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A Study on a Solid Modeler for Web-based Collaborative Design
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ABSTRACT

As computer systems and communication technologies develop rapidly, CSCW(Computer Supported
Collaborative Work) system appears nowadays, through which it is available to work on virtual space without any
restriction of time and place. Most of CWCS systems depend on a special network and groupware. The systems
of graphics and CAD are not so many because they are specified by hardware and application software.

We propose a Web-based collaborative CAD system which is independent from any platforms, and develop a
3D solid modeler in the system. This system can be worked in the environment of Client/Server architecture.

Clients connect to the design server through Java applet on WWW. The server is implemented by Java

application.
I.M2 o 53AQl uo|Excg FHuledElug SGI 9=
2-glo]Ado]r} SPARC ZHlo|AdollA] 2= 7214
AFEIE o8] AAPL HIspEHA el 7 PCollMx & 523l
CAD A|zgle] A3 =qict &A%t 48 CAD eI A2 Fellr] 12 ARE3l7] He|d A}
Alz~g)& 71Ao] nistan, FfiEe)] o]E3l taE 42} Jejso] 29} HEvtie] 45 AlFsle]
Holao} stz Zeamls ¥EE|7F 1A ok 7] el & ke 3 ikl Aujart 53
He|EHEF Z2ad iR SEi Exe Stz QUck ol2§k vie] Wish= CAD Aol
3"%"«‘5“ v’*ﬂ"k sta Wsrb Qs webh 2 SHFE FA= 2 WEE Ee doglch dAz e
off gk Al dl2Esfoiol ! = 3% 4F AA AR Tt 7hssiziem, tE
ZPH}°d°1'p_- o]g3le] 4 Aellr] 3= CAD o] CAD dHolelE 3-frhees 352 ZRAES
Z2 s Pk ol EAIES dHEY & AR 2 = glck olzi’h QlEule] A
AUck AplEEs Al R oA i FAE CAD A= #7345 A vhrgled, =3 8l
* At g3rel2et, *x st e e s Al

F=HE 0 020231-0514, A4z} 2002 59 149

Copyright (C) 2003 NuriMedia Co., Ltd.
www.dbpia.co.kr



e /9]] 7|u} %J&éﬂ] 93 Hejx wdle]d| g o

= ol2lgt qxUe]y] Hols A1sr] 9%k wHA
S Agsta el

*”d% e 28 Ax"E o] & Fet A}
|=o] AR ol X 7HA] ARSI} olEe, 7]
o] AR AjlEo] glor T &4 Al~HE
I} 53171 olESich =3 ) AdellA] Erls 2
de] tiagHolel WS BoldH sl s
kslo] ¢lx] ¢drk #<- VRML(Virtual Reality
Modeling Language)3lolE- o]-83le] <1 Ake] 71
AANA 33 AFS Fdshe =7 s
glort Asakg-e] 7)5o] AgHse] iz Ao}

Java 3DE o]g3le] £El= mdlE dsd
olz] 7} AH-o] ¢lt}t. AA|, Java 3D= Java A
APIo]|m 2 A 2~ele] Aok glo] A} F<Igh Ax}
E 25 7 UM NEAEe] oAy EHEC 2
o] sl A7k e A = Stk A4,
Java 3D 7]Ee] Sud Y glo]Hez]Ee)
SAF Helgh 2o ofE eelHegledd A3
2 e AEE 7IEES T8k Utk AR
Java 3D+ ¢ Abol|A] F3lo] 7}s53}, Javae} <F
WH3lA 33k Ag7iAe] Eele mdles 54
ZRFolx gt AePo] FHA, JavaR TR}rie}
I Java 3DE AMBSHA| oo} BRE 7|55 wHE
of 3lg st A|Zke) 7] wellx] A7} ulgick

mefa] B =Fol| 2= CADA|AHS Wre] A4
Alzg] glo] el ) ueEleAE Fa U9F
AR 2 Mol A&3le] 7F Felo]l Bl
F57Eo] o] R EE g} o] A|AglE Felo]
AE/AH 22 FEoldE: a) ofZ8ls £l
A Al HTska A 2t o EejAlold s
AEE BAlsh: AgsEz, 2] 259 5718
frAlehy =l ’—h;l e R 2zl
aE|x 32 238 a3 = e &Es mdy
2 o]FeiA 9lrh

