r: J {a.~ nos t.c
• Lib r a:~j 'Rc (; t- !~e.s
• Tune a.pp 1(·c'Lt- (~rL

T~P ,-cQ.L for- f\'l... ;

I.NG.,l;I.RE 0- (IND, tt\f·o )

e· I.N D = 0) ~y\~o 'l5 vo; h'e(

• IN'D:f= 0, (..(!)t\ra.·lrtSError nll(llSer'

Mot pOlS iLle 1"0 ~et:- •. 'ICS error
w"el\ c..lli"'5 :INQuxRe

-



LO 0

ING, vI RE._ l>ef=RUL'\ t>E.~€Rf.ql 5"T.A1."E
VALVE5 (W Sf, IN 0, D(:"MopE.) ::r. r"'!PMoD e)

'IKD = 0

bFMoDE See to ASAP J(5NI~ e.f-c
:I:MPMoDE: set- ro SuPfa. e.SSED or

ALLOWED

I ND =- ca G-« S (\ 0C ;n. pro pel s ~Q.t e.
( (;-( S 1\ 0 toP EN)

= 22. 5 pee"It-leeL warl<.St~rl~rt.. tjPe.
W ST is ifl V'a,lt"cl

= l-3 Spec.\f \ed. works r'lr,'o,,- tj pe.
WST rloes not exist

= 2..4 S'pec.°lflecl workstG\l--l~"1. t~pe.
lNST ',S rte c- (!)~TPUT or

OUT:r N w 0 r k s l::Ct r "0 'I\..

" -



, -
_ 20 t

ERRoR HRNDL.J:N~ .
.

- All e rro r's ref'o rrecl b.~ e n.l-r-,~1 t VI~.

error t-ile ;
(,) Ec ror: Nv m.be r:

s« 5
a. t t- e PL\o (:-.s
~o
Co nl:- irlu e



-

/00"':; 10 tr

120 ~ 12&

6-(<.5 ER.~oRS

In.correct Sral-es

/jorkJitLh~1IL. cloer AD/- eXls~ Aor
¥e"-/I2CII~e ~ ~r0"Y &j7~ elc.

v,..()4j Ira """.5'"" r", It.!ton. HeMr JtfI/ ./

/"t!i"l4.'!j ~ tk!;" I 1101. i" 1/'1IttI/
4/o/'r!'c.llo~u/~/otJ Aof /~
AI{)e v,,;f .r7~qft!' elc .

I}uq,/I ~/h,"'lef~/o~ _

1#f.~)C/ (J/'e,/ eh

IfIvAle/ ol.?t)/~h1.;/0':7 .,
o ()~'/f 'p//~IIIf/~ .)/lfvd,(/ t;'/)(J
e f..e.
SeyAe'll ~//o/.S

I-c..



-

'If'
(i-l(S F'lJNc..T\ON 7 ERR.o R. 1:4HNDL, tJ G-
FC.T I.D _ .:» (NMI3R..1FC,:r.D, EFJ:..LE.)

I " II" I
I II ; 1- ~ ER.a.oR. loGG-ItJG-

\, 1 (NM6R, FeTID, £F=It..~

• ()ser sup p ,{'e cl._ E«R('.)« pn"':l' LJ.: t\;G­
rcu tin.e. (..Ctfl. prov',dE. Gt.c.r~on5
~o.(lorecL tc) eke. ctf r (~'Cctt ion. .

•



oPeN G-KS ('EFJ:L..E, _.,)
OPEN WoRkSTATIoN ( t ~ f. , 3)
(1CTIVflTE lA/oRKSTAT.I.O(\( (1)
CLOSE SEG-r1E.NT

• Error ~ene("a.recl - SEG-MENI not .
open.' - Error Nv~be r 4-

USER. $vPPlIt:D ERRoR HANDLIN4-

Su 8 ROOTINE ERRoR HANDl.;INCi
(NMSR, FeTIO, EF'.J:LE)

IF (NM&R. -NE· 4-) scre 100

Use .rNQ()I~y IVlle/ions 10 see
tJ'/~L. tJork. s fa f ions f,/c r(! aCl-I"ve
fer"-a.p S

100 ERR.oR. LD (1.trING- (NM&f<)FeTID EFILE
I

I(EwRN
EN~ I

~1 ~~ J

-



·EM Et<.G 6rJc'i CLOS E (;(<:"5

CALL G-6CLkS

Imp Ie rn.e " t-a.h;,n. depencle(\ l:

MdJ he c4l/eJ. LJ o.ppl,cah;'~ or (;.fCS

•

: -



~ENERAL~ZED DRAWIN~ fRIMITI~

G-DP

PRIMID .) tl..e fl.DP Ide;}/-;fler" .
~etil1.es lAJ~iel,_ ~.Jpe of aD P 1-0 d.ra.c..::J

•

N) Px J p'f Jet/n.e a. set of pOlflf.s
us-ed. bj aor , Tl.ese are /.eftheol.
tn: world. coord InQ.rl's alte/ t.Ji/!
Je~ trans fornr.eal.. j()st lIke a~ oller

<>-foll'lt . .

If! IS a. "~fa.rect:Jrd. IfJ(t) -? If} (L.)
fro vie/I, t:tdoliftol7a{. non - JeoAel-;(;;'
,itf~r /Jr. 'l I-,~n....

" -



GENERALIZED DRAWINt; PR:!MITIv'E

• An~ pri~,hv-e attnbutes CQ~

be bound. 1-0 ~r~e Gb P

•. G-i)Ps f)tvS t be el ippec! corred-(;j

• A l(ows «cces s ro h.ard'.)a.re
fe<:(rures c {rete.

arc
elf IpSe
Bez"te r: c()r1fe.

..., .

• (i eo A.errj s~o u (cL ~ e rl\Q.i Ill-a" 1'1.eel
CI"rcd-es heco~e el(,pses under
d. I t-t ere fl r i Q L sc,e, ( ; flS

: -



MESSAG-E
c~L..L G-MSG- (LJJ(:L:D, MESS,)

C1.a./ac!er .slr/~ .J'~'lf 10 tJ;?er4./;,r

,41'J1ltcllha~ l'/"acJ'/tZflt,.'tiS' /fo elMlral
o«:'~e.) /f J~fs cI;S/,i4.~edr;/lSh.//~"'_
could tlse d f/e/e"l- ~v';ce) 0

CHANGE PAP~(L 0'" fLOTTE e.
MOONT CINE CAMERA

PC)I" Durt' I) , 0I\J (') G. "" MAG- tJg(I C
fA ('Eo (ro NZ-(AF/LE wor/(.st-af,oI'L)



-

ESCAPE

(ALL G-ESC. (FeTID., LIDR/ IT'>R._, ML01>i<?
LOD~?OD~)-

r==cTI D lS tunet I(,~ Idell fa, f( Ca.f-l~"-
L :r.0 R. l-e~ ~L,. o~ ("put Jlt tea. re<:of'd. .:I:,o

1'1LO0 R. P\Q,;x. le"j C-i..,,~ (1) l-pur dlt~•••(<<Ole
LoD fZ le"'3l:-l ot oo~purclQ.t'l record. OD~

YOl) CA N :Do f+N Y tHING- A' LDN(; »s.
«) G-1<.5 d..es('j tt. Con.cert flor V'lo(q_ted.

