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Network-based Feature Modeling in Distributed Design Environment

Lee, J.

Y.*, Kim, H.** and Han, S§.-B.¥**

ABSTRACT

Network and Internel technology opens up another domain for building futire CAD/CAM
environment. The environment will be global, network-centric, and spatially distributed. In this paper, we
present an approach for network-centric feature-based medeling in a distributed design environment. The
presented approach combines the current feature-based modeling technique with distributed computing
and communication technology for supporting product modeling and collaborative design activities over
the network, The approach is implemented in a client/server architecture, in which Web-cnabled feature
modeling clients, ncutral festure model server. and other applications communicate with one another via
a standard communication protocol. The paper discusses how the aeutral feature modet supports multiple
views and maintains naming consistency between geometric entitics of the server and clients. Moreover,
it explains how to minimize the network delay between the server and client according to incremental

feature modeling operations.

Key words : Feature-based Modeling, Network-based CAD, Distributed Modeling. CORBA
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module NetFEATURE {

/* declarations */

interface AgentManager {
FAgent CreateAgent(in string name):;
long CheckIn({in string userid,
in string passwd):;
long CheckOut{in FaAgent agent});
volid DeleteAgentByChject(
in FAgent agent);

}:

intexface FAgent ({
- Creation/deletion
- Geometric/topological gqueries
- Properties
- Modifications
- Analysis
- Attribute-based mechanism
- V¥isualization data access (AAB)

- Transferring To/From Disk
yi

}:
Fig. 4. CORBA IDL interface
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Fid2= (5, 2, PlancType]

Fidf =3, 1, PlancType] Fid3 = (5,1, PlaneType]

" Eidl = [Fid3, Fids, StraightType]
Fid¢ = [5.‘ 4, PlancType} / .

§ Fid5 =[5, 3, PlaneType]
Eid} = [Fid2, FidS5, SwraightType)

(a)

Client-side Layer

Topological entity ID (Generic name)
- Solidld, Faceld, Edgeld, or VertexId
(e.8. Fid = [5,1, PlaneType])

AN

Communication Layer

1D Mapping between server & clients
- Generic name Id vs.
Ref. of the Neutral Feature Model

Feature Model Layer, ‘//

- Solid Modeler
- FaceldGraph

- =

(b)

Fig. 5. ID mapping between server and client.

WA B = 2lRo] el A He| 2 s}
w2, Sepo]JE Ao M HAF 849 Tfo)E
< 4¥] Yol AT 9o, U3 A% o] o|F
< EF dElslo]F 53 M4 Y IS
3t Mo} FHFUAlelAd & 4 et Moy
+ ¢8H o] F NE)E- FaceldGraphdol|A] ohA)s43]
< F3ld] WAl ¥4 8AE FE 5 ATEFig 5
Ax). EMYE 418 Hel2 ARsile)Ade] ofF
o Ao}

33 GAOIE ZEMY

4§ m= MENZ A5 o) Rl N BT
W3 DAY F2Y IHFY s FejoldE
Z2yelc. Z Aot RE Z2AE Pols
ol ohlet FeloldEst Zamae) YRR
S0 Aotk 4 glojob ke ulol}. 3,
FeholdEr A} SHY4 299E 98



HEg =z 7|8t EXI3A melE 17

T Y=E o7 7]5L AT} . FH V)T

2= 7h odofol Hus 3 =1 38, ANz o
AEde] g dulAeld, B E A% AREA 2l
Helo| A 22X oe]7}R] 7|33 Z2AAY Fel
k. 53], Al FeteldE7le] VIES T N9 S
43R 717) fl3le] Muiel FeleldE o) E2
A dHE %A FAA7| = Fog #AF
9] shtolet,

3.3.1 Attributed Abstracted B-rep(AARB)

£ Aol e ©]5 sted Auributed Absiracted
B-replAAB)S Eelo|qlE A mez Ao,
AABYE &5 Tet® BoreplEA AR
dol8 FS Fof 7PE E=lelIE ZeNAE 7}
s g

AABell= 5 F57}F 9loh: 1) Face-based AABS}
2) Edge-based AAB(Fig. 6. #2) Face-based
AABY FacetedFacesZ. TAElo] gl o] ¥4}
9] I F3(Surface Representation)§ A2} gk
Zlo|c}. HWbmol, Edge-based AABE FacetedEdges
2 FAEe] qlon, o= #Ye slelojze Y &
¥ (Wireframe Representation) & TAFg &1 e},

FacetedFacet> 2+°l-54l Fuceld, 2] WA 2]
FaceEq. 22|31 IndexedTriangleList® XE33}3 ¢l
ch(Fig. 6. 7 F&ZE). 53], Faceldc ¥4 54
4 2zt ZebolodE B ape)e] A@{A FAlel
o| 8-}, whelr], Face-based AABE o] &35}14] 5]
H, Az dagd o] 2 vBlAeld, Z7] - ¥
¥ (Mass Property) . #lo] HIAE(Ray Test)