B =0 AL o3 2t 2AeA e o

T5 Aot 3% el|4E §ECAD Al2Ele] A

TZ25 NP2 He] Frl 430X = §ECAD
A2dle] el mdzje] FAH 7158 At
5 e EEle mdee] Fos 7 REES
At 642 71& Al2®le) v|wsle gof ¥
AES dert

I. #g o7

AEHl TS AT Aol AR Ax

ol A wht AgE Hu Az odE wehdA

AaEglch ol AFE|s F4 7% e
2 A7 37 Ao} gle] R M Bl

A3AE-S A mgAd 2E she AR
Alzglo] o e,

#5E AY &% 2] (CSCW @ Computer
Supported Cooperative Work)->- 75765 7|Hko&
TS AEka TR 2F Akl Azt
o] o] R A =F o ik CSCWe| 7]ute] ]
= FAE 71ERe F5E, AL QlElHle] s,
Ef|=, "evide], AMAE i, 7H3EA, <l
A5 Solck CSCWE] 3549l EX= ARHE©]
A7k 37kl BAIgle] ekl g o o]
oA EZ sh= Aol
A1F7HA] s} o] sl CSCW+i= Aa}g-#

]%ﬂfﬂl sHtsle], FEeEEae, AxpPAEA,
A %17—3' A& Fol ek A 533 A
al] %ﬂ S 878 SA’E ES A9 2F
AEE $l°12 ARE3le] S og FEaR]ie] o] F
A= 7397} diielck

) Apellx] zZhdslA] AAE 4= gl Web CAD"™

UHWAl 5 NC7Rg- 71AI9F dAlsle] ARea
e} ofe] wo EAlel A5AeS s
A FEAele ¥ 4 sl

VRML #xlo= 549l 3x%1 dlo|el S F-f3}
£ FEAAEY Wk Ado] Ak 1 bl
el Fasha )% olgsiel B} 5

B AAle REYAE AT Mz e
Fheraa 4 Aol EYE Sk FRges
Ago] 7Pett Alzule Fasiadel

g A 2 A2 A AN b P ERS
dejsio] wesla 27|18 4% 4 ook WEd
ol olFoiARe A FFE el Alo]ze} 7}
E 58 Yo% 24Y 4 Jlon 24 W F 4}
S¥F 2lasr) g

rulo

l

. 85 CADA|AH]S| X

AFE AW H/F 2de] ol T
2 oAl AAEe ARE IR flse] A
FE] SAlE o83l ARE Faihs vIEYAo]
Hofof s, o] FAITE F3 AZ FElE
T A BAE I I £ 5 =S
APl w)l Eofe] &7 H A7} Helo}
gt

Copyright (C) 2003 NuriMedia Co., Ltd. 913
www.dbpia.co.kr



gL EA18}H3] = F%] "02-10 Vol.27 No.10C

Alzel e FelollE/Al FxrE FEPRlEs
Zm} ol ZelS Fal N AllA] AHIska A= 2
ul ofZeAlold o AE&S BAlsh: ASTEAL
2H] aFe] F718E fRsk R A 3
< stashs Azl e 3A] 23S oY
5 9= el ndy® ool gk ok 1¥
14 3% CADA|AH AA 125 HolFa qlch

| xtoi nla| X} H-galEE':é 24 ]

l

Hape| X |

Server I

Client

Iuser II |user 2| Iusernl

a8 1. Azde) PR

A&z WIS F3le] Bol el
Eo] Au|x 2AE dop ¥A3 HAAE Al
HejalelAl Mz, AR Ans € A e
2 Fejo|ddEd AE3ek ARgALe] IDel w2} A
&8 ARG AT & o, 2siske s 2
goldEe] AHES AL fAATIe 4TS
ZE HEE o]&sA A A Qs EE
of HAeh= FEIAES vt TEERlE
18 7 x=Ee A el I’ ARE 7
A glewd FEAAl A a5 A4
AHIshe 715 "ddich ] el ZRpldE
7b A B o Ald ARE Weisk §
713} HEg A AR 29 25 AdE
Ak F25 BoiFET

