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Discovery and Execution Techniques of Semantic Web Services
for Dynamic Web Services Composition

Yong-ju Lee'

ABSTRACT

Recently, one of the most challenging problems is to compose web services dynamically, that is, on demand. A number of researchers
have been considerably interested in the dynamic web services composition. However, while most of them focused on the semi-automatic
web services composition with a human controller, very little attention was devoted to the full automation of this process. This paper
primarily focuses on the automatic web services composition techniques. The main idea is to implement an automatic web services
composition system using web ontologies to realize the semantic web and workflow technologies to play a major role in E-businesses. In
this paper, we propose a matching algorithm for web service discovery and present an approach based on the use of ontologies to
facilitate the interoperability of web services. Finally, we describe a workflow execution plan to support the automatic web services
composition, and an experimental study that shows the high performance of our system.

Key Words : Web Services Composition, Web Ontologies, Matching Algarithm, Workflow Execution Plan
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Agoz ¢ Auls BA 2 & olEHo]~ AAL &3
g} & 9E3Y 7 dEuEE 94 a9 § Mujx
A dameFd o) BA § Mujart AAEHD, HAdYd 9
Aul2ag ZRAXE HAE fAAd w Y&Y °E1iﬂ°]"7}
QA A3Hoz AgAHel Ayut. o YA AL
HAEZ S dzlol osf § Auja Z2A27 AP
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<process-template name="o] A Er>

<flow>
<activity name="%F7jd o>
<parameter = "parameter-1"/>
<factivity>
<activity name="3Z®ojo}r>
<parameter = "parameter-2"/>
</activity>
</flow>
<sequence>
<activity name="Fdfr>
<parameter = "parameter-3"/>
</activity>
<activity name="H|-&Z ">
<parameter = "parameter-4"/>
<factivity>
</sequence>

<parameter name="parameter-1">
<input name="#" type="xsd:date"/>
<input name="%2x" type="xsd:string"/>
<output name="¢]TJAIZt" type="xsd:date"/>
</parameter>
<parameter name="parameter-2">
<input name="#" type="xsd:date"/>
<input name="7AA" type="xsd:string"/>
<output name="3HAHR" type="xsd:string"/>
</parameter>
<parameter name="parameter-3">
<input name="#3 A7} type="xsd:date"/>
<input name="Z "I type="xsd:string"/>
<output name="H|&" type="xsd:string"/>
</parameter>
<parameter name="parameter-4">
<input name="H|]-§" type="xsd:string"/>
</parameter>
</process-template>
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3.1 OWL-S

OWL-S[5] ¢&2A e § A¥EE 71€st7] 93 pres-
ents, describedBy, supports®] Al 7FA &AL Adsn gl
ou AMulA ZTzaY(Service Profile), A8l R @(Ser-
vice Model), 2812 Mu]2 T2} (Service Grounding) |
A 74 Sz FARET
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Ui dieolel ehde XML 7)1l ~=[9]olA Ao o]
e BYS AE3l2 2 string, decimal, non-negative in-
teger, short, unsigned byte, base 64 binary $& ¥ g3t}
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olmj AlgAl= vt =g HE A & olE F e A
CEE g AuaE A

Ao BEY Qe AIEZ9UE HAFHA EXel 7HA
e 4 UEE 1 AN St § Az E4
S B8 st Hapzlelth Qe o o] ZHATL

Q={(N D Is, Os, [Ps, Es, C, R, V] }

A4, N& 9 Aulz ol DE H2E 4%, [ 99
92 Ost ¥ 2 Pst 4424, Est &), CE s
22, Re F4 57, Vi Aux uuss gAgd [ ]
£ A,

g Auls g4 dagFe) J1EH Ak 49 AER
o QEBEe Asda At FAL 4 W A=
A AuaEe FE Aol o2 A Adgs 9 A
sE wed YE3d 2995 TR glojobw 8,
of Aulzel QATEEe WEIY QAR TP ol
slojorer gt

4ol A9 4FR QY BE $YPRE] Y A2 89| $HYRS
L) S o) 5o 2E 999520l Qo 299555
A % o, o S5 QE oA & & i

