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CAPVIDIA

« Founded in 1994 (Belgium, Russia, USA, China, Japan)
 Development of engineering software applications
« CAD data translation and CFD services
« 80 programmers & engineers (20% PhD)
« Name reflects company activities
Cap — capturing
Vidia — knowledge (Sanskrit)

Applications Areas:

« 3D CAD data translation, validation, quality assessment
« CFD simulations - FlowVision




Model Based Definition (MBD)

Model Based Enterprise (MBE)
e Multi-CAD/CAM/CMM environment
e« Standards

Geometry Topology PMI (GD&T, FT&A) Attributes

capvidia



Standards Today

Methods: Free Surface, Solid BREP CAD System
M <Y e Standards
TSR~ A 4

. DIN Realization

« JSO
« ASME Y14.5
« Etc.

"~ Formats «
« Kernels ( Manifold, Non-Manifold) /\

« Entity Definitions (Analytical, NURBS, Bezier) \ /
 Tolerance (Absolute, Relative) STEP. IGES. Native




CAD systems cmpability

CADA CAD B

| i
\ Standards & Standards
\ Realization 7/ \Y Realization /

Formats

How to Formats

bridge this
. gap?




Interoperability Today

3D CAD visualization

« 3DXML
- 3DPDF
e JT

e STL, VRML, etc.

3D CAD data exchange (native CAD formats, STEP, IGES)
 |IGES, STEP - 3D Geometry/Metadata non semantic

Work in progress

o STEP AP242 - 3D Geometry/Metadata semantic and non semantic
« STEP P28 - Data in xml format

capvidia



MBE Challenges

Exchanging 3D geometry with metadata keeping semantic relations
as they are defined in native CAD system

Provide open/standard based data exchange mechanisms for
mainstream and downstream applications, production processes
and long term archiving

capvidia



Solution

CADA CADB

Standard H Standard

.
\ Realization 7/ \Y Realization /

Formats C A P Formats

XML




How we handle different native CAD data

PRO/E
KERNEL

PARASOLID

CATIA V5
KERNEL

Entity List

Entity List

PARASOLID

%

x_

x—

Entity List
CATIAVS

X

Capvidia

Kernel

e d CAP XML

Based on Capvidia’'s Geometry Kernel
Design to capture data structures from all
CAD systems

Maintains Original Data Entity Definition
for each Kernel

PRO/E
b 4
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CAP XML Structure/Schemas

CAP XML schemas

5 01'5 Al L2

"M St { 3dv_xml_assembly.xsd ]

| 3dv_xml_topology.xsd ]

/

{ 3dv_xml.xsd ]—>[ 3dv_xml_pmi.xsd J
3dv_xml_node.xsd
{ 3dv_xml_attributes.xsd }—b[ 3dv_xml_types.xsd

| & g : =
N Ea ; [ 3dv_xml_geometry.xsd
m 3 [ 3dv_xml_auxiliary.xsd } /
{ 3dv_xml_relations.xsd J
NAS6606D27.CADPart /

(Native Format) [ 3dv_xml_layer.xsd

capvidi



CAP XML Structure/Schemas

<7xml version="1.0" encoding="utf-8"7>
H=Model>

| <Header Versjon="16.20121206" author="ilya" organization="" Sourcesystem=
O r I I I a <scenex
- <Geometryset>

[cCurvelZset Number="24">...=/Curvellsets]
Curvel3Set Number="12 =...</Curveilsets
[<SurTaceset Number=6 =...</Surfacesets
[kPointSet Number="8"=...</Pointsets]
=, GEﬂmEtr‘ySEt>
<Topologyset>

[EvertexSet Number='8 >...</VErTEXSets

|kEdgeset Number="12"=...</Edgeset>]

[cCoopSet Number="6 =...</Loopsets]