Connection

Manager
User e Working

i user Manager
login gel

a8l 2. A%l PR

A AA

2l e| A Fejollee] Akl a6l ke Al
Al =Ale M) AMJARFT TR
kS EuEEE da £3 AAS A
AxE sele Belol MACE THAIIEAke
A= FEakgle] dukEl AllE fRsbaA, E52
ZelollES0] WYSIWIS Aefollx] =Rl S-38gt
4 9lx® B %7|3KView Synchronization)ghc}.

T3 3 SRR TS BelFh

Working Manager

Manager Co-Work E— S Modeler
info

Ol 3. AR =

£l wdlze] Axg gloluzigls o7 74|
Java F252 AL Yande]las =
Flo]zel &R|EE AV AHAshe ds 3
s He Yasde]sd FHE AAESE Ut
ZHlolsls FAEAEA] H3Rd - F=ie)
AT59 H Sd2e H S 8E dgpon,
Azslo) 2ol oz wigke] F-E iehich 19 4
£ $P= ndzie] /gl F2E Hepdoh

)

Solid |—p| WOk | —>1 yiew

Space |g¢—

¥~ Perspectiv
(-3

a2 4. 8= mdye] 2

ZelolodEelx= ubzgl HTML--4¢} Java
o) Z8lg AMg]c) 7]E=Ql FAZZ £ HTTP
= ARl AdAdlolEe] w3k S o]83¥t
Ze|le wele] X-YHw, Y-Z34, X-ZzHwdl] gk
Fodw, 3¢ malof didF HaFodEe}l AT
T2 4 79 Aol AR} BuAE B9 7R =
e e ¢ da AU AAs A sl
#2198 e AAAE 5 5 ok Y’k st
43 98 Ay AL Heg T dEE uE S+
glek 13 5= B AlaEle] IRk I S
o]glE glEjHjo]~E BoFa 9lck

08 5. FeplAES EjHe]x

Copyright (C) 2003 NuriMedia Co., Ltd.
www.dbpia.co.kr




=/ 9 7t AEAAE 1T dej= meleel A3 AT

V. $SHAE QF S2= 2

1. &2|l=9| Mol $+=

Feje =g £e]=(Solid), wWi(Face), F
(Loop), w"hwAj2](HalfEdge)e} ZFA]%(Vertex) o=
TA=m, Mantylaz} A|gFgF ¥kwx{z](Half Edge)
Hole} 725 o]ggl!. &e|re] 7 we wAe
FEE0] EXHe] AxE AAEE thzhgelr). 7z}
wAgs 5 Y mAje] R &3, majEe
7o wimAE| R o]FeiRIc) F el malE]
g A2 2 2N 2] waest o)
wAEE ke 7 0] well oifsl whEobe Ap
43, 7 mAMElE ME wsle] uidigl T sle
wkeAE| 2 2ol Zbe] el dis] JdabAglE
WS s ukexE]e] dAe|aEe ez AR
Gl=1

2. A2H 2loj=z2]

&el= mdel Java 3D APIE o|fsje] A
sfel, Al eloluelelt ofel 4] Java Zehs
2 P Aad o) Faae szl
2~ Z¥)|2«(Workspace class), | Zel2~(View
class), %3553 H Zef|~(ParallelView class),
7] H Zel2(PerspectView class), 4re|= )
2x(Solid class)Z FAapsic) .

