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The Exchange of Feature Data Among CAD Systems Using XML

Seung Hyun Park’, Eui Sung Choi’, Tae Hyong Chong*

{ Abstract J

The exchange of model design data among heterogeneous CAD systems is very difficult because each CAD system has
different data structures suitable for its own functions. STEP represents product information in a common computer-interpretable
form that is required to remain complete and consistent when the product information is needed to be exchanged among
different computer systems. However, STEP has complex architecture to represent point, line, curve and vectors of element.
Moreover it can't represent geometry data of feature based models. In this study, a structure of XML document that represents
geometry data of feature based models as neutral format has been developed. To use the developed XML document, a
converter also has been developed to exchange modules so that it can exchange feature based data models among heterogeneous
CAD systems. Developed XML document and Converter have been applied to commercial CAD systems.

Key Words : CAD(Computer Aided Design), XML(eXtensible Markup Language), DOM(Document Object Model), Feature, STEP
(Standard for The Exchange of Product model data)
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1ISO-10303-21;

HEADER;

FILE_DESCRIPTION {{ 'STEP AP203' ),

"

FILE_NAME ('box.STEP’,

'2002-11-22703:06:46',

('siog), (Ceemsa),

'SWSTEP 2.0',

'SolidWorks 2001340',

")

FILE_SCHEMA ({ 'CONFIG_CONTROL_DESIGN' ));
ENDSEC:

DATA;

#1 = ORIENTED_EOGE ( 'NONE', *, *, #11, T.};
#2 = VERTEX_POINT ( 'NONE', #105 ) ;

#3 = ORIENTED_EDGE ( 'NONE', », *, #65, .T. ) :
#4 = EDGE_CURVE ( 'NONE', #22, #78, #110, .T. ) :
#5 = ORIENTED_EDGE ( 'NONE', *, *, #26, .F. ) ;
#6 = ORIENTEDO_EDGE ( 'NONE', =, *, #99, .T. ) ;
#7 = EDGE_CURVE ( 'NONE', #389, #481, #121, .T. ) :

#485 = ORIENTED_EDGE ( 'NONE', *, *, #85, .T.);
#486 = EDGE_CURVE ( 'NONE', #78, #185, #117, .T. ) :
ENDSEC;

END-1SO-10303-21;

Fig. 1 Sample document of STEP AP203

=Y Y (wireframe)T} A o] A(surface)?] £, EE2A A
BE 7t ooz A9 X QujE 2](geometry)H H 9|
BE, EZ2A AR7} e e AuA RO 2, 7
AzAL AR BT 2o] 471 FEZ BEY 4 Ao
0% 7sEHe B HEY BNO) 728 B 7, 4, 4
g deE2 vehlz Sick Fig. 12 AP2039] 34|
wheh Zhekat 28w Ao bigk STEP BAE B33 Aol
ol@7 vetd FHEWY A= AAATL ¢7] oEen
&2t 29 7|4k CADIA AMSEE 9o ARE 28
g & Qi

2.2 XMLZ} XML O{E2{#I0IM

XML(eXtensible Markup Language)2 19981 W3C
(World Wide Web Consortium)ej 4] E£&02 A5t
24 13te] 2 4o 24 HTML (HyperText Markup
Language) 53 22 2y ¢og 28 L=y
ot24 oi(meta-markup language)o|ct®.

XMLo] 7H¢ d¥tH oz ARREE 2 FolAA, 9
ZetolAEA HoleE AYdte S22 XMLE A
S A XMLO) B8 ¥AE YT F4 # At A2

Ay
T+ %ls



uSH - ol - HeY

XMLE @ £4 28-S Q8 Ags7) Brke 4 7Rt &
AolA dolee g A FAHY B4 (neutral file
format)2 24 E&3 = A7t Bol AYHD .
A 719 7o) EDI(Electronic Data Exchange, A2} A&
agh7t FEEHEA 7)E9 EDI 2R djd XML E9o]
AHE7] AR Zo] & dojth

£ Boko] R S A3 wiet vpad dojdd XML
2 A4 ataq] Jol(markup language)E XML o1&
Ao (XML application)o|2} Fc}. W2ty Ay o of
Ze|Alo] 4 Atole] dlo|elE HE3t7] HsiA XMLo| of
$2 £E Utk @4 fEE Y= XML oEAolA
Z 38R LY + & Ao MathML(Mathem
atical Markup Language), CML(Chemical Markup Lan-
guage), OSD(Open Software Description), SMIL (Sy-
nchronized Multimedia Integration Language) 5] it
MathML2 § BeifAjofA £5HAE B83l7] 3 vta
9 dojola CMLE 314 % B4 58 TF] AR
ntag ¢iol, 0SDE YU F8 24t £2ZEFE 9
3 BF o], SMILE ZHE 7o) 38E SHHY &
e "a glo] Yenrjolg Addhe EE Aojorh

Z, XML g 1(tag)9] o]5-2 492 A¥ ¢ Jlenz
HIMLoAAE B8 & 4 Qigd 54, i3] o) 4
3 AR Bopo] tst ALE 2R3fst] 7Nt FHAA
48 £ S viag dejel XML o E Aol dE A4
g ¢ ok

2.3 OiN gagsel 58

gi5E2] CAD AlAdolAl 2dg L AL 1]
2] A 2}5 5l H(Pre-defined feature)o} AHE-AFS] Ao o
2 YA BE v H(user-defined feature)E ©]4-3}o
St

