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Key Words :

Study Service Ontology Design Scheme Using UML and OCL

Yun-Su Lee" - In-Jeong Chung"

ABSTRACT

The Intelligent Web Service is proposed for the purpose of autornatic discovery, invocation, composition, inter-operation, execution
monitoring and recovery web service through the Semantic Web and the Agent technology. To accomplish this Intelligent Web Service,
the Ontology is a necessity for reasoning and processing the knowledge by the computer. However, creating service ontology, for the
intelligent web service, has two problems not only consuming a lot of time and cost depended on heuristic of service developer, but also
being hard to be mapping completely between service and service ontology. Moreover, the markup language to describe the service
ontology is currently hard to be learned by the service developer in a short time.

This paper proposes the efficient way of designing and creating the service ontology using MDA methodology. This proposed solution
reuses the creating model in terms of designing and constructing Web Service Model using UML based on MDA. After converting the
Platform-Independent Web Service Model to the dependent model of OWL~S which is a Service Ontology description language, it converts
to OWL-S Service Ontology using XMI. This proposed solution has profits, oneis able to be easily constructed the Service Ontology by
Service Developers, the other is enable to be created the both service and Service Ontology from one model. Moreover, it can be effective
to reduce the time and cost as creating Service Ontology automatically from a model, and calmly dealt with a change of outer
environment like as the platform change. This paper cites an instance for the validity of designing Web Service model and creating the
Service Ontology, and validates whether the created Service Ontology is valid or not.

Intelligence Web Service, Ontology, OWL-S, MDA, UML
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2.2 MDA(Mode! Driven Architecture)

MDAE Edg 7woz AZEYAE F387] Y4
OMG(Object Management Group)ol ¢l8] A|¢ts AT EY)
o] ¥ EF HYuiqdolth. MDAE ZHE =HZHQ
PIM(Platform Independent Model)& F&3lil o] ZHE

&2 9] PSM(Platform Specific Model) 2.2 ¥ 3 3le] =
°HEEM] oldE TEIT ZEZHAE ZETL MDAE
544 938 UML(Unified Modeling Language), MOF
(Meta Object Facility)[10], XMI(XML Meta-data Inter-
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+ price : input
+ tex_rate : precondition
+ tex : output

(32! 4) PIMeE mE§E Z=MA
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+ tex | output
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«OWL-S»
Spagettia_ReservationAgent

FindEmptyTable GetReservationInfo

+ «Output» EmptyTable : Boolean + «Input» RequestTable : String

ConformReservation SelectTable GetDCInfo

(32! 11) Profile Spagettia__ReservationAgent

[Read Source KMI

rans lating. . ovvereuieaesnennannnanannnn

[Translation Result

?xml version='1.8’ encoding='180-8859-1’7?)>
?DOCTYPE uridef(
KYTENTITY rdf “http://uww.w3.ergr1999/82/22-rdf ~syntax-ns">
{tENTITY rdfs "http://www.u3.orgs2008/01/rdf-schema'>
<tENTITY owl “http://uww.u3.org/2002/87/0ul1">
<tENTITY xsd “htep://www.w3.org/2801/8MLSchena™>
<TENTITY service “http://www.daml.org/services/owl-s/1.8/Service.owl">
<1ENTITY process “http://wuw.daml.org/services/owl-s/1.8/Process.oul">
<YENTITY profile “http://wuu.daml.org/services/owl-s/1.8/Profile.ocul">
{1ENTITY sp_service "http://wuw.daml.org/services/owl-s/1.8/SpagettiaService.o|
pa1''>
C1ENTITY concepts “http://wwi.daml.org/services/owl-s/1.@/Concepts.owl">
CtENTITY DEFAULT “http://uwu.danl.orgsservices/owl-s/1.8/8pagettiaProcess.owl"|

D>
1>
rdf :RDP

xnlns :pdf = “apdf ;"
xmlns:prdfs= “Bpdfs ;8"

(3% 12) XMl EMERH Mb|A 2EEX|29| Wt

_}:
B9 F237] A 2" 2dS ZYEY 2 B
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{owl:imports rdf:resource="&sp_process;" />
{/owl:Ontology>

<{grounding:Usd1Grounding
rdf : ID="Grounding_Spagettia_ReservationPgent">
{service:supportedBy rdf :resource="&sp_service;is ia_Ri i N

