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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 Algorithm, Workflow Execution Plan
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<process-template name="o} A &>

<flow>
<activity name="8F7|dmjr>
<parameter = "parameter-1"/>
</activity>
<activity name="3Z € d}r>
<parameter = "parameter-2"/>
</activity>
</flow>
<sequence>
<activity name="#%F o>
<parameter = "parameter-3"/>
<Jactivity>
<activity name="B|&ZA ">
<parameter = "parameter-4"/>
</activity>
</sequence>

<parameter name="parameter-1">
<input name="2#" type="xsd:date"/>
<input name="Z& A" type="xsd:string"/>
<output name="d|mA|Z" type="xsd:date"/>
</parameter>
<parameter name="parameter-2">
<input name="¥%®" type="xsd:date"/>
<input name="Z2A" type="xsd:string"/>
<output name="ZEAH type="xsd:string"/>
</parameter>
<parameter name="parameter-3">
<input name="%FAIZt" type="xsd:date"/>
<input name="EYHA|" 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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discovery(Q) {
for all (S in Repository) do {
if matching(Q, S) then result.append(S) }
return sort(resutt)
}
matching(Q, S) {
outputMatch(Q{Os}, S{Os})
inputMatch(S{is}, Q{lsh
}
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integer | ©| long 2/3 long =>| int 2/3

integer | =| int 2/3 string | =] float 0

double | =>| int 1/3 date =| time 0

nt | string 1 date =1 gYear 1/3
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hort | lunsignedInt

Ibytc | unsignedShort

unsignedByte

ERERgRE ] o
[ 1 3 [ ] |
PositiveInteger |En:g:|[mnlleg.twexneege: ] PositivelInteger |[long|[nonNegativelnteger | |
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unsignedShort
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CalendarDate Event

{dayOftesk, monthOfYear}
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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 Q{I} intersect S{I} then return Intersect

otherwise return Fail

o] 7] A13),
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<partners>

</partners>
<containers>

</containers>

<sequence>

</receive>
<flow>

</invoke>

</invoke>
</flow>
<sequence>

</invoke>

</invoke>

</reply>
</sequence>
</sequence>
</process>

<container name="response"

<receive name="receive" partner="1l
operation="Request" container="request">

operation="Reserve"

<reply name="reply" partner="2il
¥
operation="Response" container="response">

<process name="¥4of < HPAF
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">

<partner name="27" serviceLinkType="air:CustomerLinkType"/>
<partner name="F7|dv|" serviceLinkType="air:ReserveLinkType"/>
<partner name="Z & servicelinkType="hotel:ReserveLinkType"/>
<partner name="#%3o| " servicelinkType="tour:ReserveLinkType"/>
<partner name="H|& A" servicelLinkType="pay:PayLinkType"/>

<container name="request" messageType="air:RequestMessage"/>
messageType="air:ResponseMessage"/>
<container name="input-1" messageType="air:InputMessage"/>
<container name="output-1" messageType="air:OutputMessage"/>
<container name="input-2" messageType="hotel:InputMessage"/>
<container name="output-2" messageType="hotel:OutputMessage"/>
<container name="input-3" messageType="tour:InputMessage"/>
<container name="output-3" messageType="tour:OutputMessage"/>
<container name="input-4" messageType="pay:InputMessage"/>

A portType="air:RequestPT"

<invoke name="invoke~1" partner="&37]dv}" portType="air:ReservePT"
inputContainer="input-1" outputContainer="output-1">

<invoke name="invoke-2" partner="3#d 2" portType="hotel:ReservePT"
operation="Reserve" inputContainer="input-2" outputContainer="output-2">

<invoke name="invoke-3" partner="%#o| " portType="tour:ReservePT"
operation="Reserve" inputContainer="input-3" ocutputContainer="output-3">

<invoke name="invoke-4" partner="H] 2 A" portType="pay:ReservePT"
operation="Reserve" inputContainer="input-4">

I portType="air:ResponsePT"
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