<FaceS5et Number="6">
[kFace 7d="175" Parent="127 Label=
lkFace 7d="178" Parent="127" Label=
lkFace 1d="179" Parent="127" Label=
[kFace 7d="177" Parent="127" Label= 1037 CoTor="1091 191 101™>...<
[kFace 1d="174" Parent="127" Label= 27" Color="191 191 191" Turne
<Face 1d="176" Parent="12 Label="&.79" Color="191 191 191" Turnei

<surface>

<Id=129</Id>
</surface>
<Loops Number="1">
<Td>139</Td>

) GeometrySet

{3 Curvel2set

D) Curvel3set

=3 surfaceset

o PoincSet

= PpathTrngset

-+ TriangulationSset
TopologySet

) Vertexset

-] EdgeSEt

B tggggg% iétﬁgé’g% :«{ugber:"r&
) <Id=677</Id>

-2 shellset </§£§:§H{Ef5>

FaceSet:
Pr‘ﬁsi;epse-t :éh:g\$521>wumber="1">

<shell id="677" Parent="127" Closed="1">
Cameraset

<Facss Num?e;="6">
' <Id>175</Id>
Transformationset ae1re/1e
<Id> <, >
La.}-’el" Set <Id=174</Td>
PartNoteser dd7ee/1d>

. Td=176</Ti
Coordinatesystemset craceme
AuxiliarypPlaneset sy,
ModelTree

<Brepset Number="1">
= Blockroot

A

53" Color="191 191 191 ">...<
123" Color="191 101 191" Turn
143" Color="191 191 101™>...<

s

]

| o o |

IRl )
e

0

0] ——[1-[0- - E-E-E-5-[0-E- E-E-0—E-E-E-E-00-00

]I Tl T ]

[-[10- (1

<Brep id="127" Par‘er’lt— 2" Color="191 191 191" Type="6">
<5hells Number="1
<Td>677</Td>
</shells>
<Faces Number="6
<Loops Number="&
<Edges Number= 12 =...</Edgess|
<vertices Number="8">...</verticess
</Brep>
</Brepset>
</Topologysets>
[cLayerset Number="13"=...</Layersets
<ModelTree>
<BlockRoot id="2" Parent="0" Label="Model Entities" originmassProp="-
<Breps Number="1">
<Id»127</Td>
</Breps>
[cfLayers Number="8 =...</Layerss|
</BTOCKRODT>
</ModelTrees=
</scene>
</Model>

H-E-8-E—0-0-00

NAS6606D27.CADPart
(Native Format)

B —0]-[0-[0- -

capvidia




CAP XML Structure/Schemas

CAP XML format - Topology (¢ben |

-

[ €2 BrepSet ] [ € Shell ]

/’ o ¥

/// /[/ €Y Shellset ] [ €9 FaceMesh ]

[ £ T0D0|DQYS‘%; ] -[ €9 FaceSet ] '-[ € Face ]

\\-\_\\[ €9 LoopSet | ] *[ €% LoopMesh ]

™ T~
Y i ¥

[ €9 EdgeSet | ] [ € Loop ]

AN
Y

\\H

& Iy

[ @5 VertexSet | ] [ @5 Edge ]

[@g Vertex ]

capvidia



CAP XML Structure/Schemas

| €% polyline1z | = &% polyline13Core

;Os'phmz:t ] | €F sphere3tore ._ A

CAP XML format - Geometry " (6 s (@ )

&% Torus23 | o €3 Toruszacore | : ) )
g - —— /[ spinets || €5 SpiinetdCore |

| 4% Cylinder2a ] =| 4% Cylinder23core o : :
[ Cyidarsy . ) Bl bl i T VO it

g

¥ Cone3 I - € cone2acone | W
Bkl Sndbs il il © Gavetrsa {9 Bendbomdis |—{ €3 BlendBomdiocore )

[ €% TriangulationSet ]
7 (rpners || €0 pnerscore |

| O o1z |— €3 Isolne13Core |

&
e

,f // (5 oiendededge2a || 4 plendedzdgezacore |

4> ArcCireudartd |+ € ArcCireulert 3ore |

[ €% PathTrngSet ] T ——

[ 4 surfaceser | Tt&oﬁsem J ';& offserzacore |

(€ o3 L [e» agt3core |

i i
z
# - \ o I — ——

S v (o (o cone

I:_5_r-|urbsu | =] % Nurbst3Core |

’
&

[@ GeometrySet ] r[ €2 PointSet ] (Owins | < muedzscon |

%,

| € segmentiz | =|: 23 Seqment13Core |

. _ Q}l- = I . PTS J | .G}-,PQM'“:IZ J - | £ Polyline12Core

- _\_*

NN [@3’ SurfaceSet R

[ €3 moeconic12 || 42 ArcConic12Core |

.

