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Abstract

As more application programs have graphic functions, standards in the computer graphics are becoming
important. To develop a computer aided design and production system for ships, which would be used
by different shipyards, a graphic library should be chosen as a standard. Existing ISO graphic standards
and de facto industrial standards are surveyed. They are, to name some of them, GKS, PHIGS, X-Window,
PEX, PDES, and STEP. GKS and PHIGS concern about the application programmer’s interface. Others
handle the device interface. PDES and STEP are to standardize the graphical data transfer between
heterogeneous systems. Their inter-relations are investigated. Some preliminary suggestions for the choice

of graphic standards are included in this paper.
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Fig. 1 Relationship among ISO graphics standards
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A& de 71FES BF Y3t olEd ’574]5}0‘1
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#A7MA SO Bexoy AFE Hoze 19850l
Al ® GKS(Graphical Kernel System)$} 1988 A

o8, Hee

9 ¥ GKS-3D, L8} 1 1989'd ol 2 =} ¥ PHIGS(Program-
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GKSe 229l 2e® wg 1 oigoz da glow,
Agole Ed9 %7+¥EF(National Standard) o) th.
olZ& 3at¢l Yoz Hgg Aol GKS-3DoIH, ot
24 GKS$ GKS-3D& Z#4de] gtk PHIGSE A&
HE 33 2dYe ddo2 vlFo A A" Hon,
GKS®t= &84 o) gith PHIGS PLUSY PHIGSS 7)
T8 FA% AAd, FA) IS0 A EF 3 ZFa) e}

2.1 2%t g5 EF GKS

GKSE ISO°l A A Fg Az agd FFEed, A
A 7F oF 20078 9) L2 A A (Procedure) 52 FAH oA
29y golH 2] olt), Segmentdts Ad S =UHA
249 A4S WEES AgsY, A2 g a9y
H] 9] &3] wFo] FLd(Implementation) & F+ 2
5 2 DA (Level) 8 Y7ol A 1t 229 21y
TE TE 5 glon, ojn] AoEo] Qle EME 3H
Bole (Viewing) 7]%5ol 2o 2HAA ALY

Fig. 291 & GKSY 748 A58 BATH35] A d g
(Language Binding) 2 &8 Z21YoljA o] ¢loy,
% Fortran, Pascal, C 9] ¢lofof wa} GKS 2ol B
2] F&o] gz A =l A& veldth Device driverv
2 oy Fueict Badhy, 4 guje] EXo wat
Fod 29 7% & o) F A & (Implementation) 3=
7He Aot ol sHudoirt AFH AFEHA Ede
15L& AZES o2 A 2 (Emulation) ¥l 7| % &t}

GKS standard operator
APt functio vol interface
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Fig. 2 GKS interfaces [35]
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Table 1 Current status of ISO/IEC JTC1/5C24 projects(as at June 1989) [32]

Project Document Availability of Text for .
Reference WD DP DIS 1S
GKS 1SO 7942 IS (1985)
GKS Addendum 1 IS0 7942/ADD.1 10/88 | 10/89
GKS Language Bindings
Fortran IS0 8651-1 IS (1988)
Pascal ISO 8651-2 IS (1988)
Ada ISO 8651-3 IS (1988)
C SC24/N180 7/88
CKS-3D 1SO 8805 1S (1988)
CKS-3D Language Bindings
Fortran DIS 8806-1 4/89
Pascal SC24/N190 7/88
Ada SC24/N189 7/88 2/89 6/90
C SC24/N181 7/88 3/89 12/89
PHIGS
Functional description 1S0 9592-1 1S (1939)
Archive file format 1S0O 9592-2 IS (1989)
Archive file clear text encoding ISO 9592-3 IS (1989)
PHIGS PLUS 1SO 9592-4 6/89 10/89
PHIGS Language Bindings
Fortran ISO 9593-1 12/88
Extended Pascal DP 9593-2 5/89 12/89
Ada DIS 9593-3 9/87 1/89 8/89
C DP 95934 5/89 | 12/89
CGM
Functional description 1S0 8632-1 1S (1987)
Character encoding 1SO 8632-2 IS (1987)
Binary enoding ISO 8632-3 IS (1987)
Clear text enoding ISO 8632-4 IS (1987)
CGM Addendurn 1
Functional description IS0 8632-1/ADD.1 10/88 | 10/89
Character encoding 1SO 8632-2/ADD.1 10/88 | 10/89
Binary encoding ISO 8632-3/ADD.1 10/88 | 10/89
Clear text encoding 1SO 8632-4/ADD.1 10/88 | 10/89
CGM Addendum 2
Functional description IS0 8632-1/ADD.2 3/88 5/89 10/89 | 10/90
Character encoding ISO 8632-2/ADD.2 10/89
Binary encoding ISO 8632-3/ADD.2 10/89
Clear text encoding ISO 8632-4/ADD.2 10/89
CGI Parts 1-6 DP 9636 11/88 | 10/89 | 2/91
CGI Character encoding SC24/N209 3/89 10/89
CGI Binary encoding SC24/N210 3/89 10/89
CGI Library language binding
Fortan SC24/N192 1/89 8/89 4/90 6/91
C SC24/N191 1/89 8/89 4/90 6/91
Conformity Testing SC24/N185 7/88 3/89 12/89 | 10/90
Reference Model SC24/N177 2/89 9/89