" {-,) 0K.S s t-y_t-e ~,sl-:~ 110 t q, ( t'€ red,
(-) Wo ~e0 met-floc OV~fut

1) ,St'd.e erfecl--s we!! do-cvnr.e~fe~.
f Mtll~ir'e d"p(4j !rJu.ffer.5
• RASTER oP
• 8~l-L.. - vote IE. (



'210

trl<S l.OGl:C~L.. INPuT 1)EV~CeS
GKS tlefine.s six classes :
LoG:[CAL
:rNPUT
'DE"'C: e.
LOCA"'o~ • posi t 'ot\.. in. wo•..lcL coord~nQ.~es

Qn.cLnor- fl'\ Q. Itza.C i0 "L
brc1,f\.s fo f'Ma..rio n, rt l)m.be r:

VALUAToR • a. rea.l num.b e.r

CHo:r.Ce • CLnot'\-ne~t:lrive ;rt~e_'ter
r.ef('eset'1..tit1j Q.. select' 0",-­
f~o m.. 'l. set:- of Co h.o·, c.e.s .

• a. se~ '?lent .nCl~e a..ncL
P l c k.. ldoe""c l~ 'e. r:

• a.. c.h..a.rQ.c.rer st.,':j
• se9uenc.e. of posit-ions .,,_

iNor-(cl ccorGtll'\.c:tres a.~cL
norm.Q.1 rzQ.t to,,- t ra.1'l3 fO("MQti0 ~
flt)ttl/:,t!.~

}e~"ce c.af\.. 4(SO r. t-~rl\.. sfQ. f-C)..$
,~for f"to.~ \0"-

ST~OKE

. -

,



2 I I

, -

• f'I.C l~ I0~;(lc.Gt.L ,n pu t- Je.\I lc.,€. us e.d_.
!-c; j d.en.h'f.'j Pa. r t "f p ;cJL' ('E. of-
In.{-e:ce st.

• I'll.a.j0 r , cL e.n.t~~t·c ~ t~Q ~

SEt;.M E.N T ~(A (~, Eo

•
yJ't Gl\..

• PI.C( ID ENT I FIER. p ro~ ,cl.es
a.. se Co l\oL Ie" e I of na. fI'l irtj
of p" i""ij-.'ves IN i. tk i",- a.. sejmen. (:-

REQ\JeST P~CI<_
CA-L.L C-r~.~ PI<{ttlS., l)V~ S7j SE<r.JPICI(ID)

Ret-vrns f/..e rza/)t~ of a .respte.'l f S~G

a'l.oL a.. Mare. 7e~~f(~ ,oIelCf,f(Ct:l.(-~O"_
t.J,"il.,:'" se,jPte",t bj fJICI<I.D



~ 12-

" -

C ALL ~ S P 1< I D .( N)

S u6 se4uent" outpor- pr.f'I'1.°. ~.v~.s
w~(;~in. SejMents wilL h.a.ve a...

p (0c ,~ ~d.enr 't F; e r: Va lv e 0 f- N

a :,5 0 c .{C;~f--ec::l W lt l (:~e fl1_ U It t "L

.r;o ErJTJ: F I.E~

rr: (0fll.0( h ves 0 I) t-s (°d..e s €. 4 ", en 's .
c,t 0 (l o t- ~ a.ve Ct "'-. at. 5' .so c ',~. f-e.cL.

• Ir ic..(.
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-

poL '1l.I. N E ( ~A ) XA ) 'fA)
SET PJ:C~( :I:.OENTJ:.F:I:eR.. (3)
Po L'I L:!.",E (Ne)X t3 J Y (3)
Ci(EA.TE SElt-MENT (\0)

Po l....~ t:r.C\q=. (N. C ) X.c., '1 c. )
Po l.'f tINE (NDI XO) 'tD)
SET P:r.CK IDENT:I.F 1:E R. (4-)
Pol..:! t.I~'E (N E) XE.) YE)
Pol.'! l-.I.C\I E (N F ) X F) 'I F)

C.LOS,;: 5EG-MENT
Po \,...'1L.J: N E (~~ J X Go) '1G-)
C~EP.TE SEGMENT (n)
Po i,'f '-1: N E (N H ~ X H ) Y H)

Se:r P:Lei' x 0 ENT 1:F J:eR. (3)
Po L'{L:r~,E (N~ I X"J:, Y x)
SE -r PX.Ck J:T> ENTI..FI.ER. ('1-)
POL-'f'-!:I\(E (~J) XJ, 't-:r)
c.LO 5ESE G-MEN T

s e.Q-Me:~,.. p x.c:.~
NA ME. .IDEM T lFtER

-

-
lO

to

lO

10

\ ,
\I

\ \

-

-
3
3

4-
4-

3

4-



=: -

_'/'-'T-7 .~{r I ,
'\.. . \'"---- -. ,_.,..~~----~~------

~~------------------,-____'
L R.E.F\ \" E. SE. ~ ('-'\EN.,.. ( t ')
TR.G:E.
CL.oSE SEa-ME.NT

C.R.EF\\E. 5E4-MENT {2...)
l3o~T
c: LOSE. SEG:MEf\{T

'- R.e.ATE. 5 eC(.,'1 ENT (3)
'PONO
CLOSe: 5EG-MENT

! 0-0 Co "-\-r :r..tJ UE
R E Q\)EST p.J:C. \<... (~\{ S) D'l \ , ST 1.) 5 sGo;~.rC\<..J:~)

(.? ECiu EST i.ec Area.. (ws , D\(:z..)ST'!.) MTp )(;) y.)
E:VAl~J"TE.T(AMSfo~MA1tOf\\MAtf\)l.(O,O,)() 'f, OJ \) \) MOC_,f1fl1:)

5 ET 5£G-Mt~T TiZAN5Fo({t1(\T,of\{ (SEG) 1'1'-'T)
C-:;-OIO too



-

c ~ EA T e. SE (Tot'1E.N\" (,)

bo lOt> -:r::. \ , J MA"')(.