Ay “ f_} | - :_ L] Cone |

(¢rspinerz || b spinerzcore |
22 J L

| 45 Curvelzset |+ €3 ArcCiraulani2 || €2 AreCireutar1 2Core |

+| € nurbsz3core |

. -
| €% ag12 | €% Agl2Core

,

s
-

4

(O mateiz (e |
[@ Curvel2Set |

[ 4 Segmenti2 || €% segment12core |

capvidi




CAP XML Structure/Schemas

CAP XML format - Attributes

In addition to the standard attributes a third part application can specify an arbitrary "custom"
attribute (AttributeUser).

=Td=246</Td>
<Td>248</Td>
</DirectRefs>
<BackRefs Number="1"=
<Td>113</Td>
</Backrefs>
</Edge>
<eEdge 1d="459" Parent="453">
<Attributes Number="4"=>

. <AttributeBool Name="name 1" wvalue="1"/>
I '@} AttributeUser J <attributeIl Name="name 2" value="10"/>
>

<AttributeI2 Name="name 3" value="10 20"/>
<attributeuser Name="name 4" NameUserAttribute="UseraAttributeType">
<UserData 5ize="14">
~ C2FLcGXTIHNOCmT uZwA=
o </Userpata>
. </Attributelsers
[ € Attributes J | €% Attributel2 </Attributes>
<DirectRefs Number="3">
<Td=452</Td>

\\\ m"mm”h_ <Td=455</Td>
</Edgeset>
<LoopSet Number="2">
<Loop 1d="120" Parent="121" Label=" @Crvonsrf.39" Type="2">

\\\ ~— <Td=455</Td>
\\\ Ta
N l € Attributell
S,
., <TurnEdgeFlags Number="2">

</DrectRefss
</Edge>
‘\\ oo

—

., </TurneEdgeFlags>
E | <DirectRefs Number="4"=

. <Id=>204</Td>

€2 AttributeBool J <1d>205</Td>

<Id=>212</Td>

<Id>213</Td>
</Directrefs>

capvidia



CAP XML Structure/Schemas

CAP XML schemas - Constrains

Using constrains in the xsd-schemas allows to specify certain
restrictions on the values of the element (or attribute) and to
establish a correct relationship between elements.

« BlockRoot — Layer

« BlockRoot, Block, Subfigure — Block, Subfigure,

Subfigurelnstance, Brep

« Brep - Shell, Face, Loop, Edge, Vertex

e Shell — Face
e Face - Loop, Surface
e Loop - Edge, Curvel2

<x5:element name="Block” type="BlockType">

<!-- Block is parent of Block, subfigure, subfigureInstance --
<xs:key name="BlockIdKey">
<xs:selector xpath="."
<xs5:field xpath="@&i
</xs:key>
<xs:keyref name="Blockelockparentkeyref" refer="glockIdkey">
<xs:selector xpath="Blocks/Block”/>
<xs5:field xpath="@pParent” />
</xs:keyref>
<xs:keyref name="Blocksubfigurerarentkeyref"” refer="lockIdkey
<xs:selector xpath="Blocks/subfigure”/>
<xs5:field xpath="@Parent” /=
</xs:keyref>
<xs:keyref name="BlocksubfigureInstancerarentkeyref” refer="g1
<xs:s5elector xpath="Parts/subfigureInstance"/>
<xs5:field xpath="@Parent”/>
</xs:keyref>

</xs:element>

Surface//.-f—\\
f/ \\
— / N
Face 7 N\ \

’ \ N
N .

