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Anobjectorientedsoftwaredefinesmanyobjectsandisoperatedby

communicationbetweenobjects.Objectorientedsoftwaresindistributed

environmentareconstructed by web service.Itrequiressearchablity,

effectiveness,reliability,stability,and availability for services and

accessibilitytodomainobjectsandexecutionperformancetoimplement

successfullywebservicesindistributedenvironment.

Inpractice,itishardtorealizeallofthefundamentalarchitectureto

buildawebserviceapplicationsothatresearchesforthedevelopmentof

webserviceswithframeworkshaskeptgoingon.Researchesforweb

service framework resolved overallproblems that are occurred on

registration and search fortheweb service,communication protocol,

orchestration,andexecution,butdevelopershouldconsidermuchabout

standardwebservicetechnicifheorshemanipulatebusinesslogicwith

webservices.Theproblem isoccurredwhendisplayingdatasourcesto

usersinlegacywebapplicationaftermakingaconnectionbetweenaweb

serviceframeworkandexistingdatasources,namely,theproblemsare



mappingbetweendomainobjectsanddatasources,connectionbetween

localbusinesslogic,configurationanddeploymentofthebusinesslogicfor

web service,and complexity oftheexecution.Itrequiresdevelopers

additionalcomplexitybecausetheycannotuseexistingdevelopmentmodel

sothatserviceproviderneedalightweightframeworkthatminimizeswide

fluctuationofexistingdevelopmentmodel.

Inthispaper,weproposeaMetamodelofthewebservicefordevising

convenienceonsearching,configuration,executionandaDomainObject

Interface(DOI)to handle Meta modeland design and implementa

Distribution Oriented Knowledge-base ofDynamically Operable Web

Servcies(DOKDO-WS)framework based on the DOI.The proposed

DOKDO-WSframeworkofferawebserviceregistrytoenrollandsearch

businesslogicsinadomainandawebservicebrowsertoidentifyand

executeandafunctionalitytoorchestratedynamicallyorstatically.Since

serviceisaddedifthatpasstheverificationprocesssoonlyexecutable

servicesshould beshown in runtime.Localservicesisexecuted by

reflectionandremoteservicesisexecutedbytheSOAPproxyinstances

and servicesthatnavigated by web servicebrowserisexecuted by

popularwebbrowsers.Atthesametime,themetamodeloftheproposed

DOKDO-WSframeworkisdefinedbyXMLSchemaandisdividedinto

datametamodelandservicemetamodel.Theservicemetamodeldefines

localandremoteservices.Thedatametamodelisusedtogenerate

automaticallytables,viewsandstoredproceduresthathaveshownhigh

performance in the mostpersistence operations.Domain objects are

transferredinform oftheXMLbyXMLtransformersandareviewedto

useronanappropriateGUIbyXSLTprocessing.

We evaluate performance ofthe service registry atthe factorof



processingtimetoverifytheeffectiveness,stability,accessibilityofthe

frameworkandcarryoutperformanceevaluationaboutthetransaction

processinginabankapplicationtoevaluateprocessingpoweroftheDOI.

Inserviceregistry,averagetimesonenrollinglocalservices,enrolling

remoteservices,modifyingservices,andremovingservicestakestimeson

average each 59.0646ms, 40.2767ms, 114.2569ms, and 52.14263ms.

Operationsonthesingleservicearebasedonhashingandtakesonly

0.0012msontheaverage.Theoperationoftheenumerationonthetotal

services are increased ordecreased in proportion to the numberof

services,ittakes0.03212mswhenthereare10servicesregistered.In

performanceevaluationonprocessingofthedomainobjects,weperformed

tests on the factorsthatareDBMS,ORM framework,thetypeof

persistenceoperations.IntheMS-SQL,OracleDBMS,theproposedDOI

surpassesotherframeworksininsert,modify,delete,composite,andselect

operation,especiallyatselectoperationthatisfrequentlyusedinweb

serviceenvironmenttheDOIwins anoverwhelmingresult.However,in

theMySQLDBMS,getasluggishperformance,whichcausedbyfaultson

tested JDBC driver.The DOIis faster 5 times than other ORM

frameworksinevaluationontheClanguage.TheDOImake0~3errorson

100,000requests.Basedonperformanceevaluation,theDOKDO-WSverify

thathashighereffectiveness,stability,andreliabilityasaserviceregistry

andanexecutionengine.
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I.  Introduction