SE.T P :J:.C.l<... :r...OEN'T:r.. ~ ~ elZ...(. jO)
1'>R.~ w c,eo> N N E c, 'T :r_eN (~)

• • • • • • •

(00 C. oNT.:r:..N UE.

CL.OSE SeQ-MENT

rQl-vrt\S SE4- = 1

P;r. c.kl:.u :. 3"

•
•
•
•
•
•



l./~

-

5"e'1~e.t\.t a.CC('tbU te. SET ])ETEC.TA B:r.L.IT)'

CA·LL. G·SDTE.C (SE~Jl:>E:'T)

Sets tfeff!cfa.6i/t'1-y of seJAe'lt SI:. (1.. fa

tie-r J eic{er ~eTECTI1f3LE. or:
VAI'D IE.T,eC. r,e:/ 13L.E

Defa.ult ;g /)Nl>€71Ec.rFl8LE.

! ---------------10------------...'
-,

~ t:.T DE" E c..TAt?, :rLI. T 'f (1., DETE(.TA aLe)
sET 1')E..TEeT Ii (3 ILI T '1 (2,;tDETec.TA- 6t.EJ
~ E..T 1>ETEe.TA G :ILI, Y ('3 J UN1)ETEC.TA 8 LE)



., -

XNPuT MoDES
cQ.c."'- Lo~ic&l J:"p"t ·Oe"ic-e ('4 f\ tae
ope,... •. ~. cl. itt. t~re e fW\ocles :

r-e.a.J..s Q. lo~'cQ.l lr"\R_OI:-
VQ. (Ue f t'"0 II'\.. S P e e 't -F t •ec:L
Lo~ lCQ.L Inpv r D~"ic::e.
GKS W4"tS un~il input- ;s
e"f-erea... l,j cpera~or or-
breQ. k. 0cc vr s

G I($ ...,ic,,"oI)I;' \.Va: Ih"j for 0re rQ.h,r
ret-vrns CUrr4!nt lo~(CelL Ir\PtJl­
va.(ve of spec IF, ed: L.:t.. b

G-KS tncitn.ra.ins Cln '" PC) I; 'Jueue
of I-el'\pontllj of'dered.. event
re por~ S fA) k lcL;. ~'l"enctPt e.. .0 f
c(~vice Ql'\ol. fOj'ICQ I .nftJr Vq've .
E\lent reporh are 3ellerQ ~-eJ_
4sJl\c"ro"ol,)s(~ bj oper<~~or

E"ENT



PflOMPT/
ECHo
TYPE,--- -- - -~- i

I ...•.• I
I , , I, ", •....

I
I I._---------

MEASURE 'Ialue dererminecL b~ one or­
()tore pk~S ie'lL input- devI,es.
Can. ~e tL.o~jltl-of QS a.. process

-rRJ:G-G-ECZ lndepen.del\t- proc~ss t ~a.t
Se ncA$ a. D\eSSQ~ e 1-0 one or
f)\ore. l03 I'cal rI\pU t- De v',c eS

! -



2./ or ..

\..oG-:ICAl- :I:.tJPtJT DEVIC.E: MoDEL

MEASO ~E ~ VClrlle J.e~er~illecl·bj one Dr more
t:levl(.e 5 . .

1RJ:4-G ER.. ~ IrtclepettJettt pro(.ess Sel'ldl~j
tl'\essQ.ctes ro 0«e or Pt.ot"e
I0~lee\.L In f' u I:- de" ice s

?"'~sie4L I"'ele~e~Q.ho.,. Lo.!) lCQ.L
l>e" ice l.eV'el LeveL

IT"'i~~~r«I 1.05'c. •.L
l>e~tce ,

~,,~~\c:~'- I'Trl~~er fJl)."l~e 0-

1
Lo~\~~\.

JPC~t ,'~Q.\.. , '1 f1e~gt)re. A b.,,\c~ .2.. •..
'bet ~('e "

Il1eQ.srlre.. B I \"'O~\CCl L _

I rt eQ.sV'e c.1
)_4l"i~e. 3 .'

I
I
I
I
I•

, -



G-KS LoG-.ICAL ZNPuT DEv.I.CE. Mo])EL

P~OMPT /eC(-(o TYPE
Pto f irle s f c>r tl1.. 0 f p ro tn.p- t (ftj a.ru:L

ec ko\ "'j ~0 be. Ul t!rL

:I.,,\:r.\" I.A L vAL UE

SU f r (lee cL b~ pro ~ ra:m..",_e r:

E C '-'\c f\ faEPt
.rnJ.lcaJes wkere ech.oi"j ~Ol) Iol.
CQ.ke f' \ctce

bATA Rec.ot<.D

A Jrl \~ l~ I\Q.L '.1\forl'lQ.~10k.. re(e" a.llt 1-0 Gl..

s'Pec (~IC:. de" ice

" -



FLOW OF .:t:NPUT bATA

---->~ COMTRo~

REQUEST MaOE

Cm.ea.$oreb ( (\::-r,~~eS)
Su,•..Jle "~(f)e rehJ(n~cl. r~ a.ppltcQ.{-{·o~ t..,l...c,,-~(~je("ftr~J

SAMPL.E MoDe
t .. f

(O\eQ.svre. )

If133€r flCr used.. VG\(ue

Qr\5~~t)
re.{-v rfteJ. ~or eQ.c h. SAMPt.E

e: \(Et4T MODe:
. ~~

I~ern.s' rCf)·.o"ed..
fro"'_' 111~ve bJ
A"'J A \T E "E "J T

C •••.eQ.svre) Ctr,~~e,..)
vo.(ue 0.('.(1. Je'/tCe ,t{el\h f (cat~of\.. to S"l1!e ~ II::: I.·~ \./~ ••• h~.1jc.,fi(~.,.

. -



,'100E:.. 5EfT INa-

E"e,c k. d.e" ice ca.n. be "r\. _on Ij one 0~

l:h.e.. ~od.es REQ \JEST, SAMPLE a.~ EVENT

SE-r

1'10DE - REG-VEST, SAMPL.E er EVENT
ECHO e c f\{OEC.P.OEC. --

DEFA\JLT Mo1>E IS REGUeST

DEFAUL-T e C IS ECHO

" -



SET LOCAToR MonE
CALL &-SL.c. \'1 (Ws I 1)V J MODE_, EC)

s a-r VALuAToR- MoDE
cAL'- (ioSVL-I'1 (WS ) O\{ J 1'101) E ~ E<:)

SET C.l~O::t:.C.e Mot)E
CALL. GSC.HM (WS}D'JJ MoDE) E.c)

SET PJ:C:l<.. Mo.t>E.
CALL GSPKM ( WS ~ DV" J MoDE J eC)

SET STilI.t4G MODE

CALL GSSTI'1 (WS) 1)v1 MOOE,;S.C)

SE.T STRoKE MoDe

CAll GSSKM (WSJ '0" J MODt:) EC.)