] \\ e

\~ Loop
<!-- Parametric face connected with surface -—>

<xs:key name="ScenesurfaceIdkey'>
<xs:selector xpat GeometrySet/surfaceset/=" />
<xs5:field xpath="@id"/>
</x5 key>
<xs5:keyref name="sceneFaceParametricsurfacekeyRef” refer="scenesurfaceIdkey">

<xs:selector xpath="TopologySet/Faceset/Face/surface/Id"/>

<xs5:field xpath="."/>
</xs keyref>
<!-- Parametric loop connected with 2d curves --»

<xs5:key name="SceneCurvel2Idkey">
<xs:selector xpath="Geometryset/Curvel2set/*" />
<xs:field xpath="@id"/>
</x5:key>
<xs:keyref name="scenelLoopParametricCurvel2keyRef” refer="5SceneCurvel2Idkey">
=xs:5elector xpath="TopologySet/LoopSet/Loop/Curvesl2/Id"/>
<xs:field xpath="."/>
</xs :keyref>

<!-- Brep is parent of Vertex, Edge, Loop, Face, Shell -->
<xs:key name="TopologySetBrepIdkey'>
<xs:selector xpath="Brepset/Brep"/>
<xs:field xpath="@&id"/>
</x%s5key>
<xs:keyref name="TopologysetvertexParentkeyRef” refer="TopologysetBrepIdkey” >
<xs:selector xpath="vertexset/vertex"/>
<xs5:field xpath="@parent"/>
</xs:keyref>
<xs:key name="TopologySetVertexIdKey">
<xs:selector xpath="vertexset/vertex"/>
<xs:field xpath="@&id"/>
</xs key>
<xs:keyref name="TopologysetBrepvertexkeyRef"” refer="TopologysetvertexIdkey s
repset/Brep/vertices,/Id" />

</xs:keyref>

<xs:keyref name="TopologySetEdgeParentkeyRef" refer="TopologySetBrepIdkey">
<xs:selector xpath="Edgeset/Edge"/>
<xs:field xpath="@Parent"/>

</xs :keyref>

<xs:key name="TopologySetEdgeldkey' >
<xs:selector xpath="Edgeset/edge"/>
<xs5:field xpath="@id"/>

</xs :key>

<xs:keyref name="TopologySetBrepEdgekeyRef" refer="TopologysetEdgeIdkey >
<xs:selector xpath="Brepset/Brep/Edges/Id"/>
<xs:field xpath="."/>

</xs :keyref>

<xs:keyref name="TopologysetLoopParentkeyRef” refer="TopologysetBrepIldkey >
<xs:selector xpath="Loopset/Loop | Loopset/LoopMesh” />
<xs:field xpath="@Parent”/>

</xs:keyref>

<xs5:key name="TopologySetLoopIdKey">
<xs:selector xpath="LoopSet/Loop | LoopSet/LoopMesh”/>
<xs:field xpath="@&id"/>

</x%s key>

<x5:keyref name="TopologysetBrepLoopkeyref"” refer="TopologysetLoopIdkey">
<xs:selector xpath="Brepset/Brep/Loops,/Id"/>
<xs:field xpath= S

</xs:keyref>

<xs5:keyref name="TopologySetFaceParentkKeyRef" refer="TopologySetBrepIdkey">
<xs:selector xpath="Faceset/Face | Faceset/FaceMesh"/>
<xs:field xpath="@Parent"/>

</xs :keyref>

<xs:key name="TopologySetFaceldkey'>
<xs:selector xpath="Faceset/Face | Faceset/Facemesh"/ >
<xs:field xpath="@id"/>

</xs5 key>

<xs5:keyref name="TopologySetBrepFacekeyRef" refer="TopologySetFaceIdkey >
<xs:selector xpath="BrepSet/Brep/Faces/Id"/>
<xs:field xpath="."/>