(A9]= WXse S7F QY BE 8 7AIgS wEE 4
i, of SE gutz AFAF7] wfiﬁﬂ g4o% 2E Y
E52 Q7 A3d # e AL 1A% [(AdY]E 7)ut
o2 ¢ A2 g duEg A (2¥ 99 2o
(29 4)llA discovery( ) e do I QE AlHx
e e ZE § MulagF wjwdcl ¢y X7t
HAEA JE5H2 A 98 AP P}t matching( )
e o &YdES %‘!l f‘imi Zg3tEa) wjw

s 7 37 dedd wide
2 Aulx dHFEF SE3 4HFES Hladn

discovery(Q) {
for all (S in Repository) do {
if matching(Q, S} then resultappend(S) }
return sort(result)

}

matching(Q, S) {
outputMatch(Q{Os}, S{Os})
inputMatch(S{ls, Q{is})
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(& 3) 2ERX NG 7 FAK 2
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1 ]2€ 400 = s{)
2 | S QMY 49 Adel A-(S{) subsumes QI
31 QM7 Sl 49 AEQ ZHQUD subsumes ST
4 |1QDst S{I} Alelol d¥-E FFH &Kol dv FHQID
intersect S{I})
5 | QD S{I Abeldll A8 FAZE gl BHQM = SO

Temporal
{year, month, day} | Date Time | fhour, minute, second}
CalendarDate Event
{dayOfWaeak, monthOfYear}

(32! 6) Time 2EZX|

A9 5714 A9E nelT HAH 2R FuaEe 08
5 2ol TAN R 7 390 B FAE Q gho] waEn,
similarity(Q, S) {
If Q{I} = S{I} then return Exact
If S{I} subsumes Q{I} then return Plugln
If Q{I} subsumes S{I} then return Subsumes
If O{I} intersect S{I} then return Intersect

otherwise return Fail
}

o 71 A13),
! if Fract
L if Plugin
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if Fail
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<process name="FFof ok H3PA
xmlns:air="http://www.daml.org/services/BrovoAir.wsdl"
xmlns:hotel="http://www.daml.org/services/HotelInfo.wsdl™"
xmlns:tour="http://www.daml.org/services/TourGuide.wsdl"
xmlns:pay="http://www.daml.org/services/CostPay.wsdl">
<partners>
<partner name="JXZ" serviceLinkType="air:CustomerLinkType"/>
<partner name="3F7]olv)]" serviceLinkType="air:ReservelLinkType"/>
<partner name="3 9% servicelinkType="hotel:ReserveLinkType"/>
<partner name="#3d %" serviceLinkType="tour:ReservelLinkType"/>
<partner name="H|&ZAA" servicelinkType="pay:PayLinkType"/>
</partners>
<containers>
<container name="request" messageType="air:RequestMessage"/>
<container name="response" messageType="air:ResponseMessage"/>
<container name="input-1" messageType="air:InputMessage"/>
<container name="output-1" messageType="air:QutputMessage"/>
<container name="input-2" messageType="hotel:InputMessage"/>
<container name="output-2" messageType="hotel:QutputMessage"/>
<container name="input-3" messageType="tour:InputMessage"/>
<container name="output-3" messageType="tour:OutputMessage"/>
<container name="input-4" messageType="pay:InputMessage"/>
</containers>

<sequence>
<receive name="receive" partner="ZZ" portType="air:RequestPT"
operation="Request" container="request">
</receive>
<flow>
<invoke name="invoke-1" partner="3&7]dv}" portType="air:ReservePT"
operation="Reserve" inputContainer="input-1" outputContainer="output-1">
</invoke>
<invoke name="invoke-2" partner="29@d %" portType="hotel:ReservePT"
operation="Reserve" inputContainer="input-2" outputContainer="output-2">
</invoke>
</flow>
<sequence>
<invoke name="invoke-3" partner="#F %" portType="tour:ReservePT"
operation="Reserve" inputContainer="input-3" outputContainer="output-3">
</invoke>
<invoke name="invoke-4" partner="¥|-§Z2 A" portType="pay:ReservePT"
operation="Reserve" inputContainer="input-4">
</invoke>
<reply name="reply" partner="I7Z" portType="air:ResponsePT"
operation="Response” container="response">
</reply>
</sequence>
</sequence>
</process>
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