>

{grounding:} icP ding rdf: “#Usd1Grounding_FindEnpt yT|
able />

{grounding:} icP ding rdf: “filsd1Grounding. GetResarva)

tionInfo®/>
<{grounding:hasfAtonicProcessGrounding rdf sresource="#ilsd1Grounding_SelectTadbl
o "/

<grounding:h ding rdf: "#Usd1Grounding_GetDCInfo"|

<{grounding:} icP; G ding rdf:
ervation"/>
{sgrounding:WsdiGrounding>

“#Wsd16rounding_Conf irmRes|

{grounding:WsdlfAtomicProcessGrounding rdf :ID="Wed1Grounding_FindEmptyTable'>
<grounding:owlsProcess rdf:resource="&sp_process;#PindEmptyTable”/>
{grouading:usdlOperation rdf:pesource="#FindEnptyTable_operation"/>

{grounding:wsdllnputMessage>
(2:1 sanylRI rdf tvalue="8SpagettiaGroundingl8DL;#FindEmptyTable_Input'/>
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Validation Results

Number of services found: 1
Number of valid services: 1

Service: http:/fopgunkares.ackr AempSpagettiaService xmi#Spagettia ReservationAgent
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<process:htomicProcess rdf:ID="GetDesiredFlightDetails™>
<rdfs:conment>Get details such as airports, prefered time, roundtrip etc</rdEs:Comment>

<process:hasInput>

<process: Input rdf:ID="GetDesiredFlightDetails Departuredirport™>
<process:paraneterType rdf:datatype="s«xad;#anylURI">&concepts:#hirport</process:paraneterType>

</process: Input>
</process:hasInput>
<process:hasInput>

<process:Input rdf:ID="GetDesiredFlightDetails Arrivaldirport™>
<process:paraneterType rdf:datacype="sxsd:fanyURI">sconcepts:#Airport< /process:paraneterType>

</process:Input>
</process:hasInput>
<process:haslnput>

<process:Input rdf:ID="GetDesiredFlightDetails_OutboundDate™>
<process:paramneterType :dt:datatype="&xsd;#anyURI")&concepts;#F;ightDate</process:pazamete:TYpe>

</process: Input>
</process:hasInpuc>
<processz:hasInput>

<process:Input rdf:ID="GetDesiredFlightDetails_InboundDate”>
<process:parameterType rdf:datatype="sxsd:#anyURI">&«concepts;#FlightDated/process:paraneterType>

</process: Input>
</proceszs:hasInputd>
<proceas:hasInput>

<process: Input rdf:ID="GetDesiredFlightDetails RoundTrip">
<process:parameterType rdf:datatype="s&xsd;#anylRI">sconcepts:#RoundTrip</process:parameterType>

</process: Input>
</process:hasInput>
<process:hasfutputs>

<process:furput rdf:ID="GerDesiredFlightDetails_FlightsFound”>
<process:paraneterType rdf:datatype="sxsd:#anyURI">4concepts;#Flightlist</process:paranaeterType>

< /process: Output>
</process:hasOurputs>
</process:AtonicProcess>

(3% 15) BravoAir Service Ontology

<proceas:AfomicProcess rdf:ID="GetReservationInfo™>
<process:hasInput>
<process: Input rdf:ID="RequestTahle">

<praocess:parameterType rdf:resource="sconcepts;

</process: Input>
</process:hasInput>
<process:hasInpucy

<process: Input rdf:ID="UserID">

<process:parameterType rdf:resources"sconcepta;

</process: Input>
</process:hasInput>
<process:hasInput>

<process: Input rdf:ID="UserPass™>

<procegs:parameterType rdf:resource="¢concepts;

</process: Input>
<& /process:hasInpurd>
<process:hasQutput>

<process:Qutput rdf:ID="TableInfo">

{process:parameterType rdf:resource="s¢conceprs;

</process: futput>
</process:hasdutput>
<process:haslutpw»
<process: Conditionalfutput rdf:ID="DCInfo">

<process:parameterType rdf:resources"sconcepts;