ReEM R e S B20% 28 1992%F 5H
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GKS$} PHIGSY 2ol A& MdHo g B3 lon
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-2 dolgg AFH FxE ol &M g
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—AbgArel 2o fE AlAgY $HS U Ada
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ol &g 4 uh,
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structures
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Fig. 3 Differences among GKS, GKS-3D and PHIGS
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Ao [15], A 1SO A &3S A3 A5 Ach
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— B84 (Lighting) ® #8% X 21 (Shading) 71%.
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2 A HYolny FF3H Device driver& T=xE HlA 1
o] vl &4 A,

ek, Mg

B 2y AXE doz 4A9E 38 220y
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g 7 RS AP Ao ¢ e I Rn
pih=3

olZo] st=golE A mstE GAdME FH
SHAE F83AY 54 gdnaFe 4% (Performa-
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sEdols] ma GE Y5 HolA Hul, 252 De-
vice Drivere Z4Ze] s=qololy 714 E&F W
{2 2 T3 (Implementation) ¥l & 23S HolA
o} o) AL BESIGE Wy o wakolu)

o] FFEo] AU H BEL L AMEAEA 2y A Ad
Z2ade, 2xEdo] FFIA 22ln aHY =
Aol A=ag et welA o] FES System Prog-
ramming Interfacez}31% ¥t} & o] FF HF O
2+ Computer Graphics Interface(CGI) & Z o] 919,
ISO #F2o2 AeEo]x7] A FZ DA =23
38= 3

S, U]F MTT TS Athena® A2 2E A2 s
AL, olAle Aol FAH A% 2AHT Y&
X-Window*] 226 o] CGI®} §-A18 7]1%5 S 251 o(27],
o] X-Windowe 3dAHo g 714 gol Al H 1 g1,
53] dAuelgd faxHolAE FHoz ol &
Al 2+éto], o] A= IBM PCY Macintosholl M &= AF8-5 31
sleh, 5™el A &) A/ AA T, Display PostScript
e AX v 7lee ZA glo] FES v gt

[37].

3.1 2H7IFe 5F cal

CGI=, m=elA VDIZtE ol§oz /Hugd o,
ISON X 2 A A 2 o]Fo] ul@ Rolt} Fig 4=
o] CGI R4 & B 11 r}[32]. o] &S 715 A 9
(Functional  specification) @ ¢10] 2 #(Language bin-
ding) 3 ®lo& A=ZY(Data encoding) &2 T4 5 o
At FEA = 2299 71342 FHA (Virtual device
coordinate . VDC)RHS Al-&-3hr},

dlole} 939 JFE Binary, Character ¥ Clear
text® ¥ oiz Qth Clear text= A g7 48 5
AEE Aol EASHE Rolil, Characters H FE E
Dol RS A3 ALEHY, Binary 129 & T
gk 2749 HE HE(Bit pattern) & $709 #HFH
R A o] &= Ak, ST 18 Au|E FEahe
AMg-F o},
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Fig.4 Model of CGI generator and interpreter[32]