Aol Fas YIAH o)L =S
VA AHAlshs 48 Fshe Fellzol)k
Flae Hazso|2e &) AANES taTa
ojgh= FAFH2EA HYFd H Fellre} 92
74 W FHaes B FaEiE Aten, 9
F2slo] 2o o] Wigke] HE el

el 7|EQiAZE s9A, ) 9% &
2l detels, 3 5o] irk o]F 7|EsiAlel o
3}e] INTERSECT, DIFFERENCE, UNION3} 7-e-
F-gejel Adike sl &els vdls wE S
oAl Flch £el= AAe isfe] TRANSLATION,
SCALING, REFLECTION, ROTATION} 7+&-
S A = ook F Ao} wlviz) 2 ey
o] Java 3DollA AlFshs FH%F 321 ey
2 glo|Heje]E o|43k}

3. LEHES| AN

i 72 55(Scene  Graph) & A}83je] eHAEE
AXFo R HEAQ QBAES ulSe] 44 Ag)
& 4 9len, eHAES AZHoz Aojsl] =

A 4 gl AEe A Aok 29 68 enal
Ed] AR 72E BFT Yo

Java 3D API®] Scene GraphZ- o]-8-3}o] visual
objecti= =39 24 Geometrye} A7zh Az 59
213 £4& vtehll= Appearance® vheRd 4= 9l
I o7]ol] 7plgl, &% % view branch group}t
A3 4 ik

/'
_r
e | | Lowt
{ Yoo surtocs ] Lot Lé""

33 6. fBAES] AZTE

4. 2EHES| HY

Scene  Graph UJlol|xe] emAE w3
TransformGroup el 7|3}x=3-S- YA 3 o],
g, =45 93t Transform3D Ze)|~9] F7)&
o] FoizIct

2MAE o]F J|EHoZ HyolFog o]
Foizlc). Transform3D2] w|A4= Wolla] HEigs
A A9 x, y, z FE2| gj¥ow sP=c)

L2BAES Bo} FA4= Scale v|itol 23
olFoizl=dl, Foizl Hele] gF x, y, z o
2 A3 @2 @72 e3s.

2BAES] AU 3]H5e] Ao o)
Aol sl 258 7502 0 - IS $3)
sHA ¥Ick

rlo

5. Picking

3D F7tellA] pickingS Z5o2 71 9tol &
Ql eHAEZ pickingdlE2 Fh}). 23] 7S whe
2ol|2] rayE xo} 3 WA w|gr|e] evAES
pickingdh= 7S Mo] Fof

vh-2EQlEjollrie] Pide] emAlEel A=
e e b AFE UlRHes we ke
AR 8-18laL gJr) Java 3Del|4]= scene graphs
AMgstEE ofd x=of pickingg & 4 Uk x
=5 pickingdl= 7ol B AXRS Fe® 3}

915

Copyright (C) 2003 NuriMedia Co., Ltd.
www.dbpia.co.kr



FHEEAI 83|57 "02-10 Vol.27 No.10C

2 ¢koml 7] 88X ¢ LBAER oEhx
picking¥|+= &35 71# A Hck

T2l 8. 3k9] 2B A E9] picking

Java 3DE olg3lo] 3x P gkl At
Hog QBAEE pickingdlr] $l8] ket e
whie ARgspsiey
A5 whH-S scene graph node®] attribute®}
capabilityS- o]-88h= 7l°o&, -tof setPickable()
aEg AFEsl] trued} falsegtol wel Al=igh
o] 9T/ intersectiongdAhE F1A] WE

= 3}

Node Method

extends: SceneGraphObject

subclasses: Group, Leaf

void setBounds(Bounds bounds)

/| == geometric bounds& A §tct

void setBoundsAutoCompute(boolean autoCompute)

/| '= Eon/offe] geometric bounds& At S A AtstA Bhch

setPickable(boolean pickable)

/| true2 MAE3SIH ol ==+ pickingol =1, false™
o =9 st =& 25 picking= x| &=cth

EAE boundsE Ak ZleE HARE ZFe
s QA3 FHe s dike wE=m Zk
3HA| dhes jich

PickBounds
PickBounds()

/I PickBounds 44 A
PickBounds(Bounds boundsObject)

/| §X ¢ meloleE Fof PickBounds 44
Bounds get()