</xs :keyref>

<xs:keyref name="Topologysetshellrarentkeyref" refer="TopologysSetBrepIdkey">
<xs:selector xpath="shellset/shell” />
<xs:field xpath="@Parent”/>

</xs :keyref>

<xs5:key name="TopologySetshellIdkey >
<xs:selector xpath="shellset/shell"/>
<xs:field xpath="@&id"/>

</x%s key>

<xs:keyref name="TopologysetBrepshellkeyrRef" refer="TopologysetshellIidkey"=

<xs:selector xpath="Brepset/Brep/shells/Id"/>
<xs:field xpath="."/>

</xs:keyref>




CAP XML Structure/Schemas

CAP XML schemas - validation example Surface

Face

<Scenes
<Geomerrysets>
[sCurvelZset Number="24"=...</CurvelZset>|
E [eCurvel3Set Number="12">...</Curvel3Set>|

<surfaceset Number="06"=
<Nurbs23 id="116"<jarent="2" Label=" @Nurbssrf.31">
<Nurbs23Core Order="4 I >——</Nurbs23Core>|
=

V o

<Id»175<,/Td>
<Id»=426<,/Td>
<Id=434=/Td> .
{f‘éiﬁi‘;‘éﬁ‘im’ Face must be connected with surface:
</Nurbs23 _ * 1
T TR T e o — Face/Surface/ld -> SurfaceSet/*/@id
<Nurbs23 1d="164"7 Parent="2" Label=" aiaYa
o 1o L oo Ll . . .
<N 1d= arent= abel= .
i hess T ="T70™ Parert—">"TaheT=" : | Error: Face 175 is Connected_wnh an entity
< /sUrTaceset>
[sPointset Number="8"=...</Pointsels 1162 WhICh IS nOt presented In the
< /Geometrysets
{Topo1ogy¥et> SurfaceSet

<VertexSet Number="8">...</Vertexsets|
<EdgeSet Number="12">...</EdgeSet>]
<LoopSet Number="6">...</LoopSets]
e
<Face 1d="173" Pqrent="127" Label=" @.53" cotor="191 191 191"

<Id>1162</Id>
. .

Description File Project Line
<Loops y Number="1"s e 4 1 The key sequence '1152 in 'SceneSurfaceldkey' Keyref fails to refer to some key. solideubicL.xml EEZE\\anaous 1164
=Id=126</Id>
</Loops>
<BackRefs Number="1">
<Id=677</Td>
</Backrefs>
=/Face>

Error List

OOErrors ‘_ﬁlWarmng ‘LDOMe:sag&s

B oOutput $ ==y B Code Definition Window B, Find Results 1 B, Find Results 2 & Find Symbol Results




CAP XML Data Format

CAP XML format - PMI Metadata

| /[ € prmidimtin —{ @% PmiDim |
* Roughness —roughness /
» GTol — geometric tolerance
* Text — text annotation Vayr
/S [ €2 PmiRoughness ] *[ €2 Field ]
» FlagNote — flag note Ve
e Datum - datum Y

[@ PmiSe.t ] -[ €% PmiDatum ] \‘\

e DatumTarget — datum target T N

» Dimensions: W N\ '\ \\_\
 DimANg - angular dimension “ \\ ~ 2\
* DimLin — linear dimension \\ (ommm )} (O )
 DimRad — radial dimension \ /
* PartNote — part notes and standard notes \
AN pd

€2 PmiGTol ] '[ €% GTolData

—
—

[@ PartNoteSet ] -[ €2 partNote ]

capvidia



References/Semantics in CAP XML

| Entities Naviga
=5 I

EH" Direct Refs
<% NURBS 5557
F-2% Loop 5568
=]-k> Back Refs

@=-R Shell 5676

B Annotation 5737

¢ [ Split 65
ko BackRefs
27 Annotations

B View plane 4
B-% Selection set 5

Toaols Mesh Tools

w =) L] tew

I—, 55 Insert.., ul Print Preview...
Open.. Save _ .
As... [ Close

=& 60P5512065M001M00-01_B_for_sw.CATPart
&) Layers

Q Reference Planes

{8 Clipping Planes

=% Model Entities

[1 60P5512065M001M00-01

[d Block 5875

Stored Views

General I@ Facel

{0 Print... | | Import Info...
| @ Mass Properties...