" -

REGUEST LOCAToR (WSJO")S') N)X,V)
REDRA~ eOflT AT (X" y).

MEASuRE process sra.rrecL
EC.HOI."J IT sh:l.rf-ed..
-rR.IG:-GER p,()ceSS 5f-a.rh~,c:L
G-KS is srof'peJ.

~

•
'I/

i'-. /
2

u

R.ea.uES' LOCAToR
Cop\p~e\:-e. .

pl.o,les
cross .
h.c::t irs

~

u

I

•
'" V

I
7 -:=?-:»

Presse:s bu f:ton...

Ll

s·

BoRT
red..f'a..w n..



S-rA TU S

STATuS pQ.rQ.ntebE? r is re~l);11 eel r-o
i t1..d..l'co. l-e s cJ c.ces S 0 r: fGl"d o re
o 1<' succ.ess
NONE fQilvre

No N E IndlcQ.res ',(\Pu t- tLa.l-C\. ; n. \fa (t d..
operQ..ro('" nClS lnd' cQ.~~cL Cl. b reQ,«
( 1 "_'lq (rod.. to ca.f-or po si I; ion, sepqrC\ te ~rtjjer)

\00 CONTJ:NuE
REQUEST LOCATo~ (wSJI)"JST~NJX,'1

IF (s-r ·EQ.. ~ONE) GOlo 2.00

RtEDf.AW BoRT AT (x, Y)
G-OIO 100

1.00 CoNT:I:.N lJ E

,._

. .



-

P;J:CK STATuS

P:t.c \<. d.e " lee h.a.s a.r'\ a.dcli r(0na.l
Sr~bl)S t-ka.t co, n. be re f-() r-n ed_

Ok success

No PI..Ck -ltl\lCl (("t! P.:r c I<:.. ( PIC k.
device nor poifth~
a.t- se_jPI.enl;)



C HOI.C E STA Tu5

CH-o.:ccE d.evice 'h_a.s art. a~d.t~roftc.(_
.sl:·c\r.us t ka.t CO.n. be re rv c« E'ct_

Ok Success

~ · r.aLure ,

NOCHOIC.E n. C) ch0 ice hashe e"­
ma..d.e..

, -

I

, I

. I



SA-MPL-E MOOE

5 ET LocATOR. MODE (css,DV")Sflr1Pl.E >Ec.

• Mode of specified. device set
f-D sa..Plple

•

-

S1-0 pS co rr e« t
LV ich.. tl e« ice ifa
u~cle rwQ.~

• Sra.rcs r~e tvle'lstJre process­
ec:.h.oi"'~ 'If! ir is see on...

~_SAMPLE LOCAToR ("'(5) D\I_, ,,() X; 't)

,
one IS

• Re t()r ItS lo.j iCQ.l Irt P\)(- \Ia(v e
.f('o~ MEAsuRE process,
waJovt wa.ihhj for
'-~::L.(.to (C EFZ ~o f ~re



-

SET LOCAToR IVloOE (WS) DVJ SAMPLE ,ItCHoj
100 CoNT.I.l'itJE.

SAMPLE LoC.AToR (WSJD\{, N) X) 'f)
ReDRAW 'BoAT AT (X, 'f)
GaoTo 100

S ET ~lNDow ( I~X WMlt4" XWI'1RX)'f£.JM1N.I Yw t1I1X) .
SET VI.t:WPo~T( ') X"''11") Xv 1'1AX J yt/M IPI) Yt/r1RX)
SET VIEWP~R.T INPuT PR.toRtT't ((,0) I1IGHE't<.)
seiecr Not.rtRLIZA110N Tilt N5Fo~M1T(roN (I) ,-
SET LoC.AToR MoDE (WS)DV) 5ANPLE~ECHO)

lOO Co~rlNuE
SAMPL.E LOc.ATo(( WS J '0", N) x , Y)
IF (N •E~. 0) (i.oTo 200

REDR.~\A) SoAT AT (x, 'f)
G-oTo 100

200 COf\rr:t.rJuE



-

l'1Ul-TIPl-E SAMPLE. 'DEViCES

seT VR-LUR-ToR MoDE (ws, J)VI)SAMfLE)~oECRo

SET VAlOAToR. MODE{WS/DI12.) SAHPLt}NofCRo i

100 CoNTINUE
SAMPLE tJALIJAToR..(WS)DV') SIZ.E)
SAMPLE VALuAToR. (WSJ 7JVz, RoT)

EVALURTe TR.ANSFoR.M AT10N M ATR., ')(
(FX, v», 01°)(oTIS,ZE,srZE )WC)MAT)

SEt see;. MEI\JT IRANS FO~r1A(IO~ (PAAT) MAT)

Go To te-e



EVENT MoDE:

SET LOCAToR. MoDE (WS)DV) EVENT, EC.)

• SropS currenr inf-eracr,on. wi&l
spectfted. del/ice if one ~s
underwa.3

• S~4rl;s t~e \'1EASvRE process
ec.ko·'f1.9 if if- is ser o~

• S~t.lrts TR rG-GER process •
.:If., a((ea.~j ('VfVlill_j j o.dcl.s
t-k,s de" I <e ~o v« (G-G- ER 's l,'s ~
of fee; p\ e (\r.s

• EVENT REPoRrS ~el'1.ertlJecl '
'....dl.€ rt II( (G-G- ER f ,ore s Cl.~~cl
ctdded. to INPu T 6}.UE L)E

. -



Wo~KS (Ill,,, 'D£VlC e. L.AST 05= XI\IPcJT LoG::r~RL..S \t1u(-TAtlEou.s
Il>fr4 TtFceR NUl'1SEft =Vc"'TS e c, F\SS :t:4'0( F'tJT

vnL_tlE

,

" -

~p\porc ...t
OrJ.er

'l/

,

fUf'.c.rioVl.S are proVtrled... r~,

!f'\h: rr OJ'"re 4u eue a.1'1..ct II'I.t1. f'\ I r lIl",he. \.~

", -



AWAIT EVENT

CALL GWf\:tT (TOUT) INS., D\{CLASS", DV)

• I f r~e j"PIII:' 'lueue is not ep\pl:-j"
retl'\OVe f,rst event report Gtllc(

COpj Jo~ IcQl "'put valve il'll-o
c.urrent- eVe'll: report.
Re~()rfL ws = ·wor(<.sf:-atlo~ 'l(ie,,~;f(er