/| PickBounds2 £ & boundsObject& ¢ =ct
void set(Bounds boundsObject)
A // boundsObjectE 0| PickBounds 2t2 2 A H gtct

A# = pick testing®] scopeS §HJ3}He] intersection
- &) g8l BE o] dis] ik e F

% glek

1o o

6. Concurrency

T arbellde el dakEl AEE
A3 2Fe] FHeAlse] S Y
Q= A|dsflof g} ol FF 2Rl dWAE
fAE7) slalAE E713e] dasiclh HE
H= B3l gAY H E7|3KView
Synchronization) 42 $Js8] Foizle] 22 A
HE Adsln MME 250 72h FHezlselA B
7e F)|AEEle2 WYSIWIS (What You See Is
What 1 See)S A3} == gl

s 2ol sAA4 AlelE 918l ordering}
locking$- o]-88h= whe] UnbHolck ordering®
W ofe] FHojzle] zgle UAF SMHE AL
A4AA kel locking®H-S- Al 2]
AR & FoalellA FogH dRAS A3k
Hholr) B AxdloMs 5 2l AAE
A Alejsh= Ao] ohe} FAlel Alefsfof &
B2 1l lockingH-& AHE-gHk

locking-2 locked$} unlocked®] S 7}x]2] Alel =
13} 09] gt & o= shE 7MIck dhe] lock
& shie] enAEs Ayl 9BAE Xo I
3 lock(X)=lo]"l o] ewvAEZS QA action>
2BAE Xo A & & glck lock(X)=00]% £
BAE Xe] o] 753t

= he] @Ak lock®}t unlock-& QB A E] ofH
actionS 3 ul vl=A] ¥FE|ojof g}l oz}
o] o]u actione] 2 BAE Xol| AHZTsle] & ujol
= 94 lock(X)ed4He A3fgkcl. o] uff lock(X)=1
olw o] actiond Z|tbE|ar, lock(X)=0°]% ©]
actionS lock(X)e] e 12 wAA7|3. LBAE
Xeoll A%k o] actiono] LHAE Xe] ARgo]
Zb unlock(X)eA4He- Aldisle]  lock(X)e] Fh&
0% FAAZL o w & FHexht o

Cdpyright (C) 2003 NuriMedia Co., Ltd.
www.dbpia.co.kr



E=E/ 9 7 AEAAE A Sels mdeel A7 AT

actiono] B A EXe| thA] Ha 5 glA Hop

shte] actionite] 54 QBAE o3| lock-2-
A AHsE7] el 3ERisdel el v Al
oFxrolct ojw actiono] 27 ¢}7] g8 & oBA)
Eo|| AghpbA o] actiono] o] LHAE Hla)
Aoz HTsitiele FA7L 9E Aok zeh
o] actiono] @ HAE djs] WL A A
Asled s gopd o1 actiono] M AIEXo| s =
A A& 7HAoF gk H7IhE 918 WA
<o s agichd T 742 dele] lockedAle] e st

(1) 2823 (Shared Lock (lock-S)): ©]® actiono]
2BAEX s FL-EA(Lock-S)E AW o] &
BAEC g ¢ & & = JoH 715" =
glth o] o o] 2BAEX| i t}E action= F-
4 locks 4 57} Sl

@2 #Ag&== (Exclusive Lock(lock-X)) : of®
actione] @HAEXo]| i3] HE=ZA(Lock-X)E 4
W Feals o] 2BAES dsf ¢i 7F% &
ek o] o o] 2HAEX| s thE action ©f
W lock:= Z F7} Sich

LHAES QI AREe] AAIBIAY AR
+ 9JE= gtl. 2B A EQ] actions]] WS lock
table> % 13} 7}

H 1. Object®] Actione]] w2 Lock Table

i lock-S lock-X
ACTION
create [¢} X
open o X
delete X o
translation (o} X
zooming o X
rotation o X
save X o

QHAE Xof sl F8ocke] HR3FF actionS
lock-S(X)d4ke- Adsfiof 3l #-8ocko] HQgH
actione lock-X(X)4AHe- Alfs]ol gc) v AE
Xel dig & E7] S84 unlock(X)d4ke
T ok AP} LBAES ANGE o o
=3 32 locking1AS WExE gt

1. Fefzprt 2BAE Xof s HAY Afstaat
3wl lock-S(X)t} lock-X(X)A4RS =] Als)

gl

2. ozl QHAE Xof cfa] AHAstaat 3 o
= lock-X(X)4kg wA] Alsjgic}.

