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Ontology-based Semantic Searching Web Service and Integration with PDM

%2z Mzt o of & A
Hahm, Gyeong-June  Suh, Hyo-Won Yang, Young-Soon Chol, Young
=EETY 020084 11€ 11¢ ; MAISZY @ 20084 128 658)

* %
%{

2 X

U BN A AUEE RE AT GRE N2 GE FolL 447 WE FLFRY g A 2
3 AEAL BYAN FUD ATHRE 2 odoldS/) A2 OF oz TUYOIN ATAu THE oRA LE,
AR ol e AL AAAE Ul AnE FEB AFHL FH Yol BadAth B ATAAE Ju)7w A
FAU FHE A LEEA e g sy 8 7)o pDMw—u AAFE WHE ALV, LERAE
OWL7|Ho= %81, 758 52422 Pellet & A1 ol g3te] AL 715 a8, oA AAn
g Jpioz FAst} the AxdelA 0] FASES Stk w3 /1E9 PDM# dAste] PDME 7oz ojndy
S £9Y 5 AE RS Ade

A go] 1 252X, OWL, PDM, 9Ju| 74, A u]~

Abstract

In collaborative environment, since each agent generally uses different words for the same meaning, there is an obstacle for
information sharing. In collaborative product development environment, each agent has different words for representing same
product information. As a result, it is hard to share product information in this situation. For solving this problem, semantic-based
product information is needed. In this paper, a ontology-based semantic searching system which is able to interact with legacy
PDM systems is proposed for product information sharing in collaborative environment Product ontology is represented with OWL
format, and the product ontology is processed by Pellet reasoning engine for semantic searching. The system is implemented as a

web service which can be integrated with other systems. This paper also introduces the approach with which a PDM system
provides a function of semantic search with this search system.
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AEFPES] 2527 FHo] #Y AFE TOVE(The
Toronto Virtual Enterprise) £&2A] /|¥ TZAE (Tove,
1992)¢F TWIST E2AE(Borst, 1997), STEP(STEP),
OWL(Web Ontology Language)Z ©]&3 AEHEwd
F& (1A, 2007; Zhao, 2008) So| 3t} TOVE
ZeAEE it E2E Ulgle] EIL(Enterprise Integration
Laboratory)ellX oF 10d %<t Agslgen, 288 7|9
2dYE ALY & de 5 2EEAE /gsle Aot
=, 719 Tl Evt g3 JAAES vz A B3-S 7}
oA she HAsE o3 E ATl it AE 52
A& TOVE Z2HEQ] i3] shiolt},
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%, U LEEXE EFHFHoE A A, =H
As A Fafsted oo Wgihe 2EEXAE MEE H
Agtete ZEWH S AMShe o] HigAs L AQksta
ATt TWISTE AFXEZAE UARIE ¢ e #x &
E2AE AAEL Y3, 2RAE HgeR AF 2EEAE
7% 4 ok

STEPS AFEY FE w8Z A% FAEF 1SO 10303
olth, 1% STEP FHE 44+ AE 72 279}, AF /Mg &
710k, 74 ] 270k Aosta Uk AEHE € AFT
Z ZHE FdF] 9lo] STEP HE 44+ 9493 ZTdF S
AU, STEP SE 444X Bejgt o3 &3} v & A F &
E2A A Al AaAEE 448 4 o 28y STEPS
AF LE2A AAE AFsA = gedt

HZe OWLE ol &3l AELE LEZAE FHs
PolAX ol FHte AT77F o]FAAZ UTHelAH,
2007: Zhao, 1998). OWL2 W3ColA AF3 BF 2EZ
A 10017 WFof 7t =rQle] 2EZA Holy F/7t 7Hs
3bil, XMLS 7|9ke 2 stz gl7] el HAFe 2o s}t
Lol3tHOWL overview, 2004). =& OWLE AA¥ &
E2AE AT F I LEEA] F2 AR (Pellet, 2008;
RacerPro, 2005)°¢] teksled o ZelAlo]de] Fd o] &)}
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2.2 LEZX 7]t odujAM A2

SR PSS FERE B E I DRI
ulsh goleilolze] Solgle golel 4@ Sl Aol

WAE 4517 Feth 13 719 AaL
£ eskA ¥1 719=e FYd EAEs e fofuke
Hol 7] o] FA9 AR7L AR =g FFEAT)
olfr}. o]ej3t o] fEo] Y= 7IW AAe] FAHeR A
Aelo] grh webd FEG HAE A Al 9=
T B AAE oAGA o] &F ZAA} uirde @
4oltH(Fang, 2005).