1)'1CLAS S = de" ice c (ass
DV = cle"ice nUMber-

• It Inpur 'lueve is etll.pl:j) w~,b
tJtlF,( eLtler evenr occurs or
IOU r seco nds pttSS, ::(1'\. f.,~s f­
ca.se) a.c t ('0 t'\.. Q.S Q.~ove .
I~ 1'.0 event- o ccv cs , DVCt.A.SS
is re r()r rtecL a.s N0 t\\ E

! -



G-ET
ApprOprl~(:-~ 6-ET func.tion.. 'IS used. ~"
re.a.d. (o~ iCQ.L input:- v'a.(ue .from.. current
,evenb report

G·ET La CATo~ (N) X .' y)
C A,",L G-G-TL-C. (N) x ) y )

G-ET VALUAToR rVA'-). .
C.A '-L. G- G-T V L-. ( VA '-)

,.

G-ET C.HOI.CE (STAT) CHNR)
C.A L..L G-G-TC H (s TAT ) VA L..)
SrCltf)S = STAT (oK or No CHOICE)

(xE-r PICK (SlAT, SE~) P.ICJ<:I.D.) .
Cf\L~ G-G-TfK (STAT, SEG-) fXCkID)
Sha.rus = STRT (0 k or NOl'ICk)

€.tc.

.; -



-, .

'0 INPuT A PoLYLINE
co c/t 7(:;/1.. IIE/lG

. ;I:N{)IC/l7[S r/~IISH

Lo crt TcA:.._
To D IE" ,-::::Z,,;£
/'oSIr.Io Il/

Or- 1'/E'»: T
1'0 .:L11/ T

fOIl'I; 's /I~/tIE,t?oY
.:r;J//,,,1 /'1/1~ K /ED
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SET W It400W (I, ~MIr4.1XMA~ ,Vrf/N.I YNA~)

SET. VIEWt'oR.T(1 J 0~ ') 0 J O-g)
5 ET \JI~Dow ( 2.,X2.MI~}X2.MAX" Y2.l'1ltl.,YlMAX)

SET \I It cJ PotT (2-.,,0) I J a- 9 .I 1)

S s r 'lIEU foa, .IN PoT e« 10e ITr ( 0.) 4 J Lo~J£R)
SELECT NoRMFlL:!ZAT.!ON T(lRNSro~ATioN (,)
SET LOCAToR. MoOE (WS) »«, E'''E1\\T) ECHo)
NPTS =0

100 CONTINUE
n~rAIT e.VENT('oOO) WS-r) CLASS J i)E,()

GET LOCAToR.. (~T , X (.) ) Y (2).)
IF (NT ·EQ.· 2...) G-oTo 2.00

NPTS = Nf'TS + I
XLIST(NPTS) = xC,)
YLJ:ST (NPTS) = y (.)
PoL 'f MAR \<:E R..( i , X") Y )
G-oTo 100

2..cc I.F (N PT5 • G-E:. 1..) Po L'1LJ:N E(Nt'fS, )(LlST, YLlS~
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CHo:tcE

-,

+
*
Dx -0
08

+
+ X

I,

,

/
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SET Po\....'f MARKER. Il'fDEX (,)

SET LOCRToR l'1oDE (WS) D", ) EVENT, ECHo)
SeT CHoIC.E MODe ( WS~DV2., EVENT, EClfo)

lOO CONTINUE
'it~/AI.T E"E~(T (loOO J WS~, CLASS J 1>€V)
.!F( CLASS ·EQ. NONE) SToP
J:.F (CLASS • EQ. LOCAiog) (ioTa 200

G-ET CHOICE (STAT.) CH)
SET Pol'lp'fnRKER INDEX (CH)
G-oTo 100

2..00 u-ET LOCAToR (NT) X(I).. '1(1) )
PoL'1 MAR kE rz (\) X ) 'f)
G-OTo 100·



FLUSH DE~~CE E~ENTS

CALL GFLuSK (WS) 'J)"CL~SS~ DV.)

RePloves atl entri'es ,"", I~PtJt- 9ueue
r. ~ e ·t.e

se.T L.oC.AloR-.
NPTS :0

CONTINUE
AWAlT e:lIENT (1,000 J WST.•CLASe), l)E.")

·I.F (NT .EQ. 2..) 'oro 2.00

·~PTS = NPTS+ I

XL:IST (NPTS) = xC')
'1LI:S, (r.JPTS) == y(.)
Po LY M A R.l<E R.. (,) x ) 'I)
:tF t.NPTS • EGo. MAX) G-o To 300

G-oTo 100
2..00 IF (~flTS • GoE. z.) fol..'f L:I.N E("frs, )(lt~1)YllST

too

•.~-- •.. --
300 POl 'f L J:NE. (M AX., X t...::rST) Y L :r..s -r )

FLU S H DE \I:I CE E" E "'75 (~JS .' L~(nTc t<. .' D \f )

-



=; -

•

l'1:r.XED 1'10 c>e s
CHOI c.E DE'I:r:.C.e.
Butco(\. pus"'- ro GUIT_ ~ . _

G\JI.T

/ I I I
I I

r-, /

.

• 'BoAT tol(ows lOCF\Tof(. 0.$

it 'IS sa.m.p Ie cL

• Fltto.!. posi t ioyt Jec.ideJ. bJ 111)(:f:cn~ J,.!(~

(
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too CoNTJ:N ve
SAMPLE LOCAToR(w~/n'(t)NT)X)'f)

REDA.AW BOAT A, t «, y)

AWA\T EVENT (0, usr, (<..(\SS J l>EV)

IF (CL~SS • NE. CHo:r:c E) ~oTo 100

SET LOCAToR MODE (WS••DV,)SI\r1f'lE) ECHo)
Se.T CHo:tCe. M01)E(WS,DV2..)Ev'~TJ NoECHO)

FLUSH 'DEV.J:CE. E,(ENTS(WSJ CHOICE) f)V,) ...
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AREA ])EF.:I.M IT :ION By LocATo~

• Se.t of po,.••.h a.lre(lcl~ Inpoc
de f .ne. a.~ Q.reQ..

tJe~T
Po:t.NT

• LOC.A'ToR. s(l~rl-ecl tor Ilex~ point-,
New are»: s~own..



