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JL Abstract Jl

The exchange of model design data among heterogeneous CAD systems is a difficult task because each system
has different data structures suitable for its o functions. STEP has been able to represent product information
as a common computer—interpretable form that is required to remain complete and consistent when the product
informat ion is needed to be exchanged among different computer systems. However, SIEP has difficult architecture
in is representing point, line, curve and vectors of element, more over 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
has also been developed to exchange modules so that it can exchange feature based data models
among heterogeneous CAD systems. Aa for evaluation of the developed XML document and
Converter, SolidWorks and SolidEdge are selected.

Key Words : Feature, XML(eXtensible Markup Language), DOM(Document Object Model), STEP(Standard for The Exchange
Product Model Data)
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STEP ISOOIA AA Fof & A2e IAREL2E,
AzGH NN AEL AT YA o, 42 GE AF
8 AARE o] AE FEE L= b AEHE 3F
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olo] B =Ro|AL XML(eXtensible Markup Langua
ge)e AHgatol AA 7} o|ajstr] 41& v A(feature) 7|4
o HAREE HHY 4 & BAFTRE AEstel CAD
A2d 7o) 38 sk 978 FH5L, PR aHe
A2 o3 PUd PHAER ojFod &t 2dd
CAD Al 2go] Hgsten.

2. XMLS o838 34 HHe $9 34 WL

2.1 STEPZ

STEPS 48 4813 Bdo HgE &
(geometric mode))zt A 7+ YA A3 AHE ¥
st S® A3 A& D(product model)S EF3
th(3) o]t B EAHE 587 0|49 HE(part)E o
9lonf olfofA SEEIZETE AMESH: 32Y B
2 BEst: AP203, 53 Ao BES AT AP2145
7+ Hopd EXjo] g A=l Uh(4)

7A BETD 2YEA 33YY HAE AT §8 AL
g7to] A4 AR RS SHOZ 3l AP2039 EY
7H53 Brglo 2 EZ2X(topology) 27t §l= 2ho]o]
= of(wireframe)} A3 A(surface)?] BH, EERA 4
HE 712 oojoj LYol 2 2o E Z(geometry)H H <
HE, EZ2] AR} e e Ans Fuo 2Y, 3
AzA9] AR TP} Po] 471 A2 BEY 4 9
o|Z 7|8tstA Far BBol BAY 725 HY 4, A, ¥
g degeZ veyn o Fig. 1& AP2039] F4df
uha} 7hehet 2 HA o] Bk STEP BAE FAE Aot
olgA vetd FPER ENE AR H7l of2 ¢
&l 299 54 7vte] YAREE Rl e of
#-go] 9ot

ol g3 FAHRY T

1S0-10303-21;
HEADER:
FILE_DESCRIPTION ({ 'STEP AP203' ),

FILE_NAME ('box STEP',

'2002~11-22T03:06:46'.

(oY ) ( sena ),
'SWSTEP

SolldWorKs 2001340

t)
FILE_SCHEMA ({ ‘CONFIG_CONTROL_DESIGN' ));
ENDSEC:

DATA:

#1 = ORIENTED_EDGE ( 'NONE', #, +, #11, .T.):
#2 = VERTEX_POINT ( 'NONE', #105 ) :

#3 = ORIENTED_EDGE ( 'NONE', ». +, #65, .T.)
#4 = EDGE_CURVE ( 'NONE', #22,#78, #110. .1.):
#5 = ORIENTED_EDGE ( 'NONE', ». *, #26, F. ) :
#6 = ORIENTED_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-1S0O-10303-21;

Fig. 1. Sample document of STEP AP203
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XML(eXtensible Markup Language) 19984
W3C(World Wide Web Consortium)ol Al £&22 Aot
3 g 24 m@Y ¥& 422 A HTML (HyperText
Markup Language) 53 22 ot dolg #8% + 3
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Fig. 2. The exchange of FeatureML
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Fig. 3. The Structure of FeatureML
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Fig. 4. The hexahedron of fillet Feature