e, e BEAN FololA 719=9 Ade] dig 4
TE°] B =] it 719z Ao B AFe
drkgo g ool B (query expansion)@ FH A|xdE]
(recommendation system)® ¥ ®go= = 4 9k
(Stojanovic, 2005). Felo] A2 ALEAP} o wdti= AR
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PDM, PLM 598 AFHEE #Asbr] 93 Al ¢
MEI2E TSl 22}l 89 A& FEIAV o71F A
2g9] F3 el i IFE PLM Services(OMG
PLM Services, 2007)¢} ©]& 7|¥ke=2 & OpenPDM
(PROSTEP AG-OpenPDM, 2007), &3 WMRS(Dong,
BL, 2008)%°] it}

PLM Servicesw §AH|2E B3 AF F7] dlolgd]
w&E 9138 OMG(Object Management Group)olA A
A AFPE TP PLM ServicesE ol €3l ¢

MU[AE B3 o|7]F AlaEl7EY] dY 3L A4S o
e 74 AlzElo] PLM Servicesolxl AAgH T3ubAL

r

o] g3t AFAHE vlolele} AlxHl J]eE AEdldol g
o, AEFR HolE= STEP AP 214(Falkman. 2008)
7o 2 HEEW, AlaE 7% *étge PDTnet 427
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AU H]OIE% & ?ﬁﬂ‘ﬂE 55 g 5 3
ESUIE Eﬂrﬂ At

OpenPDM-2 ProSTEP AGel* PLM ServicesE 714t
22 ¥ PDM e #o]xoth OpenPDM2 /oA of
2] PDMA|2EIZE] QlEH|o]~E A|Fsh= PDM EelA] 9
& 3} webx] Abgabe At o7 79 PDM Al2E
o HelHE sk dHolHZ B%E & A Ech(Yang,
2007).

WMRS(Web-based Manufacturing Resource Service)
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o) Az FEu AA Adg 7 AxAdden Felstu
ol& AARESEIL TRt AT Alaw]l Zglejolt. of
A e A AHAE Fohfr] Y3k A oo HEZE A<}
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2 AFdM= OWLﬂtM LERZAE FE9A, THE
LEEABNE Pelletd 0|43 282X FEL B3 9
AMo] 7hge MH| 2 A FHsta, Y F4e K8l

PDM#}e] AAeHE Attt
3. 22X 7[dt 0|A4 AlAH
3.1 Al&"le] AA

22z 78k onjAA A)28l(0OBSSS: Ontology Based
Semantic Searching System) % PDM9| <Julda A
g OBSSS A FAEE a¥ 13 2o 4N gag
Tgdh= LEEA 7 ou| A Al~EI(OBSSS) &
o hﬂﬂioﬂ e 2224 8 OWLEHE d2

‘AFEHH LEZA Repository & 2E2A] A Al &
227 #3379 982 = "Protégé(Protégé Homepage,
2008)", PDM22}E| 718 LE2A 8 7%3e 71%S Al
8= "‘PDM 718t Skeleton 2224 ¥y’ 18]1 OBSSS
& o] &3lw “cePDM 22 FA] AT 97|M cePDM
(collaborative—extended Product Data Management)
Al2Ee in-house® 7H‘E':}% PDMA] 2"l o] T} (cePDM
Introduction, 2008). AlF 2E2A Repositorydl] OWL3
Bz A" AEF 2EEX ]—E Classq 7k Class9 9u&
YehllE HAl (Description) & £33t glemn, HAl= 3
% Class®] 49 Class, Properties @ ## Class® vl
o2 FAH 9l

28 1M AREAE cePDMAANA 7191 =9k #d s
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NNz} oujF oz {AHE folo] 55 PDMO®
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3% 1 PDMe| 2inlHM HEE 94F OBSSS oA

Ontology Repository Manager Search Engine
Class Keyword- Search
(;}VI;ﬁk Description based semantic Result
oader Manager Searching Generator
=
Ontology T ) " Description- Structure-
Reasoner ’:Ix Onomy based tic | | based i
Manager Manager Searching Searching
2 A{H|A API (WSDL)

a8 2 REEA| Yl oiEY Al2de HE TYYS

Tl A Aleksla gl PDM-OBSSS Aladoas Aao]d
gk en| g Angz dojzl fAleE o]l goEo] PDM
o] o] &x]7] Wiiel] P oA FEIHE LG
g 4 Ul gt