3. o427} lock-S(X)vt lock-X(X)d4He- sleia
g o, 2BAE X7} o]] ojld 4 gl lock
o] Z#} glemd Z17lo] unlocke] F wj7}#] 7]
tiefo} gl

4. oz} RE action] AlYS Fz3dlr| Aol
lock-S- 71 @B AEL i3l HI=A] unlock(X)=
Alsisliof gl

5. 427} lock S ZA] & LHAE Xof djs
unlock(X)E A3 4= ich

V. &2 2eg9 73

1. ClE{Ho|lA

AHg2LE QlEjslo] i 2dMBEQl HTMLAZA| 9}
Java o E31S AMSR) 7]EA]] FAZIZEZS
HTTPE AR83l AdAdlole]e] w3k 4AlS o]
43k} FEle mde] X-YHw, Y-Zz9d, X-Z3
ol ozt Fodx, 32 mele]] oigh HaFodxe}
AEFAEE 4 )0 Aol %7} BaE S
718 =3& vhE 5 o3, AU AAE AP
8l FAI]lH ez AANE e 5 ok Ak A
3282 8 A AL HER T gEE s
g 9k 3] a¥ 5= £ A2"HY i 3
7re] Qlejslo]~E ®WolFT glck

2. View Port

AP} SHAESS smiaeld oA
A 4 ol e HEES e ok o)
5L chest ek
® ViewPort.java

3pA-S- front, top, left, right 2] ®}3Fol|A] %3
A
e MakeUniverse.java

- Virtual UniverseS A1 ghc}

- 7]& LightE A3k}

- Object= 471 w}3ke] Canvas3Del| 3%&is}a,
vh$-2~5 E3ZITransform, Appearance®| W3o] 7}
3= ARk

- pk§-~E %3} Object 2 A] MouseBehavior
Call, MouseEventBehavior2] |-8o] Alsliz]| w2 A
A3t

Copyright (C) 2003 NuriMedia Co., Ltd. o
www.dbpia.co.kr



g EA1813] =52 '02-10 Vol.27 No.10C

3. 0AE &% Objecte handling

B A Ao vpgro] FARS Ei) QHAE
S WA 4 glck ojuf vh9-2o] oMIE }
Sol= Fuv) g3l nlolSodz] whe- )‘o] =zt
o 93] 3phue] Aelubrol W3l dlolele] Fol
FAEA ok
e MouseBehaviorCall.java

vh9-~2 %3 Object2] Transform-S- =3 st

afote} 4asick

- Transforme] W7E djvlc} s LEZ9]

SettingBox2] Position, Scale, Rotation®] #HE 4=

4
® MouseEventBehavior.java
ul$-~ 2 Objectd AlH3}AS uf vwic} 3

ek

- QB2 SettingBox 2| W82 %733k}

- A== Object®] Appearance AH-5 oy
o] SettingBox2] Z}& Color 33 Z7]3RRH}
e SetTransform.java

- SettingBox2] Position, Scale #lto] AREA}l|
)& WA=, st Object?] Transform-2- W73}