</precess: ConditienalOutputy
</process:hasbutpuc>
< /process:AtonicProcess>

#String">sconcepts; #Restaurant< /process:paraneterType>

#String” />

#String” />

#Integer”>sconcepts; #Restaurant</processiparaneterType>

#string”>&concepts;#Restaurant</process: parameterType>

(32! 16) Spagettia Service Ontology

43 | otEl whol| olst JHM AtE

A Aula LEZAE ALAe FaEd &y
Protege &% OWL-S IDES Z2 2E2A A4 =7E
o] &3t wEAA L Uk ojHF HYPL EFE o] &=
2 #Y3 AT Agel A Fod WEs d¥de
gelolth agn o) =TFE o] &3] HEME =T
AHEEHE Woly Aujx 2EBZ A 7|& dojd Wi v
SRt glojor gtk ey MMl AL ol E A
22 AHEE #5317 e A @2 ATFH v]Eo
ARHG21] EF @AY BPoRZE A AMHEE AT
I AMHl2 EEFERE A& F JE WSDL £4F
oz 2EZX J|g TS o)&sd AMula 2ERA
rzc} WSDL #A4& AMul2 2E2A 3] AMH]
dgste ZdFo] Flr] i olE Ve d=
& 2EZAE WG i ok = A &
go oJ&3}7] Wi h71A ¥ HAFE T T

o
!

i

oo mlm_

ATH21].

o33 AL sy Ad SEE Mz ALEAE
o] olm Jg AMgsle UMLF 2 2ZEgo] F3Hql
WS AMEEte] AE2E AASn dAE ZERRE A
|2 E2XE Wasls Pye AdIoh wehr] Mulx
MEA7E B A &S B HRE AHE 584
golE UMLE olgstel dA® mdzne 47 Aux
LERAE 92 5 UTh EY RI2H FFHoz A
B2 LERAE dojd & 9ly] wEe] Aol Fad Al
e OE g2 & Qo B $@vt Agtele e
Aela 28227 vlE Fojd wgaAd g8 A5

28 AAS Bd AAE 7L
2 37 Wi NuxE FE3 FAF 5 Atk F, AH)
29 AA Z Hol Aok Mula 2ERA HA Adz
ARG & ot ole & HAAM APH HFoz oy Y

Zahen

=9



U #5 AT A

$+2l& MDA BRES 7 5

MEIAE AR MElA 2ERAY EA 2 AN W
detglch AgE HHEES ) Au2E EHEAd 594
rdz /\-174] _‘6’: o El_r:j__] =) =
o F£49 Zd=z E'*;;??}E}. aga o] EdE
HEdg, £
WS gEatr] Ha [10]01]*1 dA2HA AHEEHAE e
25 AAE 2ddsa MHla LERAE A
st 28l o] Mulx 2EE2XAE HF ETE °oF

€ dFsath

& Mrjz 2EEA9 44 MDA
g AHEEoEAN e RERRH MEa B AHA 2E
Ag FAlOl ALY ¢ Q7] g AL ugs ok
F dte FHE 7RG B Mulxeh Muls 2XER

P EAZ FEE] 99 WgE 2EE £ v £
HEL = gl W] oEE Mula 2ERA v}
R ﬁ:EEﬂ]Oi H o g2l AHgsE UMLS
AR A Muls 2ER
‘9134 Mol e 94?—*4

;
o
f
)

X

N

e m
Sy rlo 2@ afu

Hod s Al F ;,l%*lX]“L
olﬂ S’_EE;{]E Z]?‘(j ']5]-—“5
Frelol & Zolt}. T HAZE ﬁ"dﬂﬁ} 4 Aula Zg
AZ{18)E el v SE2A e A DANA OCL(Object
Constraint Language){6]$ ©l83l9 2F2A Edd 13
< H‘ﬂﬂh Wets A8 AlFoeltt of ZHAPAE A
H2 2E2AC 12 & Roste A5 A4 4 23S
7V ] 7] A% BAE JAZ jlth OCLEA 2E2A
Sdo 213 AMANEE 71eT ¢ YTE 3] 24
P AMul2 REIRNE TE F UE steAe] et