-
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-
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se:-r LOCAToR, MoDE (WSJ D'I, )REQlJES T> eCHo)
R.eQueST l..oCAToR ( WS" D\lI) sr~NT~x /11<.(1), YAfi.{,»)
NP s,
SEt loCATO~ MoDE (ws I ])~I )_Stlt1PLG) EcHo)
SE.TcHo:rCE MOPE (WS) D1f2.1 EVENT) NoEcHo)

CREATe setJ.MENT (A((EA)
c ce s a SEQ-MeNT

CoNTXtJUE
NP=~P+'
·X'fttt(~P-t,) = XAtt(l) c,(oses pO(~90"'-
'1ftf{ (t4P+I) = YAA ll)

CONT:tNlJe
SAM P,- E ,",O(ATOR('-ISJDVI) NT) XAR.(tJP), 'f/Ht{ftJP))
DELETe se<C-MENT (A~eA)
c. ({eATe SEG-Me:f'4T l A2 e A)
F::t '-\... A fte A (NP+') XAR " VA ~ )
c c.e s E. Se:<C-MENT

11I,t\(f\ ~-r E "El'lT ( 0 J t~STJ C LA SS ) DE V.:rCE )

_ :tF(C.LASS -"'E. c"o:t:ce) G-oTo 2.ero

100

2.00

(t-ET CHoICE (STAT) CH)
:I:F (STAT .EG. NOCI40::t.ce) (;-0(0 Zoo

:t.F (c.H • e.a.. c) G-oTo 100
. \

FLUSH DEVICE E\(EN1"5 (W5, CKo:t:CE,) l)V"~~

Sf-" -r t.e CAToR (V1.oDE ('J"S, D'f, I' i<fJjJVtSr) rc 5-10)



:I.NTeRAcTzorV ZrJ GI<S

• Wh;le in~era..cJion.. in. GK5 VI\J.erwo ..:1,
opera.ror- con.trols eke mea.s I,) re

• Whell no inrera.criofL tJnJerwt\j)
rn.€'lS ()re J.o~ s no t- exllS (:-

RE&UES-r

S irlj Ie Cell( ro R EQ()E S -r co 1\ I:cll1l5

entire ;nreractioIL

SAMPLE Q.1\cl. EVENT

rt\~erac~lofl. sra.rrs WLf: t,_ :
SET NoDE

Lo nr ;11ves v ft t iL SET - - - tvt 0DE
sra.rts ana biter l11./-era..Cr,Dt1_ ~;

Ss, l'1OD E ( _, :> REQuEST., )

.s ro ps c.u ere fl t- (11 Fe r o; c. t- i0 "-



INI'l:AL:rSE.. LOC.AToR-

CAL.L G-IN LC. (w S,) DV, N )''1. J Y) P E,
)(NN)XMX)YMN)YMX) IM'X)I.A)

:rn:,riQ,(lses eke loc.Q.tor de,,~ce.
spe C.I + Ie d. bJ W5 a.tl.d. 1)V

• LocAToR. Me~.sure init!qf;s·eJ. to
( Y. ) '!) re (q ~iv e to 1'.0 f"fl1.t1. ( l'z.O.~-!C>n...'. . .
l:- r a. fl.s for ma I:- f0 r1_ 1\/ .

P c: _ r '
• ,_. _"=' r€ C ( T (e .S

.

D ("0 (rI. ~ f:- i/ ech.0 t~p~

• I A(1) -) I A (IN x) is 1t1pur dl'1.~r..(t(o rol
fer a.J.d.t ~,o (tQ l !~ fo r ~atio "L

• Deta.ulrs pro'/'d.ect ',~ INITIALISE
Loc.A. ToR noc' CQ I(eel

",. -



-

NOTE ;.,·,h~( vtt(ue bJ bfte prOjr4.11'1...

MUSt- be (ejq,( - /,Ji.(:kl~ (:k
r-e.(e" a.tl b w iIldo GU

1,./ ke n. inpcJ H"I~Cj Q.. set of
i .,Or~,.a II'S e 10 CQ to r: a t- Ia s I:-
rnpu t

IDO CONTINUE
REG.UEST LOCRTolt (WS,DV)SIJ N) X) 'f).
RED~AW Bo~T AT (X)Y)

.:(.~lIT I A LIS E Co CATof?..(~s) 0") N) X) 't,
p,=) XNN)Xr1X)YM~/JVMX) IMX)IA)

G-oTo (00



I.NITIALJ:.SE VALUAToR.
CALL GIN\{L (WS) D''') VAL, PE) XMN .•Xr1X.1

'iNN J YMX, LO\fA_L, HI~AL) I.MX):J:.A)

INITIALISE CHo~CE
C.Al.L &I.NCH (WS,"DV., ISTRT, ICH) PE)

XNN,XMX, Yr1N) YM)C., :r.MX JXA)

INITJ:A L:t:.SE 'P:t.c.k
c.AL'_ G-IN P K ( "./s ) D\/ ) :LS TAT, SeG) PIC"ID"

-
?E J X l'1 N I X M X J 'fMN) 'tM)() :r..MY. , .i;A_)'

I~rlI~LISEST~~N~L~,.t,
CALL Cr:r.MST ( ~Is I D V J ~ T R. ) P E .' XNN ) 2(.M ~. I

'1MN J 'fM'I../ BUFLEN, INClJR.PoS." If1X.1IA)

c.ALL G-:t:NSK. (W S J D V) ti) X ) V) PE: .J XMN.,XM X)
'f M ~ ) '1r1 X J (3cJ ~ LeN J II'-1)<. " :tA )

-

(



P{{OMPT ANQ ECHO TYPE

LOCAToR 2 c'roSShQlrS
3 cra.c k-inj cro75
4- rub be r ba.nd. ',ne s
S rubber !,QllcL rec:h:tn5(es
b dl q l ta..Lrep re Sel1.h:l~(Ot'L

PI.C.k. 2.. ~15 '" ( lj "-r p.' c k, ~ ("0up

3 h. 't~ "-l i~ "-r s e~ Ple f\. t-
VALl) AToP-

2. lGl"'ps ,
3 Ple.n.\) of sf-,- 1f\.~S
If- S l-r l"j CoMt11.Cln.cAs

5 SjPtSo( Mel\U

STl<.o 1< ,=-
.

2. J lj',~s
3 Plctrkers
u, I ine..s

ALL. Buf Sff{INt;-

-



·; -

,------------------_., .•.,..