A AF3AR0] OBSSSE #4F 8o AR 4
Mela gejg dAslgon, 34 LB A%s BEY
(Ontology Repository Manager) 9} <l & (Search
Engine) 2.2 F4=o] itk 2" 2 £ OBSSSY Al¥ F#
AYEES oS3 Y}

Ontology Repository Manager= OWL file Loader$}
Taxonomy Manager, Class Definition Manager %
Ontology Reasoner Manager® 745 °] gtk OWL file
Loadere A3 X OWLHLo] gIeX] 8Rlela &
277} glo] AH R A= UeAl ERldle R=dhe
7)%-& A28, Taxonomy Managerys 228 OWL 3
= Y3 A E Bl Felot Fes Y A -3 RE F
238l v ZalidelA #elgt} Class Description Manager
© 7 g2 WAE FEsA v el #ejshe, aeln
Ontology Reasoner Managert £E 24 27|18 3% 3}
1 FE AIE wdsle V%S A

Search Engine®] 7% HMo] dadt 2824 AHE
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Ontology Repository Manager2%¢ E39A AL &
YA Hed), LEZAZRE 44 71959 fAIF duiE
71 Y 2YAE FolFe Keyword-based Semantic
Searching®} AHEA7} A& & Ao FE F Ao thsio]
SERA Hlo|xd] A8l Fel2e BAY HaE st
¥ Description-based Semantic Searching, £ 4
9 2 39 Suas AR gEE 29 - s 7=
ARH|wE $38H= Structure-based Semantic Searching,
npxjete g Z4zeld d& ARE Fgsle AT HNEAE
©23l= Search Result Generator’} Utk Search
Engined 729 A434L 3.32A AHBI|2 g},

3.2 AF 2E2A) Wol29 5

e oo
8
o

dAE ¥ A PDME ©l43 AF AAA
AFAH RS 983 TRV 7FesteE OBSSSY PDMEA

] WEo], 2524 =S PDM
Aol 9= ololdl AT AFL gt 1 3L
PDMS] olold] dlolejulo] ~23E OWLEHSY 2E2AE
TSR HHE HoFa gk o] H22 CAD, ERP &
o AFHHE 2EEA FEA= H&rbesitt.

PDMO 2 RE olo|ld BE F&3)] Hsirl= PDMo| #
2latal glE olold] glo|&e] o]F % A7|nkE welsie o2
e olole] W& FZ3 Ulof gt wiEhA PDMAA ofel®]
BE2g 223 d 4 9k T2 o] Fed B dAPdME
1% 3949} Zo] "PDM ofold Skeleton &E24] WUrl7}
7 98-S 34 9vh. PDM o}old] Skeleton 224 Y
£ PDM9 cloldl Ho]BENE ololdlg FE3d OWL
Skeleton 7€ A =6, ©] OWL SkeletonZtd
& ojold] o]2o2RH AYHE Fexr E5Z g Yt
o|gA AA¥E OWL SkeletonZd-& Fef2o] HA S
27te) 4 - 319 BAL} 22 AU} U] Wil o] & 7hedt
LE2Xga B] oge} gEpd FUHQ L8R PEE
dFT oyt glow, ofF S5l 2EEA AR Ee
AHEE AL Sl Protégés ol 83le] 37 LERA HRE 2}
A&tHHorridege, 2004). Protégés AT thghwoA
nE AL ZraPos OWLEHSY LE2A A4 A
831 A& 4 glet 28 30X “Protégs-OWLHA" 3}
e olgjg 71 Uy 3PS Adysta glon, o] FHE vl
W PDMo] #ejsta e ofoldlel] thet AF 2EZA] Hlolx
o F&o] gu¥r}. 27 394 712 OWL Skeleton®d



OWL Skeleton File
PDM OO &t <onl:Ontolegy Idf:abouF"‘:j?
Skeleton <owl:Class rdfdID=“Beam"/>
2ERF g <owl:Class rdf:ID—1-Beaa™>
== =7 |ofojsagyg | <owliClass rdf:ID=“IShape">
O|RBI0] | oo