Fig 5.2 A5Ae 2% HAHo| JYPRE XMLEAR

bl versions "0 encoding="UTE- 877>

2 <PART_DOCUMENT>

3 <Features>

4 <Sketch>

5 <Point_1>

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

8 <z_point>0</z_point>

9 </Paoint_1>

10 <Point_2>

11 <x_point>100</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>100</y_point>
18 <z._point>0</z_point>
19 </Point_3>

20 <Poin{_4>

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

25 </Sketch>

31 <Base_Extrusion dii zctioe="z_axis">21</Base_Extrusion>
32 <Fillet_Round>2<Fillet_Round>

33 </Features>

34 </PART_DOCUMENT>

Fig. 5. The hexahedron of fillet Feature of
FeatureML document
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XML doleE s g DOM(Document
Object Model)3} SAX(Simple API for XML)4 o] 9}
Th(6) SAX+ DOMite= o2 A Wiy A3t vz
g AES Hastetn, A £571 ®E f FHE B
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A o] £¢l DOME o834 XML 249 &L 9
3, HAsH, J2& XML £4E BEE ofEeAolde
4 Aot ofEGA Mol XMLEA ] HI3teA
DOM 114§ A ¥8t= DOM A E(MSXML) A3t 1,
DOM A= g XML £49] Y 4-& DOM it &
AA 2o YPAIA o, ofEe]H o4 DOM 13
of Aol FA g vz 229 DOM Egjd F2d
T Ytk
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2 AZYE 293 EF AVle HHS AGYY 238
agx FEATE ol it a8y of 59 A3 e
2 g 7HAA Aok &, 29 A4 FHY o]y Ro]
o o|FA A 2do A FRE U7 AN 247y
CAD A A" A A F3l= o] e o] HE o] 43T A
g £ At

SolidWorks API(Application Programming Interface)
+ SolidWorks2] OLE 2 1% Qg H o] AR API=
] 2w o] Z|(visual basic), VBA (Excel, Access 5), C,
C++, SolidWorks {32 oA 2538 4 9= oot
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g7t 2ol QUoh[19] Z2Iue o F4E
SolidWorks 7]59] A4 HZ & 4 tt. SolidEdge API
= oprtA e a2 oA 228 4 e gy &
$7b 2o oA uFdHo]Fot C++E 0§
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getA XMLEA ] H287] 98 DOMS A-§38H1aL
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g ALsiic

3.2 FeatureML AHE S Fx9} 7|5

FeatureML to SolidWorks
SolidEdge to FeatureML

FeatureML to SolidEdge
Fig. 6. The structure of FeatureML Converter

Fig 62 FeatureML #AME7} 4712 BER 40| Hof
Qe AL Mozt o3 RETYY F4L 779 o
ZejAlol S At q4EE do. A WA ZE2 Solid
Worksel A dojZl slA 442G FeaureMLY £X4E
TEA "ot F HA 25 o]FA WE|A FeatureML
EAME SolidEdge2 WA YAHEE AGsHA "ot A
H ¥ E /A1 SolidEdged B8 2dS A4 &
4 otk A3 ago] shgdof tE2 Al WA o WA 2
E-2 SolidEdgel A FeatureML, FeatureML oA SolidW
orksZ W7l 9¥S 3 Bk o]3A 44Y BEL B
59 2712 T2 CAD AAYINE 383 4 glol4 o
ol 7Hsdt AAE 7HAch

Fig. 72 FeatureML ZHEE UetiE A2k 7|52
2= ten  #Zo.  SolidWorks GetDataZ §3)
SolidWorksol A sidprte] A4Hez wdg AT oy
& 7HAE47t Aot 7hAL U Fig. 79 94& Add
9l Features Nameof 5 9] o]&& FHSL 2E2F0
2% FeatureML®] 729 27 XML 2AE A3 &
. 44" XML BA4E A3t ¢ F SolidEdge