(

p~oMPT AN\) ECH-o TYPE

Va.{u e S I e s s r k a.I\. '%.e r0 a re,
im.p(em.e n (:-a.t ie n... de perld.€.1t ~

Zero •IS.

oHe.r pos d·lve values a.te
So~li€ c{:- ~o te,~!'Srra.. t f~"'-



ec.HO AREA

leNO
•

tnQ.lrl

• CQ.rL he a.tljw~e(e or- n.~/; 0""'-

d,sp 1a...J Q.~ Q. ( I .
LC CATo ~ crcssJ,.a.ir:'s ,
p..IC (<.. h ,t ~ h.( l.jh.~«rt:.j
C I:-t0 .I cE ~a. rn f .5
5TRo f<E. MQr k~rs

• Dlspla.Jecl de Cl p,uhcu!ar p(qce
LOC.AToR. Jlji~a.L rer(eSenfAl,~
VALu~To~ d'~\~s
CHO.ICE Plen.lJ

ST«IN Ci-
STRo KE d.l~·\~..s

X N:r:\,:LAL~S e: ec"o a.re 0-

po.raJlte ~e(.s spec' (t~ t-~i". P ICl ce,
€C HO AR E A spec.\t\ecL \~ d-ev i-ce coorJs

, -



INPuT 1)ATA RECoRD

So PI. e IOJ ica. L irt f u I:- Ae« ·lce.s Cl.l \0 .o

tv r tker Cont fa l ove r t~e-"n.~£r~ c.~..~.~,n,

• SIZ.E OF TRACK If\ICt· cRoSS

• CLOSEN£SS ~fHEf\1 TABLE.T
USE D To PIC «,

• Co l.O UR. Fer( PIC!<. H IGl-ILtG-H1iNli'"

11dJ. ir '10 ft<:t [ It'!.~o rMa.t ion. of this ~jpe
is srorecl ~e re: It\. eke. d.~tCL
reco rol

~--------------------------------~-.

.- -
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S:t:MULTAI'JEOUS EVENTS

T r"i~ j ets f)lQ.j he de f ,'necL suck..

t-lQ.r several even rs a. re enrerecl
',1'\. mpub ~veve fro",- 0.. s·,l\.jle
~("'Ijj e r t-,'(" In..j

• 13 oT To N l-\:I.T c.e, \oJ S e. s
(l) '-0 c..~-roR EVEN.

(a.) C.\-\0 :r:. c.. E E "E N T



, -

INQ.l):t:R.e Mo~E SIM\)LTANEouS EVENTS
CALL G-GSIM ( ERR.IN!) ) ANYMORE)

I n.pu r 'f aeue is c.t..ec.k ed: ~o see " ~
an.,:! e"en~s ex is!:- h'i:1~erecL bj S(ll1\e

.firln.j GlS Ia.sl:- on.e reo.d:

nN '!f/10(l_E =- r~o R.E e r- No Mo «"E

:r:NG tJ :r itE :I:NPuT QU ElJ E OV.E.B: ..FL9.!cl.
CALL G-& IGoV (eftfl ~ND, EWSJ eClASS.I EDV)

Ct..ecks '1~ in.put- ~I) eve overf fo wed....
ERR.IND = 0 I 91J€ue ~ttS c'i«:rf!ol"ecl

No m.ore. evenrs a.d.J.eJ... h, ~1)'2.1)E. .

unl:il it is ePl.ph' eJ.



LEVELS

Z"",P\JC-
Leve.L

O\lteu a. b c,
Leve.L ,

Ot\l~ il\J.I"IJc)4{~ PlQ. ..,~tl0b P\(\. w~ f:C 0c
(YJ_ s f-J(e c '1. f C) l:-. se l:- a. t~(l ~c) ~es s~,1e fr.r ot:

(PodSz.)

N0 ~ra..r"'ic. ·"lfu~REcSlU eST cit,vf: :)AMPLE. A~

J:V'ENT '''f'''~0 M uUtr\.Q.l Co",fro L
Pre.d.e ~i"~CL

~0 Prc Ie. c;"rcJ I: No Px..c. ,,,

bu tltA Ies ol\.L~ ..-.._~
~

" Full Ou~('u t- 0' j!J/vs Oc. plvs
I

Felli btlltdle seU/; /( E(lV EST I'tcs: a/I !'Ielt:.
I "-/' vI-

~~9A~"fJ •

Worlcsf._f,,,~ 2. Cl a,.d I 6 2. 6 4,,-:t (c
2. s:Arlr:el.elf.~Sz e...t

S ort#..j_f!!

e -



G--k S ME\A- F:r:. L-E.

G-KS Meta. ti(e can, be lJseJ far:

• bra.n.5 porl:i"j .3ra.phical in fc r fI1.11, he- n_

hetween.. sj5rem..s
•

• trQ.rtS porhtlj ~va,ph t'ea l 1-", fo r MGl h'o ~
·f10 trl. pIa ce ro r Ie{ ce (e. ~. m.~jt\el"'lc.~C\re)

• /; (a.1\5 porhTtj ~r a: p It. icel .;'1 fo r h1a.h 01"1..

f (0m. 0 tl. e G-1<'S a pp 'ico.r io n, ~o alto h-hec:

• 5 to r',"j Q.eeomp o.n.jirtj non~j t».r h;. Co.t
in.for ~a. t\OYL

, -
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I~ APP'-ICA T,o N
()S er PttOG-itA M

1.,_.ePt5 fJo f(MRt..( Z A T. ON weT~AI\SSFoR't"I!l-rto'"

c = c.f...( P r(EC. T"A N&-tE!

~1AfIO"
,,~ p.s;o c IIJT£-, ~'.'.

stGAtaJT ~eG-ni"'T WIS5
S1'ottAG-t S(oflt4Gt

I St,Gf\t.N T J
T t(AN'Fo'Vt~l-

stGnr N" J 56 Go(\£. '" -.

c-?fY
-1('b~5fotllt A1'o~ 1lZ.ANS F'oltll~ria .

~ l?,~ 'I
I~ ••

'"" G-KS M NDC.
OuTPUt. -.-- ,

Cl.tP

'v C.L\('PED
~:\(~-rA('O"" } NbC.A. s_&i_ft~
,V be.D, S (JL~ 't



-

G-KS IV{

IN(-'l) T

we.
_v

APPL..'CA-rlON :rIJ1.t1!.,'1ter
Pao G 12.R ('1 Tt:'N.s

I [\

No It fl A t..l 'Z:A T ION /-""I{A NS Folt &1A (ON _""

~

C. = C(.;.tP R.£c:rANG(..t NOe.
i
I -,

,I
I, I

J "'0 r k s ta.t \O~S

....•

f"---. ---



WRJ:T :c N G- MEIP' FI LES

• Me ra. files rrea.red QS sl'ec.;Q { t./orkstalioh.