1. Outline

Tointeractamongservicesasreducingcouplingofbusinesslogicsin

distributed environment, several technologies have been repeatedly

growingupandfallingaway.Existingdistributedenvironmenttechnology

hasdevelopedtheirown coursefortransparency ofthelocation and

inter-compatibility.However,itishardtomakeanenvironmentthatisnot

dedicatedtothespecificdevelopmentenvironmentandausershoulddefine

aninterfaceoneachplatform forsearchingobjects,andthentheuser

shouldpassamessageabouttheobjectthroughbrokerobjects.Moreover,

domain specific services such as session management,and security

problem shouldbedesignedandrealizedinuserownway.XML-based

standardwebservicethatisimplementedforthepurposeofdistributed

environmenthasappearedtosolvethoseproblems.

Thewebserviceshavedrawnupaplanandimplementedbasedonthe

SOA(ServiceOrientedArchitecture)whichisanexpansionversionofthe

CBD(ComponentbasedDevelopment)methodology,whichisrealizedby

distributed environmenttechnologiesin thepast,on theview ofthe

Service.FieldsontheWebServicespinoffmainresearchfieldssuchas

the registration and search[1-10], the protocol[5, 9, 11-13], the

orchestration[14-26],theexecution[23-30],andtheframeworkwhichis

offeringaresearchoneasydevelopmentenvironmenttoserviceproviders

byintegratingparticularfieldskeepsgoingon.

Anwebserviceapplicationperformsmodelingusingadomainmodel.



Domainobjectsareusedtoapplydomainmodelsintopracticalbusiness

logic.Domainobjectsrequirenotonlymodelingprocessontherepository

tobeusedbutalsotransformedintootherformtocommunicatewithusers

ontheruntimesothatthewebserviceframeworksisneededtoperform

research additionally on representation,transmission,modification of

domainobjects.Serviceproviderscannothelpescapingfrom modelingon

domainobjectswhetherthedomainmodelwouldbereplacedtosemantic

ontology[44-49].BecausethedomainmodelisrepresentedbytheXMLin

standardwebservicetechnology,researchaboutmappingbetweenthe

XMLandobjectiskeepgoingon[49].

ProposedDOKDO-WSframeworkprovidesawebserviceregistrywhich

offersfunctionalitiessuchasdynamicaladd,modify,andremoveweb

service.Webservicecanbecheckedandmodifiedbywebservicebrowser

andstoredbasedonproposedmetamodelwhichresidesinmainmemory

forbetterperformanceandstoredperiodicallythemselvesintopersistence

layertominimizedatalossbyservicefailure.Servicesstoredinadomain

objectofmetamodelisverifiedontimedomainobjectenteredinmain

memorysothatusercanseeonlyexecutableservicesontheruntime.

TheDOKDO-WS frameworksupportsdynamicserviceorchestration.

Firstly,orchestrationinserviceview layeraggregatesfunctionalgroups

whichincludesseveralserviceunits.Incontrast,orchestrationinservice

executionlayercomposesusingcomponentaggregation,AOP,generating

dynamicproxies.Singleorcomposedoperationsmakesserviceunitby

wrapping.Inexternalexecution,everywebservicescanbeexecutedby

webbrowsersandSOAPbasedproxies.Ininnerexecution,localservices

canbeexecutedbypassingmessagestoserviceinstances,butremote

servicesexecutedbygeneratedSOAPproxies.Thisframeworksupports



sessionfunctionalityinpartprovidesmethodologytorealizewebservice

thatneverrequiredanychangesonexistingdevelopmentenvironment.

AdatamodelofdomainobjectinbusinesslogicisER(EntityRelation)

based.Declareddatamodelautomaticallygeneratestableandviewsin

supportedRDBMSandstoredproceduretomanipulatethisdatamodel.

Persistenceoperationsin businesslogicisperformed only by stored

procedureswhichisautogeneratedordefinedbyserviceprovider.Service

providercanaccesseasilyandquicklytopersistencelayerbydeclaring

minimum configurationandusingAPI.

Thispapercomposesasfollows.Inchapter2,weexaminecarefully

existing researches related with registration, search, orchestration,

execution,protocoland framework ofweb service,declaration ofthe

domain object,and mapping to the persistence layer.In chapter3,

describes proposed framework. In chapters 4 and 5, present

implementationsandperformanceevaluation,thenform aconclusionand

openupfutureworks.