#azFH

[1] MDA : http://www.omg.org/mda/

2] UML : http://www.uml.org/

[3] OWL-S : http://w3.0rg/2004/OWL-S/

[4] XMI : http://www.omg.org/technology/documents/formal/
xmi.htm

[5] DOM : httpy//www.w3.org/DOM/

6] OCL : http://www.uml.org/

[7]1 WSDL : http://www.w3.org/TR/2004/WD-wsdl20-primer-
20041221/

[8] DAML : http://www.daml.org/2001/03/daml+oil-index.html

UML = OCL

Mjo

0188 Mulx 282X A Zetol mst o478 635

[9]1 DAML-S : http://www.daml.org/services/daml-s/0.9/

[10] MOF : http://www.omg.org/cgi-bin/doc?formal/00-04-03

[11] CWM : http://www.omg.org/technology/documents/
modeling_spec_catalog htm#CWM

[12] Jean Bezivin, Slimane Hammoudi, Denivaldo Lopes and
Frederic Jouault, An Experiment in Mapping Web Services
to Implementation Platforms, ICCS 2004: 4th Int. Conf. pp.
164-173, June, 2004.

[13] Stefan Wendler, Mapping XMI / UML to DAML+OIL,
http://www.jdev.de/html/projects/uml2daml/mapping/uml2
daml_mapping.html, 2002.

{14] Stephen Cranfield, Stefan Haustein and Martin Purvis,
UML-Based Ontology Modeling for Software Agents, Proc.
of Ontologies in Agent Systems Workshop, pp.21-28, 2001.

[15] Stephen Cranefield and Martin Purvis, UML as an ontology
modelling language. In Proceedings of the Workshop on
Intelligent Information Integration, 16th International Joint
Conference on Artificial Intelligence (IJCAI-99), 1999.

[16] Jernnj Kovse and Theo Harder, Generic XMI-Based UML
Model Transformations, in: Proc. 8th Int. Conf. on
Object-Oriented Information Systems (OOIS'02), pp.192-
198, Sept., 2002.

[17] Dragan Duric, Dragan Gasevic and Vladan Devdzic, A
MDA-based Approach to the Ontology Definition
Metamodel, In Proc. of the 6th Int. Conf. on Information
Technology, pp.193-196, 2003.

[18] ¥H8, "MAE, ol&<, HEA, 7b A4, A5E evlZ2Y2E
A% FYFol B3 AT AlWE g M| 2 opyE) A, 213
T AR A EAGew EHEI =57 119 13, pp.
369-372 2004. 5.

[19] A58 4 Mul2 BEE Ve 5F 2 3 =9 W A+
BaA, = Ak, 2004. 4.

[20] o] &=, AEA, 41E, AAA, 2ZEYo F54 L
ol &8 LEEX Y TEAQ AA L A B AT, 223
@A B3] FAGEEERE =3 1UF 235, pp.
645-648, 2004. 11.

[21] Gerald C. Gannod, John T. E. Timm, An MDA-based
Approach for Facilitating Adoption of Semantic Web
Service Technology, Proceedings of the 8th [EEE Enterprise
Distributed Object Computing Conference Workshop on
Model-Driven Semantic Web, September, 2004.

[22] Zakaria Maamar, Boualem Benatallah, Wathiq mansoor,

mim

Service Chart Diagrams - Description & Application, The
Twelfth International World Wide Web Conference, pp.
43-49, 2003.

[23] OWL-S Validator : http://www.mindswap.org/2004/owl-s/
validator/

[24] Bravo Air Example : http://www.daml.org/services/owl-s/
1.1/examples.html/BravoAirService.owl

[25] DARPA : http://www.daml.org

[26] Protege : http://protege.stanford.edu/

[27]1 OWL-S IDE : http://projects.semwebcentral.org/projects/



636 TEAMeIEB=EX D K12-DT M4=(2005.8)

owl-s-ide/

[28] Bijan Parsia, Evren Sirin, and Aditya Kalyanpur. Debugging
owl ontologies. In The 14th International World Wide Web
Conference, Chiba, Japan, May, 2005.

o # =

e-mail : arzhna@korea.ac.kr
20039z g A4S o] 8HA})
AR elvstm AAkeks A
BYR: Y AH)2, GWYE A2

o
e-mail : chung@korea.ac.kr
19783 M &digta AiE A (o)A
19809 B3 H87) 29 ARSI YA
1989w = Univ. of Towa A4}t
(AAFEEEAL
19800 ~1983W A AAHF) AFE A
¥ Aa7e
19834 ~10844 o] selAthstm HAVS S HYBAL B G
a5 Y Pas
19974 ~dA nedisty Mgt g
BYRE: WY @, @ Auls