• Use,. fun.c.~r·o\n..W~ITE ITEM To (;I<SM
£t/(ows a.pp!tcQ.hol"\. projra.1I1.. to wri~e

• frEI ~'EM tYPe FRoM ~KSM
delivers .rePt r~pe Q.t\d. "IreI'\. dtlta. reCt:JrJ...
of current \~e~

• ~EAD J:TEM FRoM GkSM
co pies c» rrent ·lre M. in ~o d.Q.r~ «re«:
{A,tlrl reQJs next irerM-

• :IN'ERPRET l:TEM
it1~erl'rers slJppiled. ·,refl-t.. d~ta.cececd:

-



G-l<S IM P LEMEN TATJ:o NS
-,

CO,"tPANY LE"EL. LANG(JAtre c..OMr1eNTS
8ZN1)ZtlG

RAL/.:tCL 2b Fo~rRAN Po t-~Q.I:,le . ve ('"s'\0 ""-
porl:ec:l. t)UlA,\ s~ S~t'A.s

GoTS - G R.A'- 2.c. Fot.T~A~ F"a.s I- IP\.f teA.ell~Q.Ho••..
t:.0"CM:l ~Clr4C ~~r;s~/c.s

NotJR GIlA PH10 Z.6 Foil, rfiAAI t>is(-c""~cJt--etL •
PASCA'- C. :r ",pie P\4i!""(:-Cll- (C~

Al'ls~erJafl\..CWI 1c. FetlillAH ~:~e(~ ~ "41 Icl~~ .c. So ,~.. ot:-kerJ

-rEKTRo~:tX. 2.6 FolI.tt.RN rJ0"- - S I-Cl.IU:LQ.rtL ''It.l~fa
.for TeIe.~,o ••;)cdev« t!'j

cs EG-Er" ZI, FofJ..1:flAN tf odoe {(i",~ SjJ ~ef'o\-
e~ f'op .

Wlot ~ TE" HflPa. 2b Fo(lrRA~ BAsed.. c.,_ 4l rt..c_
PRSC.AL.. e,

p(tot{ JATA 5(.1~:'las 2b c. No",- - .s~Cl.rc:L •
seq ""4!t\.t- ~\)",~f'O"'l

teeas IDI/ ~S"1/lJ z.~ foil.. ffl.A" f(,c."- '''''P le"e'thLhb••..

PArR PLO111II€- J€~".~ 2~ Fo~t'a.AtJ :rl\.~rt-Q.c ~s t-o
PRStAt.. e, CAc..co rot P ~ PeA'" to

RAM TEK. 2.l:, FoRtill" "'Clr~cJ4(e 4.SS;S I:

v,s l)AL ENC.l tlE;l11/G F'otl.t~AIV A"Cll~~ Ie o~
p~ f'Q. A. teL

ADvANC.E. 0 2c. Fa t'l:! fl. AN .
TEe HNOLoGY crs: C.
LJN~R..A.s 210 Fo~rRIlN M4~-l iph~t-'O~pc.e.k '3~ 00-. ~ ~ I

DEe.. 10 {, Fo~rIlR'" I

I

2
.3
II­
S",
7
g

'1
/0

/I

12.
13
Itr

I~
I

I
I

-------------------------------------------,

, -
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21

2.3

t· zr,-
zs

,(,

/7
IS'
11
zo
2,.

,

CoMfAN'(
LAN'UIl&~

Le{e.l g:rN'D.fIIG CoMMENTS

.x. 6 M / G-("cte"-te:. Fott-r12AH OJ\. J:B M Pc~~c.JQ.(e S'f.s~e"s ~ 6AS:rc.

r.,Fo,-y,.:teA t»\b FolZ.tflA tI c.1!\ 1) Sjsren...s
.,ei",c. J:; uiU- <:)" f-oP

AEO - G-KS 'c. €=oRtRAN

CMC - BoM SAY 2.b FOQ.fIlAt4 Ab0 ~Q."e G-I(S-.10

S'fSG~RPH 2.b FotfflRN
S't S-re.l'1. lQ. Fcfl.t'llANS,~M vt..AT:ro1\J
Xti-I<.S l!:' F04'IlA,. Good l-Iu"'1Q.r'Q~

l••..p le"-t!" Q (-,'0",

HAftR.:!g ADA
~uEEN HAtty

~ foll:'t.1I AIc:.o,-,-~Go e
l'A 1'A G~r(Et(liL 2!:' Fotl-rflRtI

.

I

I . I I. I I
~----------------------------------!
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:L.M P,,_ E.MENTAT:I.ot4 PttILtlSOP", IES

• POSr.-r.I..ON:LtJG THE. DIlDO J:N'-E~FAC.E
Tkin. bQ.ck encL '. device. J.ri"er.s sitte.ple

• .11\~(l9eft.r de"ice s u1\4.~le"'0 cJse, feQ.bJ res

Tho,.,. frotlr -end.... S,.llr(-e.. J.e"iceJ 4.4 ve
c.0'" pie )( Ii r,,1e (J

• II\~e(( l~ e,,'=' ~ev'i~s supporfetl

• 4. {Q. G-XNO-F

• ~4ek-e",tLC,41\.. re f",se I"-OS~
re 1'" es t-s
f;~ 'I'\. frof\1:o e~cl. w \ t-k._
~oo, set- for J.e'iice driVe,.s

.~
De~(celPefen.oleflt- •
Tool Set

• J:t'1MEOIAIE /OELA'fED EXE.~u-r ION
OelD..j t\.tt(\~ul:-e. c.~Q.rt~es ere. un~', l nece'sja~

• SEG-r1ENT sTo R..A~E
CellrcQ.L Se,!} p\.e f\.t Sf-a re CW'D5S !IIIir~ WIS S)
'D\S~(~~v~ed....£e ~e1\.C S~or~ (WJ:SS ill\. w~{kstQ.h·o",

-



&KS :I:M PLI=I'1 Er\(TA T ION S
crL06Al- l)ll-r-ER.ENC.ES

II (}KS Level

• Nunther of No(',.,a(,zar/oIL TranJ{ofllqh;,.

• A"o.llo.~le worfc.stahon. Cjpes

" Ma.x fllJfIt~ er works fAhems Of€1l J

o.cr.'''e ) o.ssoclat-ed. wiU Q.. se:J""elf./:
• S rze 6f h1.pUr 'jueue

o. NIJ"",~er of (OlltS.J GDf's.l ESc.nPEs

• ASF ,'II',feal S-etf:I~JJ

• Fo f\ t c:lef '·rt ~ l-, 0 fl S

, -
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Wo ilKS1RTlOnl 'D,FF£((~NCES

• A,fada.ble Il~erjpes ere

N llttt~er ot GDt's•
• Colour Ta.ble srae

XII. PI) ~ de v; c.es
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