2. Motivation

Webserviceprovidersneedausefulandhigh-scalabilityframework.

Thesefeaturescanbeachievedbysupportingmethodologythatcanreuse

existinginfrastructureofservicedevelopmentandprovidingcompatibility

withstandardwebservicetechnologies.

Theframeworkcouldcheckservicesthendynamicallyorchestrateand

execute.Serviceregistrythatprovidedbytheframeworkcouldregister,

search,andmodifywebserviceswithoutparticularconstraints.Ingeneral,

serviceproviderswanttoofferonlyexactlymatchedserviceswithspecific



domainsothatdynamicallycheckandmodifyfunctionalitiesforservices

aremandatory.

TheframeworkshouldprovideinterfaceforXMLtoeasilymanipulate

protocol.Messagesfrom externalofthewebservicesaretransferredby

HTTPbasedSOAPwhoseinnermessageusesXMLbasedprotocol.The

serviceprovidercandefineprotocolintheinnerpartoftheSOAPand

transfermessages.

Itisanimportantproblem tomaintainstates.Whenexecutingweb

servicesusingexistingwebbrowsers,conceptofthesessionisneeded.

Therearenoproblemstoprocesssimpleoperationsuchasinput,modify

anddeletewithstatelessserviceinstancesbutiftheprocessrequiresto

verifyuseraccessprivilegeonresourceswhichisusedonspecificservices

ortomaintainassociationwithpreviousexecutions,thenstatefulservice

instanceisnecessary.

Finally,theframework shouldprovidemethodwhichmakesdomain

modelingeasy.Everyapplicationneedsadomainmodeling.Eventhough

domainmodelsarewidelyspreadout,thosemodelinbusinesslogiclayer

isprocessedinasingleservicedomain.Inthisprocess,itisnecessaryto

be automated on mapping among domain object, repository, and

presentationlanguage.

MostofwebapplicationisstoringmodelinDBMS sowritingand

modifyingSQLisrepeated.Domainspecificprocessescannotbeautomated

soshouldbedevelopedmanually.Repeatedpersistenceoperationsuchas

create,read,update,anddeleteoperationcanbeautomaticallygenerated

andmappingbetweenmodelandpresentationlanguagecanbeautomated,

whichdecouplesgreatlybusinesslogicanddomainmodel.



II.  Related Work

Proposedframeworkrequireswideunderstandingaboutthewebservice

andthedomainobject.Forthosereasons,weexamineproblemsmentioned

ineachresearchindetail,thendraw mainproblems.

1. Web Service

1) Register and Search Web Services

Distributedobjecttechnologybeforewebservicesusebrokeringand

bridgingwhichiscentralizedmethodtosearchandexecute.However,in

webservicebasedenvironment,webservicerepositoriesnotonlyspread

outbutalsousetheMatch-makingbasedsearchalgorithms[1].Aprocess

tobuildwebservicerepositoryistoconstructUDDI[3].Eventhough

dispersibilityofthewebservicerequiresalsotransparencyofthelocation,

itneedstodivideintoLocalServicesandRemoteServicesforimproving

performanceofserviceexecutionengine.Sincelocalservicesguarantee

higherperformanceandreliability,importantservicesshouldbedeployed

as the LocalServices.Because LocalServices can be accessed in

componentlevel,thosedon'tneedtouseUDDIbasedregisterandsearch.

Thisoccursdegradationofperformanceinstead.Furthermore,shortageof

the standard UDDI is very abstract standard,fundamentalsearch

functionality,noguaranteeonregisteredserviceQoS,noservicecaching,

andsoon[6].

Web Servicessearched mainly by IOPE(Input,Output,Precondition,

Effect)thatispartoftheserviceprofilecomponentsinOWL-S.In[10],



algorithmsanddatastructuresthatsearchesexactlymatchedservicesare

suggested.Becausesameword,however,canbetranslateddifferently

according todomain change,algorithmsanddatastructureswhichis

suitableforsemanticwebissuggestedtoinferbychangingdomain[7,8,

15].WebserviceusersnotalwaysconsiderIOPEtosearchservicesbut

sometimescantakeadditionalmetadataintoaccount.Thisinformation

canbeaddedormodifiedinSOAPmessageatthetimeofregistration,

execution,and changing requeston web services[5,9],which helps

frameworktosearchservices.Howeverexternalagent,webcrawleror

search engine is moreeffective and practicalthan embedded search

functionalityinwebserviceframework[4,6].Eventhoughafterservices

completelysearchedandexecuted,serviceprovidercannotguaranteeany

QoS.Oneofmajorreasonsisthatitisfilledwithmanyunexecutable

remoteserviceiftheserviceregistryisstatictypeastimegoesby.