3DTransVidia 24.110926 - 60PS512065M001M00-01._B_for_sw.CATPart

||i3copy: = Unda
M Paste (™ Redo

7 Delete

Options...

| = |

Label : Splitj?i

Close I

Type— Face/NURBE Carcel |
[Parent 60P5512065MRg1MO0-()
Comment

Apply | I
\ Apply Al |
BReport |

4 Import Options... | A language..
QA ﬁ Export Options... |

60P5512065M001M00-01_B_for_sw.CATPart i

<DirectRefs Number="1">

<Face id="5569"/>
</DirectRefs>
<BackRefs Number=
</BackRefs>

2">5737 5738




CAP XML — support of mixed model definition

<Model>
<Header>
</Header> <Brep id="123" ...>
. <Scene> <Shells>
Pa ra m etrl C ) Topology ohjects > </S:§|22II ..> ... </Shell>
Geometry obje_cts <Faces>
* Points <Face id="34"/>
* Curves 2d </Faces>
« Curves 3d </Brep>
« Surfaces

Metadata

Triangulation

Wire-Frame

CMM Points

v vl

« Transformation
Auxiliary objects
Relations
Features
Metadata
« Text — text annotation
« FlagNote — flag note
* Roughness — roughness
« Datum - datum
« DatumTarget — datum target
* GTol — geometric tolerance
* DimAng - angular dimension
¢ DimLin — linear dimension
* DimRad — radial dimension

Triangulation

Wire-Frame o
<Points ">

<Face id="10" ...>
<DirectRefs ...>
<Nurbs23 id="100"... >
<BackRefs Number="2">1012
</BackRefs>
</Nurbs23>
</DirectRefs>
</Face>
<Face id="12" ...>
<DirectRefs ...>
<Nurbs23 id="100"/>
</DirectRefs>
</Face>

CMM % 30612.634628846 -1269.21177250052 6666.02342780258

</Scene>

30612.6119637385 -1269.21823690379 6665.35717922205

30612.5892986309 -1269.22470130706 6664.69093064152
30612.5666335234 -1269.23116571033 6664.02468206099

</Points>




CAP XML — support of mixed model definition

Style v @ -

3D TransVidia

PRO/E Creo

CAPVIDIA XML




Integration with CMM software

® smomrmecs
ol et

NS

i
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£
o st 1 o5

g
T
I

2 Wew  Veasuement oo Om Pk T Dita Lower Tol_Upper Tol

|23 Dusvirgtienl | CMM Mackime 32 L] Prgdiceds o000 e

26 Drwciogiieul  CMM Mackine 17 100 5] Tow Pasiioe o000 0w

T Drwingviest  CMM Mackine 8 2 0000 5] rns pasnier e nzsm —
|2 umml CMM Mathine ] 204.2000 G2l 104735201 (Multi-Dir)
|27 Duaiogviewl  GMM Mashine [ 2B000  0mE a0 M Trazh
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|35 Dueeirgtienl  Miciometes 4.2 MIN FILL THD
[ g baschine o0 @ [ 008000

41 Dy Wienl  LIMM Machine T Paeice oo nzm @ [ s nn

|42 DrawingiewlT  CMM Mlarhing Ut 23.0000 - [ v 30.00/-30.00
|43 CraigviewlT | GhM Maskine True Posiior a.0000 25000 - [ v 90.00/0.00
|48 Dupeirgtienl | CHM Machine o000 oz - PC] Unassigned

45 DueviogVien!7 | M Machine 730000 S ignere

4 Drngieul? | UMM Machine wooon em ¥

47 Drawingvieul  CMM Mathine 4.0200 08000 0000 Frocess
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Summary

Benefits CAP XML:

e« Open XML format

« Human and machine readable

 Flexible and easy to extended

 Used for over 10 years in Capvidia applications
« Covers well all CAD systems structures

« Compact

e Bi-directional compatibility with STEP 242

capvidia



Statement of Intent
For Cooperation Under the Terms of a Memorandum of Understanding

The Dimensional Metrology Standards Consortium (DMSC, Inc.), a not-for-profit standards developing corporation, and
Capvidia, a private software developing company, are pursuing a Memorandum of Understanding (MoU) for collaborative
development work.