3.2 AEFQI MUH| EFE X-Window System
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oplAT P Ao Uy AeHEEN 4E8 B
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buted computing)$ fL#i3le] dA o] oz YE
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Fig. 5 Configuration of X-window system
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olZA WESYAE AT F4ddA =, Client? Ser-
vertoll B2 o] F§ 7t5 ¢ A E & #of g} X-Win-
dowoll M= MR3% 2 & Protocol S gl sl 1 Q)
+dl, Client7t B+ A& Requestzh + 21, Server”}
HulE A& Eventgh HEd

Request™= X5 120700 “9e9 d7)” & X
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Fig. 6 A reference model for graphical data storage
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HAu, e FAHste 74 @9 F, Pixel 59
FEgo] AFE

A 887 dAle FF o 2+ IGES(Initial Gra-
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PDES Programs
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Private
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Fig. 7 Levels of data interchange [10]

Fig. 8 Direct translation : N*(N-1) translators re-
quird (18]

atA "o

4.1 2Xx¥ Jei® oolEl mEg 2|8t EE CGM
CGME 19870l ISOR T o2 AMAFE 22g 244
o A(E) A 29L AR ed AMEHE BEol)
AR Dge S(ENAY 1Yol tuHE FAoZ, of
Yol #3o] HAAES SessionolHdd 1 F9
AL T3l Fig 614+ State Capturedhil Rk =,
7rel A glo] gle RS @)

Fig. 95 CGM EZ9 W42 Metafiled 7+4& B
&3 JYrH31]. TS Metafilee 21719 Picture
22 95020, Element= Metafile® 748t 718
9otk CGMS A dJei7tx] Alag Bl 4] & & 5 o]
O A9 Hol A a 9l.ow, 1990 7HA] 2&ef A3
HEo] e grt

Al

42 MEDdo MY DEHE 4 TFE PDESS
STEP

A E 29 (Product model) ol 7131823 FH kg 3t

i ¥ ¥R A(Geometric modeD)ll, AF4tel #H =

Aol FR4A Fo AERE EFI}E Aotk

Transactions of SNAK, Vol. 29, No. 2, May 1992



HHE 1A o) e AT

| Metafile ]

Picture

Element

op code | parameters

Fig. 9 A metafile at different levels of abstraction

(31]

IGES®} PDES<= Pl = oA 7 2o g IGESE &A
52ke] Aol vho} lm[11], AFA M o] ALE
1 9l PDES® IGESS g Auz 2 3= glom,
e qe #d Parge] AxAYL st AL
3t It} PDESE IGESE.th W48 B3, 1 F
A8 W3 Aolny, & Al 2" 749) Y % (Interface) &)
AdE doid E383Untegration) & F73l1 o}
AFH 2ZUHCIM) AAE 93 vEA gas
##olth Fig. 10 o] PDESS HAEHUHYE HAgFG
[25].

and g agencies believe the Product
Data " ion will drive enterpri
integration, cutting costs and tima in the process.
I P d St (PDES) ]
Xisting
= .
o [ Oporats and I
: clop “support i
(CAE/CAD) (CAM/CIM) (CAEICADIGAWGIM)T
Inception Release for Delivery Retirernent
production 10 customer
A Typicsl Product's Lite Cycle

Fig. 10 Integration with PDES [25]

STEPS IS0 TC184°1A FHsm gle HFoln,
PDESE 2to.2 A 7dsan i, #§ Z9 A7
&% F7H5 3 o}, STEPE 71& 2 (Reference mo-
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(Application) 9] 371 % (Layer) 2 & 115 oA Slch &
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REEEAAERER R B20% 2 19924 51

25

olgig 71E mdEel MgAIZFeE WA= (Map-
ping), £} Btz AlFoz FAXA Er} ol
NEAZE 4 AFEL BY sted g9 ARES
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gl AlFdMe gyt Zay dojz Hetdd,
Expresszh= 2101 9] 743 42 Schema, Type, Entity, Al-
gorithm, Rule©]t}[28,30].
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