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Automated Composition System of Web Services
by Semantic and Workflow based Hybrid Techniques

Yong-Ju Lee’

ABSTRACT

In this paper, we implement an automated composition system of web services using hybrid techniques that merge the benefit of BPEL
techniques, with the advantage of OWL-S. BPEL techniques have practical capabilities that fulfil the needs of the business environment,
such as fault handling and transaction management. However, the main shortcoming of these techniques is-the static composition approach,
where the service selection and flow management are done a priori and manually. In contrast, OWL-S techniques use ontologies to
provide a mechanism to describe the web services functionality in machine-understandable form, making it possible to discover, and
integrate web services automatically. This allows for the dynamic integration of compatible web services, possibly discovered at run-time,
into the composition schema. However, the development of these approaches is still in its infancy and has been largely detached from the
BPEL composition effort. In this work, we describe the design of the SemanticBPEL architecture that is a hybrid system of BPELAWS
and OWL-S, and propose algorithms for web service search and integration. In particular, the SemanticBPEL has been implemented based
on the open source tools. The proposed system is compared with existing BPEL systems by functional analysis. These comparisions show
that our system outperforms existing systems.

Key Words : Web Services Composition, Hybrid Techniques, BPEL4WS, OWL-S, Search and Integration Algorithms,
Implementation Techniques
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search(Q) {
Record = empty:
for each S & KnowledgeBase {
if match(Q, S) then Record.append(S) }
return sort(Record)

match(Q, S) {
outputMatch(Q{Cs}, S{Cs]
}inputMatch( {Is}, Qfish)

)

(o

2 2) H A~ 2

M TIRIE

ClientApglet {

enter query statement:

Client = new HttpClient( )

Method = new PostMethod{URL):

Client. executel\/lethod(l\/lethod) /INES! &
}GraphEdtor [IYESRL &AM

ServerServiet {
perform matching algorithms
for each S € Record {
wsdlReader.readWSDL(URL):
readOperations( ): //portType, operation, input, output =&

retun Services:
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ClientApplet {

GraphEditor.getGraph( )

Client = new HittpClient( )

Method = new PostMethod(URL):

In = new ByteArraylnputStream(bytes);

Method setRequestBody(In): //binary SEIZ ME!
} Client.executeMethod(Method):

ServerServiet {

G = readObject.getGraph( )
Parser = new GraphParser(G)
Parserparse( )

wsdIWriter writeWSDL(wsdlFile)
bpelWriter.writeBPEL (bpelFile):
}Deploy( )3

(T2 5) BPELAWS High gmz|E

N8 BPEL W

oy WwWsDL

<"wml version="1,0" encoding="UTF-B"?
<wsdl:definitions targetNamespace="bpel.pracesses” xmins:ins="bpel. proct
{wsdl:import namespace="inas/services/EndangeredSpecies” location="
<wsdl:impart namespace=_igas/services/CommonNames” location="http.,
<wsdliimport namespace="igas/services/SpeciesinLocation” location="htt|
{wsdl.message name= outuutMessadge"} i
<wsdl:part name="resultl” type="xsd'baplean"/>
<wsdl:part name="result!” type="xsd:int"/>
</wsdlimessage>
<wsdl:message name="inputMessage™> :
<wsdlipart name="commonName" type="xsd string"/>
<wsdlipart name="species]” type="xsd:string’/>
<wsdlpart name="species” type="xsd:string"/>
</wsdlimessage> .
<wsdliportType name="semanticBpelPT">
<wsdl:operation nam manm:EPel")
<wsdl:input message="tns:inputMessage’/>
<wsdl:output message="tns outputMessage />
</wsdl operation>
</wsdl:portType>
<wsdl:service name="semanticBpelService">
</wsdl'service>
<plnk:partnerLinkType name="semanticBpelLT">
<plnk:role name="semanticBpelGenerator">
<plnk:podType name="tns semanticBpelPT"/>
</pinkirole’
</E\nkluanneerkType> §
<plnk:partnerLinkType name="getSpeciesForCommanNamelLT >
<plnk:role name="getSpeciesForCommonNameGenerator™>
<plnk:portType name=ns2:CommonNames"/>
</plnkirole’
</plnk:partnerLinkType> .
<plnk:partnerLinkType name="getFrequencyOfSpeciesinLocationLT">
<plnkirole name="getFrequencyQfSpeciesinLocationGenerator >
<pink:portType name="ns1:SpeciesinLocation’/>
</plnkirole>
(/F\nk:pameerkTyam )
<plnk:partnerLinkType name="isConsideredEndangeredT">
<plnk:role name="isConsideredEndangeredGenerator™
<plnk:portType name="ns0:EndangeredSpecies />