Capvidia will contribute to the DMSC a set of XML Schemas of their Open CAP-XML data format, which pertains to the exchange
of Product Definition with Product Manufacturing Information (PMI) using the XML format.

In turn, the DMSC, as an ANSI accredited standards developing organization, will harmonize the contribution with its Quality
Information Framework (QIF) as well as prepare and progress the contribution for national and/or international standardization.

The QIF is a suite of integrated XML Schema-based standards enabling the seamless flow of information within computer-aided
quality measurement systems. Under the terms of the MoU, the expected outcome from this collaboration will produce an XML
based exchange solution for product definition plus PMI that will not only satisfy the CAD to Metrology use case, but meet many
other CAD to Manufacturing needs as well.

The final results of this collaborative effortis expected to be a submittal as an American National Standard, and later as an ISO
Standard.




Standards Today

Well defined standards for 3D Geometry and Metadata
« 2D Drawing and rules how to present 3D model in 2D (paper) space

Functional Dimensioning, Annotation and Tolerance Standards
« DIN, ISO
. JSO
- ASME Y14.5

Implementation in native CAD systems (GD&T FTA)
 Native file
- STEP
« IGES
- 3DPDF

capvidia



CAP XML Data Format

Roughness Description <PmiRoughness id="85" Parent="2" Color="255 255 255" obType="2"
. apType="0" nLeader="0">
Field 4 <PmiBase Position="0 0 0" Normal="1 0 0" Dir="0 1 0" Height="3.5">
Field 1 <Font Type="Arial Unicode MS, 20, Bold"/>
. Field 9 </PmiBase>
Field 2 _ ( _ ) <Field Text="111"/>
(Field 8) Field 5 <Field Text=""/>

<Field Text="333"/>
<Field Text="444"/>
<Field Text="555"/>
<Field Text="666"/>
Roughness - obType <Field Text="M"/>
<Field Text=""/>
<Field Text=""/>

<DirectRefs Number="1">
<Face id="63"/>
</DirectRefs>

ROTNotDefined RATAIParSurfaces <BackRefs Number="2">86 87 </BackRefs>
</PmiRoughness>

°© attribute description
id Unique id

ROTMachiningMandatory ROTMachiningForbidden Parent Parent object
Color Color red green blue 0-255 separated by spaces

obType Roughness Obtention Type

apType Roughness Applicability Type

nLeader Number of leader

Note3D 1-3d annotation, 0 — 2d annotation (internal 3dv type)

RATSpecifiedSurfaceOnly RATBasicSurface

Field 3 Field7 Field6




Capvidia components - integration levels

Neutral
VRML, STL,
XML, etc.

3D TV Kernel
XML

ETTp VX

Neutral
STEP, IGES,
VDA-FS.
Options
XML
Level 1 Level 3 W

Customer Application

Level Integration Strategy Programming Difficulty Estimated
Level Implementation time
Using standard CAD data formats (STEP, IGES) and controlling the kernel functions no programming days
through Option XML file (text file), command line
Using Capvidia XML data format to communicate with the Kernel (import/export) programming weeks
Using Kernel API to directly access provided functions advanced programming months




CAP XML Data Format

CAP XML format - Auxiliary objects

[ €% CoordinateSystemSet ] '-[ €2 CoordinateSystem ]

[ € CameraSet ] "'[ €2 CameraOrtho ]

[ £ Auxiliaryplane‘.jet ] '-[ €2 ClipPlane ]

—

[ '-@} RefPlane ]

capvidia
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