PDAM
OFO| €8 Table

opolgy
LR

OWL Skeleton4f A3

gm(égél)ﬁkl
005 B0{0f T3+ Ontology (OWL File) oY EE

<owl:Class rdf:ID-"LBeam™>

<rdfs:subClassOf rdfiresource—"¥Beam™ />

<owl:equivalentClass>

<owliRestriction>
ZowlisomeValuesFrom>
<owl:Class rdf:abou"#I-Shape"/>
<towhisomeValuesFrom> o)
<owl:onProperty> ff’;' 3:—1' 24 S=e
<owl:ObjectProperty rdfiabout="¢hasShape's> | o N H 22
</owl:onProperty> FA o

<fowl:Restriction>

<VowLequivalentClass>

Protége

F2 70| -OWLHEI-

O3 3 ME 2EEX9 ¥& 11¥

B A7dAY 25824 22 7 A4 ZAAE LE
22 B 7]6k AAlo] #3 AT (Jung, 2007)NA AT
ZY U2 FAMAYES Fxald

A4 ZeAAE ARl 9l d
199 =2] g, AR A= SAd, Ha79se] o
Aol 475 P oo e @t o2 S, A
AF|NE7E T-Beam™lgla S o AAde] oze
‘Beam'o] # & 9lod AL “Steel [-Beam’o] 2
T Utk A7) HA o= “hasShape I-shape(] &

Bl Bk stk ou)da 99 4 Y. Qe 4
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Searching(’J - 31 7S nigoz 3 72 B AAzn
%), 281 Description-based Semantic Searching(%4]
B Ul oR g A7) 9] 3717 34 B AAETE A
38t €t

2% 4% Keyword-based semantic searching(?]9=
g e R @ ua #7) S HolF1 9t} Character
matching with Classes in Repository <4 AFHA7) &
g AWH=9 IRFe 0] FS 7 Fejat goluy
gl e el gelo] @ Feja 2 A WA (LE
24 A E ©143led Ontology Reasoning@ Aol &)
F F2el tiF FAAE, SN, 2eln B5 S

Character Matching .
. X Keyword and
PO Wwith Classes in its i)escription
Keyword Repository 8
Super Classes of Keyword
Ontology Reasonin
Sub Classes of Keyword _g“ . g
(using Pellet)
Equivalent Classes of Kevword

13 4 Keyword-based Semantic Searching

S C ts List
uper boncepts L Structure Pattern R Pattern
Sub Concepts List - Generation Matching
Matched Classes

%ﬁsﬁfﬁil’ Ontelogy Super Class
Lits Dese. | |Reasoning Sub Class

Ontology Base

2! b Structure~based Semantic Searching

Definition
Character
— Matching

Descriptions

——— Matched Classes

__lts Dese, |
Ontology Base

18l 6 Description-based Semantic Searching

Zroplitt 2 Aol AE Pelleto]ghs 9Z4x LERA 3
EARE o] g3l] FEE 43T}
1% 5% Structure-based Semantic Searching(A} - 8+
o]

A A HiReR o oA 7)) & BT o} dE
20, ARAPE 48 @ A9 Ade] A, Bela, 39 o] a,
betar & w Structure Pattern Generation®geAl=
(A, al, (A bl, (B, al, (B, b} & 4719 sjgl-& A3},
%, Classes and its Descriptione &E 24| #|o] 2| 7]
HEo] sle 2 FHag REZA] gAolH, o]E nigew
Ontology Reasoning@d< 23l 7+ Fef29] 49 Sex9}
319 FdY22 9. Pattern Matchingo e AH8A7)
A 3 -3 o2 RE Y e 2ERA B
S Bl dold A - 39 FUlAE vwEly HEy dNHE
A9 o FHaE L e EFUAE A goR AT
g},

1% 62 Description based Semantic Searching(*3
AE vios 3 ouigd 34)g BT gich. ARl
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o AA4HYE Fol Qi FHEE FUE F 38 A
aod A4 2AE ATDT 499 A4 A Fol AHeA
7 dEE AAREERE 24 Gasgel o omE 24
A7t ATHEA & 5 A

4. AjAgQ| T - HEa AM of|H|
4.1 LEEA] 7|t ou|Py Al xge] 73

2224 7% on)A A 2=1(0BSSS)2 JAVA EE 5
SDK(Java EE 5 SDK Features, 2008) % ZA s,
JAVAZZ Y % 874E AF3=  Eclipse(Eclipse
Resources, 2008)% °]&3lo] AEsigict. =3 OWLH
£ #AT 4+ Jde= OWL APl 2.2.0(The OWL API,
2008)3 Pellet A7 ThF= Pellet AP 1.5.2 2jo]He
2] (Pellet, 2008)E AMg-3td T3t