4. Primitive Object2| A4
euAES Fish= whdlE o8] 77 A
uh B XA Box, Sphere, Cylinder, Cone,

Tetrahedron, Octahedron 5-2] zlo]Hez{z]3}x]l ofz]
35S WIAA TSk e A=sla slok

e myQuadGrid.java, myTriGrid.java

- QuadArray, TriangleStripArray=S- o]-8-8}of 7
27} dAA] S MxN sElx s ER] X g3,
chE Object A A8kl
e myBox.java, mySphere.java

myCylinder.java, myCone.java

myTetrahedron.java, myOctahedron.java

- Shape3D=-  AkEbol Box, Sphere, Cylinder,
Cone, Tetrahedron, Octahedron ®2}2] Object=-
AR,

loading®} saving

=0 FEzlle) 2)s) -’, JE} 12 enH
Holl A7b=]A %ok ooz} th
el sl uHEelAl ﬂl-O—'<°~ Loadsh=

oluf Loadd 4 9l wlolE

Olffw’l’l

e 7w gk

3= obj, wrl I3 Ae] gl 7] 9= o}
o FEuflel|a] 23 ofloict,

e wwwCADServer.java

- Z2o]el E(wwwCAD)7} 833 v}l 9] s
g g el wle Aelse A%
3h= ok

e FileLoad.java

- Aujol] A= 1}e)-S- Loading¥lch
e FileSave.java

- 2H51gE W8-S AfHel] Saving3lti.

DEACASPOD B XL

a2l 9. kel Zxle] of (*.obj, *.wrl)

A AL AR, ol 2ATALE 18
ol ARG Fejolod=E FateA Teh.
e ChatApplet.java

A FelollES WEelFE oSl
e ChatServer.java

Al WS vHEe] Foh
e ChatHandler.java

A F-ella] wAAE 7z FefeldlE

Copyright (C) 2003 NuriMedia Co., Ltd.
www.dbpia.co.kr



/9 7 SAAE S Sl mdelef A A7

o FufsfFe H-E-g wdiich
V. 2% ¥ AE

£ =Tl EeEol TolkA] won EA%E
321 el AmELe] glo] ) AellA AR
T o= 9 7uF F5AEAE SR SEls mdeE
AlQksedr). Java 3D o]83le] AURFoTH B
a2y elolreElEe] A e aEa o
glo]vejefol|4] ARE3IA] 5= - AiE, ofuwe]
A 5 e AEE 7S Eska vk

Javacleie}l <IEfYl Q1S o] 83l ol 54
=gl vMENaE 2738k ¢don, 54 OS
v ST EYofol] Folulx] oka §] A4
A FEAAALE MWl A&E] TR T
ZhllA] F2glo] o] FA =5 gl

ZEfo|NE= 2t ofERlE 3 9 Al A
koL Mz Al o FEAleld e HES FA
s ASBAL 2] 25 IEkE fRIE
TERERE gl ARl aEla 3R]
=3 AAE vlees EEls 2l o]Foix 9l
t}. VRML3} Java3DE AREs)] € Abolla] 4174 3D
=3 AAE A3l s AL A3
T qded, AMEE 58l Adejdelugt 2-]E e
3HA skar gl

Java 3DE- o]83] eHAES] pickingS scene
graph®| -=el| picking %4d-& == W, bounds
= AAshk= WP, picking test®] WS A sh=
S ARE3le] computation®] ks Folil H
#Ql pickinge] o]FJAEE Fr}. o) AFF
Z5 7K 3D =X 3¢ AFY RE kEF
A 5 e & AHE HAFE) azlxn
picking¥l 2B A Eo]| i) oj F2}S 7)1E o 3
2ol Aoddt Algke] actionol] uwle} e B Al Ed
Shared lock3} Exclusive lock-3- #A3}A] ARl w
£ 3k ol ForlEe] ofe] BAES Az
REFEA wheikA] oka &dpAQl §5AAL )
3 slErk

71828 A4 CADA|2HIE slof|xe] Algo] B
7Fedtn] 3aisde] o]FelA 5 gl ublel £
el mdeles 2% 7hesiel EagiA e
A FFHAAE B2 FAle 2 gl mdly
= 3DLHAES Ay WAL 5 gk 28]
I 7o gladlel= WollMx ohE AlxEls)
Hlas)A] wlg- 93 A0S o & gk

g

I

oz vEszs ush il Hugick
# A7 YECADALYE CADEolol gleiA]
H7143] WEE e & Zelch oflel wir]
Yot ohfuleldl 7% Rk o & A7}
& uslab selela 2ok

HAlQ| 2

B ATE pley, BRASAAY o5t
AR} 9 A RA AT e ] 2|9
o el A7Eglon ole] ZPAR=gic)

o8

[1] &34, 28, “Yhut &=l mdejo] AAP,
A B A2 3ts] FAIS TR, 1999.10.