<Attributed Abstracted B-rep (AAB)> ::= <Face-

based BAB> | <Edge-based AAB>

<Face-based AAB> ::= { <FacetedFace> {,
<FacetedFace>} |
<FacetedFace> 1:= (<Faceld>, <FaceEqQ>,

<YertexList>, <IndexedTrianglelist>»)

<Faceld> ::= (stepld, facelndex, <suriaceType>)
<surfaceType> ::= PlaneType | CylinderType |
SphereType | TorusType | SplineType

<FaceBg> ::= <Planefqg> | <CylinderEq> | <Spherekg>
| <TorusiEq> | <Splinebqg>

<VertexlList> ::» ( <Vertex> {, <Vertex>} |
<Vertex> ::= {<Point>, <Hormal>)

<point>, <Nermal> ;:= (float, float, float}
<IndexedTrianglelist> ::= (<IndexedTriangle> {,
<IndexedTriangle>})

<IndexedTriangle> ::= (int, int, int)

<BEdge-based AAB> ::= (<FacetedEdge> {,

<FacetedEdge>))

<FacetedEdge> ::= {<Bdyeld>, <EdgeEqg>,
<Pointlist>)

<Bdgeld> ::= (<adjFaceldList>, <edgeType>)
<adjFaceldList> ::» {<Faceld> {, <Faceld>})
<edgeType> ::= LineType | EllipseType | SplineType
<EdgeEq> ::= <Line&q> | <EllipseBq> | <SplineEg>
<Pointlist> ::= {<Point> (, <Point>}}

Fig. 6. Attributed Abstracted B-rep.
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T
! FacetedFace? = [Fid2, <FaceEq>, [V)), [12,, 12,,. ..T24])

FacetedFace! = [Fidi, <FaceEq>, [Vi],[T1,, Tl ,T14]]

Face-based AAB = [FaceredFuacel, FacetedFace2, ...
Fig. 7. Face-based AAB.
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NewFacelds = {f;,, fiz fis)
DeletedFacelds = {f, 4, 15, fis}
UpdatedFacelds = {fs.. fs2 fs3. fsa}
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FaceldGraph consists of ¢ight NewFacelds = {f1.1.11.2,.. . f1.8}
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Fig. 8. Local update of AAB.
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- Create. eliminate, join,
icave collaborative sessions

Fig. 9. System implementation.

defined Feawresy® Aale] JAIA| I AV, 2ARE
E3 A AR} He] B3 AN Userdefined Features)
S UE 5 vk B4 gejugEs 37, 24,
Z, EA F 9o E E4EE SAYA g
ARE AR 22 HPspa glet. g, Ab
4= 7t EASAN Agrgt ey gl AE | 9
x) HE, 7)sEE Mgz e ok £49%%
AMgezn 7 SRYAFE AL 2 U U
¥ ARE 5 AEis|o|~F F5 NetFEATURE
Mol o] ik A4 ALl ol 2{7)
g v g SAgde] FEEARARE
S AAAFI I AR Aol )8 of]7fA] ZRA)
g ARG FHFHoR FREYYAFERL] AAB
7} NetFEATURE E#lo|QER d43e) A45g
2 Zelo]dl B |5 wlElo g 3Ake] 143} gl
odejrlx 22 AL HYg & o). A3 ¥F
HAS AAY d7ix] 99 2R AL ukEsic)

4.2 78 o

Fig. 98} Fig. 100]] =AI® 252 Web M.2}$-3)
Aol A A g 3dE By, o) YA 27 &
7 8] AkBasic Stock Feature). 23 2] X.(Lateral
Rib), 702 Azt &-%(Rectangular Slot), 28]l
F709] E(Hole)® FA3So] vt &l =By 27
ko) sidel] A ESeH, Storfd g]lBe) i)
F71E0T, Slot2s Slorl9] ofimel] F7lsigv,
ojA]2te 2 o] £2 27342 Wde)] AAH

Stock

Rib Hole! Hole2

Slotl

Slot2

Feature sdding sequence:
Stock > Rib ™ Slot1 ™ Slot2 ™ Hole) ™ Hole2

(3)

Slot2

—
. Jacel (2 58 f1.%)

e R
Jace2 (f1* 3 P f11*)

Hole2 Jaced: (f1.%)

- Jface3. (f8.%)

{1} /m.p: m und 2 are the stepld and facelndex, tespectively
. . the facelndex is designated by * for simplici
{2)  mdxcates the change of a face
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Fig. 11. STEP-based vistual prototyping: visualization and
client-side processing.
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Fig, 12. Structure of collaborative session manager.
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