Viewing& £33} Solid WorksolAl AAH 293 £Z2
24 SolidEdgeold EAFA drh 2EF XML
Document viewS $3t6] L2202 Eg] 49 £A9
Y4 & & 92 Y3t @ 44 #48% + A

Fig. 7. FeatureML Converter

4. FeatureML9] #-&

743t FeatureML-& SolidWorks2} SolidEdged] &
& oA 7|ute] YAHE @ho| Z == Fels) Bt

CAD System(SolidEdge)

Fig. 8. The data exchange using FeatureML and
FeaureML converter
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Fig. 82 7% FeatureMLEAE CAD AlAHIZH] A
HE S 3id dolge no] o]l R HojE
th. o714 A2 AHSE 2Ee A, 4F, ASEAY
37bA 0H e R§e g FA =] 9t Solid WorksE o]
48 2dE AL E FeatureML FHE S F3A 25
81 1 AEE FeatrueML2] &0 9 XML EME 4
At AAE FeatureML £AE SolidEdged| A 2AE
A9 AEstA mdo] AAJdrt. E3 STEPY] FHF4 L
2= ¥+ 949 444 FeatureML £4Z CAD A 2H
o] glojx AA 1 g& #AY 4+ Utk Fig 9= 94z
AL 290 XML7|4Me] FeatureML £ Afo]t.

T aprsine T 1O ansoongs T UTE AR
2<PART_DOCUMENT>

3 <Features>

4 <Sketch>

5 <Point_1>

6 <x_point>0</x_point>

7 <y_point>70</y_point>

8 <z_point>0</z_point>

9 </Point_1>

10 <Point_2>

11 <x_point>0</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>0</y_point>

18 <z_point>0</z_point>

19 </Point_3>

20 <Point_4>

21 <x_paint>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_Extrusion-irc: 1on="z_axis">25
32 </Base_Extrusion>

33 <Cut_Extrusionl = orticn="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 irortior="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

2 =iAde BARES BEse FHIAY XML
ki & Mgstgen, olF ol gste & &

2E IR A

Agd wA 7jute] XML 3884 HAHe JEE I
g2 §2 & 5 Q7 dgo] AR ¢ £A87] 42
gt gzt Besih ol g of§3dte] thE CAD A2d
7to] diojg mwate] 7H5dte® dhiz U E|(converter)E
et A AdEHe "R 7e] FAARE
CAD A A% 7ol ngtsty] e A 7[¥e] XML 3§
BAME 24719 CAD Al&do] udts) #+ 25 492 7
Aatgich o] A2 ZEY 712 thE CAD A28 7Y &
g 7hedtA @tk AvEHE XML BAE 92 24
T Ao XML 24E EeleAY ARo| 7t5ete s 3
At AR 2 AFE 8l 1Y HAER o] F
o]A £2= Y- SolidWorks?} SolidEdged]| #4384
AestA dojg mEo] o]FojA &= AE FAstgch

6. & 1

!

Ho

(1) &%, o4+, 1995, 2, "STEP &S o83
CADAJA®] 7ho] H&of gt RAAS", 2AeH3A],
p32(1):40-49

(2) 353, ALA, 1999. 11, “AA F244 429 F
$E Y3 STEP Y29 HE”, 96 2T &4 A4
B3|, p463-466

- 439 -



(3) STEP 93], http://kstep.or.kr

(4) ddi%, 244, 4739, #94, 2002, “STEPS 0|
4% 229 CAD Hlolg HERY F&o gt 93, &
= CAD/CAM 33| & U3 =24, p371-379

(5) Extensible Markup Language(XML),1.0, 1998. 2,
www.w3c.org/ XML, W3C Recommendation

(6) Document Object Model(DOM) Level 1
Specification, 1998. 10, W3C Re commendation

(7) Solidworks api  support,  2001. 11,
www.solidworks.com/htmi/products /api/, SolidWorks

...440_