HAE 7jute g 2d8E oA 2 A A dAE
AAE o} z 9jA Q) F oo YAE HerEE 4
3 Pk o] wA 7|ute] YR Y2 AE 4
A9} glojgo] WREHo R 1 URE FATHE HAH izt
Auzt ZgsA Aol e o dok of wEe] iR
9} CAD Al2goiAe slAe & ohg £ & ey
of w2t o] 34l HlolElg ol gste] ZhFoht YA 4
A, 44 97 5 A4e T gl A ALS I
T Aok

o|RAL WE Yo 7|& ¢l AHE S AL

32

e ok
NS

FeatureMl

ah

Fig. 2 The role of FeatureML
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Fig. 4 The hexahedron with a fillet Feature
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1 <2xml version="1.0" encoding="UTF-8"?>

2 <PART_DOCUMENT>

3 <Features>

4 <S8ketch>

5 <Point_1>

6 <x_point> 0</x_point>
7 <y_point>0</y_point>

8 <z_point>0</z_point>

g </Point_1>

10 <Point_2>

11 <x_point>100</x_point>
12 <y_point>0<fy_point>
13 <z_point>0</z_point>
14 </Point_2>

15 <Point_3>

16 <x_point>100</x_point>
17 <y_point>100</y_point>
18 <z_point>0</z_point>
19 </Point_3>

20 <Point_4>

21 <x_point>0</x_point>
22 <y_point>100</y_point>
23 <z_point>0</z_point>
24 </Point_4>

25 </Sketch>

3 <Base_Extrusion direction="z_axis">21</Base_Extrusion>
32 <Fillet_Round>4<Fillet_Round>

33 </Features>

34 </PART_DOCUMENT>

Fig. 5 The FeatureML document for hexahedron with
a fillet
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Fig. 6 The structure of FeatureML Converter

Fig. 7 FeatureML Converter
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Fig. 8 The data exchange using FeatureML and
FeatureML Converter
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1<?xml version="1.0" encoding="UTF-8"?>
2<PART_DOCUMENT>
3 <Features>

4 <Sketch>

5 <Point_t>

6 <X_point>0</x_point>

7 <y_point>70</y_point>
8 <z_point>0</z_point>
9 </Point_1>

10 <Point_2>

1" <x_point>0</x_point>
12 <y_point>0</y_point>
13 <z_point>0</z_point>
14 </Point_2>

15 <Point_3>

16 <x_point>100</x_point>
17 <y_point>0</y_point>
18 <z_point>0</z_point>
19 </Point_3>

20 <Point_4>

21 <x_point>100</x_point>
22 <y_point>100</y_point>
23 <z_point>0</z_point>
24 </Point_4>

25 <Point_5> .
26 <x_point>40</x_point>
27 <y_point>100</y_point>
28 <z_point>0</z_point>
29 </Point_5>

30 </Sketch>

31 <Base_Extrusiondlrection="z_axis">25
32 </Base_Extrusion>

33 <Cut_Extrusion1 direction="z_axis">25
34 <Sketch>

35 <Circle>

36 <x_point>30</x_point>
37 <y_point>30</y_point>
38 <z_point>0</z_point>
39 <Radius>20</Radius>
40 </Circle>

41 </Sketch>

42 </Cut_Extrusion1>

43 <Bos_Extrusion direction="z_axis">28
44 <Sketch>

45 <Point_1>

46 <x_point>70</x_point>
47 <y_point>80</y_point>
48 <z_point>53</z_point>
49 </Point_1>

50 <Point_2>

51 <x_point>70</x_point>
52 <y_point>40</y_point>
53 <z_point>53</z_point>
54 </Point_2>

55 <Point_3>

56 <x_point>90</x_point>
57 <y_point>40</y_point>
58 <z_point>53</z_point>
59 </Point_3>

60 <Point_4>

61 <x_point>30</x_point>
62 <y_point>80</y_point>
63 <z_point>53</z_point>
64 </Point_4>

65 </Sketch>

66 </Bos_Extrusion>

67 </Features>
68</PART_DOCUMENT>

Fig. 9 FeatureML document of the sample model




uaH - X ey

Fungd

(1) Han, S. H,, and Lee, S. K., 1995, “Data exchange
between CAD systems using the STEP standard,”
Journal of The Society of Naval Architects of Korea,
Vol. 32 No. 1, pp. 40~49.

(2) Han, S. H, and Shin, Y. J, 1996, “Sharing of
Structural Design Information Using STEP,”
Proceedings of the Autumn Meeting : The Society
of Naval Architects of Korea, pp. 463 ~366.

(3) Korean STEP Center, http://kstep.or.kr.

(4) Na, H. S, Kim, S. S, Lim, K. 1, and Kim, Y. J,,
2002, “Information Model for 2D CAD Data based

36

on STEP, ” 2002 Cownference : The Society of
CAD/CAM of Korea, pp. 371 ~382,

(5) Extensible Markup Language(XML) 1.0, 1998,
www.w3c.org /XML, W3C Recommendation.

(6) Chong, T. H., and Park, S. H., 2002, “Extension of
Legacy Gear Design Systems Using XML and
XSLT,” Journal of Korean Society of Machine Tool
Engineers, Vol. 11 No. 4, pp. 19~25.

(7) Document Object Model(DOM) Level 1 Speci-
fication, 1998, W3C Recommendation.

(8) SolidWorks API Support, http://www.solidworks.
com/html/products/api/.