Iy 7AA fAEl A P e g OBSSSt HolEd
Aol AHY Tomcat AW ¥ ZH™, PDM Ex 95
Al WSDLAEE vle o2 SOAP WAIRE Hujo} H2e &
< 3ith. &, OBSSS fAH]|22] AH|2 wAl7} WSDL(Web
Services Description Language) 2 7125 UDDIFA &
Egld] 5% =u], PDM Al2®< UDDIY $5¥ WSDLA

£ vlg o2 SOAP(Simple Object Access Protocol)
AAE B g Aulzdd F28 ¢ AoFHTS, 2004).

OBSSS
http://143.248.83.98/entology.owl =

I - 2
- = Ontology Search &

= Repository Enei £

< Manager ngine ';

E z| 2
..... < 4 A 6|2 APT :

(FAX-WS WSDL)

APDM system

A

1 : ::‘
deploy
d

Ontology™ B U~ I B PDM system

2> I C PDM system

http:cypress.kaist.ac. kr:8880/0OntSearch

1> . PD) =] = 1 3
UC|* : PDM O{0] S Skeleton 25 27| UL Service/services'OntSearchService?wsdl

a2 7 OBSSS #AMu|Ae| 38

A DnSearchSerdce T
& OntSearchBericeSOMP | .~ 4 OniSearch
g CO0BYY.,. ¢ {rinput ) {¢; OntSearch
Gouput | F out 8 OnSearchResponse |-

& OnmSearchType}

- .{8 Keyword  slring
€ SupC string
& SubC tring
i€ Desc sting

717 8 OBSSS #AH|A 2IEH|0|~

584 =R AMTEZREIE =22 H21H H65(2008.12)

% 8L Eclipsedl#] WSDL oItE 2 & OBSSS A1H]
9] QlElglo]~ EfFolth, OBSSS HAfHlAe] oY W
Keyword(7]192), SupCE¢/1d), SubC (3N
Description(BAN 2 25 EAE o, ZE¥@sy
out(AMAIH oz FAF F2lolrt,

39, A PDM, B PDM, ¥ C PDM¢] dlo[EE 7|gte
2 F2d 2EZAE T ARVN] F7F APS AH 4
7zt OWLHY ez fMwe] 5Fo] =™, PDMeA
OBSSS YMH|AE Z&3le] ou|PaE FhE wof o]
o] &34 @t <1714 A PDM, B PDM, C PDMzte] A
A AR FHE 24 PDMe2RE A4E OWLIL S 5%
sled OBSSS 2edtegs sbed] Atk ©, LEZAY
2385 A E Ao LEEAE FYT BRAAL BA
Z ZA ol of gt

olAE ouHM 71%& PDMel dAEE HHL
OBSSS gAul~e] 322 71dslA o]Fox|2& PDME]
EUAS B4d £ub. $Alo] PDMR dlolE Ff E£3
E3E 2EEXE o83l AAg s Huw E4E

P 47 M AFHEY TR TFestEE Alddth

Fol
=
L
),
=
L

4.2 cePDM3} OBSSS 44 2 2 dl#)

a3 99 HolE& cePDMY olo|gl ARE Description
Logic(Baader, 2003)7|¥te.2 FH3 AFFH LEZA|9]
Fyx 9 22 Pt 2 Feflxe] HAE Protége A
ES o] g3) OWLHU] A==, 28 99 3= A &
B ogEaby Fo doid Fegxa k] A3 7ERE
Protégee] el Jagzedld HFAG Egolnt.

2% 10& cePDM¥ OBSSSE ARl 73S 22
BaF1n gt GAIE 93] cePDMY ofold] AL o
AA3 OBSSSIIA AlFdke 2EZA] 7)ut ow|ga F AL
427 g3 ¢ A ATk =8 AR GEEA 7
& olgd w, I 89 A2 EH|zd He

Class Name Description

C-Beam Beam " 'V'hasShape C-Shape

I-Beam Beam”™ VhasShape I-Shape

I-Girder Beam” VhasShape I-Shape

1 -Girder Beam™ VhasShape L-Shape e weoms.cornin

I-Girder™s VhasMaterial Wood™ v e
VhasShape I-Shape :'::N’;;
I-Girder") VhasMaterial Steel” & st
‘VhasShape [-Shape s

Wood_I-Girder

Steel_I-Girder
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