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Geometric Kernel Design of the Web-Viewer for the PDM Based Assembly DMU
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Abstract

Demand for the use of 3D CAD DMU systems over the Internet environment has been increased.
However, transmission of commercial 3D kernels has delayed the communication effectiveness due to the
kernel size. Light weight CAD geometric kernel design methodology is required for rapid transmission in the
distributed environment. In this paper, an assembly data structure suitable for the top-down and bottom-up
assembly models has been constructed. Part features are stored without a hierarchy so that they are created
and saved in no particular order. In particular, this paper proposes a new assembly representation model,
called multi-level assembly representation (MAR), for the PDM based assembly DMU system. Since the
geometric kernel retains assembly hierarchy and topological information, it is applied to the web-viewer for
the PDM based DMU system. Effectiveness of the proposed geometric kernel is confirmed through various
case studies.
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Table 1 Comparisons of CAD, Kernel and Viewer

CAD Kernel Viewer
Cost x;:ium to Medium Low
User skills High Medium Low
Easines.s . of Medium to Medium to High
customization high high
Accessibility Low Medium High
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Fig. 2 Structure of the geometric kernel

class Entity {

Char *Name; /* Name of entity */

UINT ID; /* Number of identification */

int type; /* Number of type identification */
GLubyte R, G B; 7* Color of entity */

BOOL Visible; /* Type visibility of entity */

Fig. 3 Structure of the entity

class Group: public Entity{

Solid *gsolid; /* Pointer to list of solid */
Face *gface; /* Pointer to list of solid */
Edge *gedge; {* Pointer to list of solid */
Vertex *gvertex;  /* Pointer to list of solid */
Group *prevg; /* Pointer to previous Group */
Group *nextg; /* Pointer to next Group */

MATRIX AffineMatrix /* Group of Affinematix */

}

Fig. 4 Structure of the group entity
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class Edge: public Entity{
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Fig. 11 Structure of the visualization data
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<?xmi version="1.0" encoding="1S0-8859-1"7>
<Deocument Name="TDD_LAYOUT_01" Type="Assembly">

<Root Name="TDD_LAYOQUT_01" Identifier="TDD_LAYOUT_01">

<Child Name="wbone_5x2x15_01.prt.1" ldentifier="tdd_layout-1">

<Position>

<V1> 1.000000000000000</V1>

<V2> 0.000000000000000</V2>

<V3> 0.000000000000000</V3>

<V4> 0.000000000000000</ V4>

<V5> 0.991071249821234</V5>

<V6> -0.133333333333333</V6>

<V7> 0.000000000000000</V 7>

<V8§> 0.133333333333333</V8>

<V9> 0.991071249821234</V9>

<T1> 0.000000000000000</T1>

<T2> -50.799999999999997</T2>

<T3> 304.799999999999950</T3></Position>
<RefLink 1d="wbone_5x2x15_01.prt"/>

</Child>

<Child Name="link_15_01.prt.1" Identifier="tdd_layout-2">
<Position>

<Vi> 1.000000000000000</V1>

<V2> 0.000000000000000</V2>

<V3> 0.000000000000000</V3>

<V4> 0.000000000000000</V4>

<V5> 0.991071249821234</V5>

<V6> -0.133333333333333</V6>

<VT> 0.000000000000000</ V7>

<V§> 0.133333333333333</V8>

<V9> 0.991071249821234</V9>

<T1> -25.399999999999999</T1>

<T2> 50.799999999999997</T2>

<T3> 304.799999999999950</T3></Position>
<RefLink Id="link_15_01.prt"/>

</Child>

</Root>

<Document  Name="wbone_5x2x15_01.prt”  Type="prt"  FilePath=

"D:\temp\proe \wbone_5x2x15_01.prt">
</Document>

<Document Name="link_15_01.prt"” Type="prt" FilePath= "D:\temp\proe
\link_15_01.prt">
</Document>

Fig. 12 XML file of the assembly data
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Fig. 13 Structure of the developed system
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