[2] 78, “WWW2] &3kt qlix|ueis) gh7de] W
3}, CAD& 12| ~, “1997. 4., pp.114.

[3] Stepen C.F. Chan, Vincent T.Y. Ng, Albert S.F.
Au, “A solid modeling library for the World
Wide Web”, Computer Networks and ISDN
Systems 30, 1998 pp. 1853-1863

[4] Subra Mohan, “The Fourth Generation of 3D
Graphics APIs has arrived”, http://java.sun.com/
products/java-media/3D/collateral/wp_mktg/j3d_
wp.pdf,1998

[5] F. Faure, C.Faisstnauer, G.Hesina, “Collabora-
tive animation over the net”, IEEE pl07-116,
1999

[6] Icgiro Hagiwara and Shinsuke Noda, “Homo-
topical Modeling as the Basis of New CAD
Standard Homotopy CAD for Collaboration
Engineering”, 1IEEE p231-237

[7] A58, “Z5rEA 352 A7, hitp://www.
mococo.co.kr/press/press02.html

[8] WebCAD WWW, “WebCAD”,
berkeley.edu/

91 A&l F3tAT4, “UES A} 7MAAS o4
& FSEAI=HH7} A2 AL, HF A
WA B A, RN, 1998.

[10] Mathias Nousch, Bernhard Jung, “CAD on the
World Wide Web : Virtual Assembly of

BEAVER”, Faculty of
Technplogy, University of Bielefeld, 1998

[11] M. Mantyla, “An Introduction to Solid Model-

http://cad.

Funiture  with

Copyright (C) 2003 NuriMedia Co., Ltd. 919
www.dbpia.co.kr



2 A18E3] =7-#] °02-10 Vol.27 No.10C

ing”, Computer Science Press, Rockville, MD,
1988.

[12] Stephan C.F. Chan, Vicent T.Y. Ng, Albert
S.F. Au, “A Solid modeling library for the
World Wide Web”, Computer Networks and
ISDN Systems 30, 1998.

[13] Jon Barrilleaux, “3D User Interfaces with Java
3D” , Manning Publications Co., 2001

[14] Bouvier(00) Dennis J. Bouvier, “Getting started
with the Java 3D API”, Sun microsystems,
2000, http://java.sun.com/products/java-media/
3D/collateral

[15] ©]41%, “alo]ehuo] 2 A|2gl", AelAl, 1995,

Z € #(Eung-kon Kim)

19801 29 : At
2ap

1987y 24 : gkeffistw
Zapaia}

1992y 29 . =AEkw

Feppat

19843 84 ~19861d 84 : FANMI=A(F) A+

1087 349~1991d 240 : FfsfedTa AT
<

199143 391993 29 : o]kl alnl AFE
st A7}

199714 391 ~1998y1 29 :v|=+  University of
California, Santa Cruz Post Doc.

19931 3 ~&A) : AN FFe| A3t} ol

<FA] Hob AFE| Y, dibAe], 7HHEA

920
Copyright (C) 2003 NuriMedia Co., Ltd.

f 2 Z(Bo-yul Yoon)
i — 1984 : At shar skt

1988 : A1t F-3HA AL
| 2002 : oA sk o] &AL

| 1984 ~3A) : A v So e

S R
2, wiejulcie], WHBI

www.dbpia.co.kr



	웹 기반 협동설계를 위한 솔리드 모델러에 관한 연구
	요약
	ABSTRACT
	Ⅰ.서론
	Ⅱ.관련연구
	Ⅲ.협동 CAD시스템의 구조
	Ⅳ.협동설계를 위한 솔리드 모델러
	Ⅴ.솔리드 모델러의 구현
	Ⅵ.요약 및 결론
	감사의 �
	참고문헌