3

name="semanticBpelProcess }
tar%etNamespacez bpel.processesProcess
xmins'ins="bpel,processesProcess”
abstractProcess="no™>
<partnerLinks> =
<{partnerLink name="semanticBpel” xmIns:ns1="bpel.processes” parnerl
{partnerLink name="getSpeciesForCommonName" xmins:ns2="bpel proc
<partnerLink name="getFrequencyOfSpeciesinLocation” xminsins3="bpel,
<partnerLink name="sConsideredEndangered” xmins:nsd="bpel process:
<partnerLink name="getFrequencyOfSpeciesinLocation” xmins:ns5="bpel,
{/partnerLinks>
<variables>
<variable name="varl" xmins:nsb="igas/services/CommaonNames” mes:
<variable name="varl” xmins:ns7="iqas/services/CommonNames” mes:
<variable name="var2" xmins:nsB="igas/services/SpeciesinLocation” me
<variable name="var3" xmIns:ns9="igas/services/SpeciesinLocation” me
{variable name="vard” xmins:ns|0="igas/services/EndangeredSpecies” |
<variable name="vars" xmins:ns| as/services/EndangeredSpecies” |
<vatiable name="var6" xmins:ns| as/services/SpeciesinLocation” m
<variable name="var7’ xmins:ns13="iqas/services/SpeciesinLocation” m |
<variable name="output” xmins.ns14="def’ message Type="ns |4:outputMe
<variable name="input” xmins:ns15="def” message Type="ns 5:inputMes<
</variables>

<process xmins="http://schemnas, xmlsoap. ora/ws/2003/03/business-proc a|

<{sequence>
<receive partnerLink="semanticBpel" xmins:ns |6="bpel processes” portT'
variable="input” createlnstance="yes"™>»
</receive>
{assign >
<copy>
<fram variable="input” part="commonName />
<to variable="varl” part="commonName"/>
{/copy>
<copy> .
<from variable="input” part="species"/>
<to variable="var3 par="species’/>
</copy>
<{copy> ) )
<from varlable="Input” pant="species0’/>
<to variable="var7" part="species’/>
<,/cupy>
</assign>
<invoke name="getSpeciesForCommonName”
[ DannerLink:"getSue'ciBsForCommunName" xmlns:ns??:"iqas/wflj
4 »

</pinkirale>

\'/?InktnamertlnkTwa ]
<plnk:partnerLinkType name="getFrequencyOfSpeciesinLocationLT™>
<plnk:role_name="getFrequencyOfSpeciesinLocationGeneratar™>
<plnk:portType name="ns1:SpeciesinLocation’/> =
I BEEE| 4|

(28 6) WSDL 3¢

Aol Al T3 o]E-& 714 partnerLinkTypeE& 2+
2HH role, portType, 281 A4 9 A8 URL
= & &3 AE3e IBM BPWS4) o
dAeA 7lEEeh ol dAlel BPWS4] ql4le] v
Tt FES 8] Wil 9%
AAZE A54<] BPEL 550 B7bgst) webs 2

Q o]A27t A YEE A ZEAZ PHEojorgk T
A gL (29 )3 o] IBM WSGateway AEHEE
%7|8% § WSDL? BPEL #tdg 28-2t) 281 SOAP
RPC(Remote Procedure Call) '8 %3] BPELAWS EA4Z
BPWS4] alxlel F53t} 25704 A e SemanticBPEL
ol AE-AH T2 dA AggE Ay 2o
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(28! 7) BPEL &tH

ClientApplet {
Client = new HttpClient( )
Method = new PostMethod(URL):
PartnerLinks = BPEL.getPartnerlinkType( ):
while (PartnerLinks = wsdPartnerLinkTypes) {
WSDL.getRoles( )i
WSDL.getPortTypes( )
WSDLgetURLs( ):

| Client.executeMethod(Method):

ServerServiet {

InitializeWSGateway( )

openWsdlFile{ )

openBpelFile( )

ChannellD = Gateway.findChannel( )
DeployChannels.add(ChannelD) //SOAP RPC i
Gateway.addService(DeployChannels); //S2

(18! 8) BPEL 5 2112|1E

ClientApplet {

Display main menus

Enter query statement:

Retrieve available web services (by server)
Construct a workflow:

Convert from a workflow into BPELAWS (by server):
Return result:

ServerServiet {
case ('retrieving”) {
Perform matching algorithms

case ("converting”) {

Transform a workflow into BPELAWS:
Deployed by BPWSAJ:
}

(28 9) Seo[HE-Mu] == MA| X2 2y
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