Remoteservicesshouldbeverifiedatthetimeofassignedmainmemory

andappliednaturallyuponcurrentmodificationswhenbusinesslogicsare

changed[17].Featuresthatneededtoserviceregistriesareasfollows:

Firstly,metadatashouldcontaindescriptionsaboutservice.Service

providersmaynotadddescriptiononservicestobesearchediftheygain

littleinterestfromthoseservices.Ontheotherhand,iftheycangetmuch

profitsfromservices,theywanttoexposetheirexplanationindetailtothe

searchengine.

Secondly,serviceuserneedsautomatedverificationonnon-functional

factors.Becausemostoftheserviceusersgivehigherpriorityatthe

factorofhighperformance,metadataarebasicallyneededtoinform users

aboutperformanceofservices.

Thirdly,webservicesinsamedomainshouldhavesamelifecyclewith



servicecontainerofserver.Whenthecontainerinitialized,metadataabout

servicesarealsoinitializedtousethroughdomainobjects.Andservice

willbeunabletosearchandexecutefromoutsideaftercontainerorserver

shutdown.Thisguaranteesservicesalwayssearchableandexecutablein

runtime.

Fourthly,endpointsoflocalservicesshouldbegeneratedautomatically.

Thisprotectswebserviceapplicationsfrom wrongexecutionbytheroot

andreducesoverheadoccurrencewhilegeneratingandmodifyingservice

metadata.Meanwhile,thereisnoneedforsecondaryrepositoriesand

modelingformetadata.

Fifthly,common interfacetoaccessservicemapwhich can inquire

executableservicesfrom currentdomainshouldbeoffered.Itismainly

responsibleforadministratorordeveloperamong serviceconsumerto

searchandcomposemetadataofthewebservicesinthepast.Becausefor

themostnormaluserswhodidnotaccessandusedirectlytheseservices,

webservicecouldnotgainpopularity.Soforgainingpopularity,easy

executableinterfaceisrequired.Besides,practicalrequirementsforweb

serviceregistrycanbesummarizedasfollows[2]:

-Reuseoftheexistinginfrastructure

-Lightweightapproach:useadditionalcomplexsoftwareswhetheror

not

-Completeexecutableexample

-Servicesbelongtospecificdomain

-Usernotification:applyingmodificationofdynamicwebservices

-Integrationwithotherwebserviceregistries

-Accuratecontent:moreaccurateiftheservicestronglycoupledwith

serviceprovider



-Controlofthecontent :registryoffereddirectlybywebservice

provider

-easyaccessibilityandidentifiableservicedescription

2) Web Service protocol

Web service can communicate with messages using protocols in

applicationlayer.Webserviceusersrequestmessagestoandresponse

messagesfrom serviceproviderusingprotocolsuchasXMLbasedSOAP

overHTTP.

TheAxisand.NET frameworksupportsbasicallytheSOAP which

requiresXMLbasedrequestandresponse,itiseasytoaddadditional

schemetoapplicationdomain[5,9,11-13,50].

In[5,9],researchshowsdefinitionofaprotocolfocusedonservice

searchfunctionality.In[11,12],researchersdefineWS-Eventingbased

protocol which follows ECA(Event-Condition-Action) concept to

communicateamongdevicesanddesignandrealizeaframeworkwhich

usesthisprotocol.Ifrealtimeapplicationisneeded,protocolcanbedefined

innetworklayer[13].

Oneoftheproblemsaboutdefinitionoftheprotocolisthatexistingweb

browserallowsHTTPbasedrequestandresponsebutcannotperform

directly SOAP requestand itishardtorequestwith adding SOAP

messagetoHTTP basedrequestbody.Thisisthemainreasonwhy

serviceinstancecannotrespondtorequesterinlegacywebenvironment

eventhoughtheinstancehasbeengenerated.

There is a problem aboutthe serialization and deserialization,the

marshallingandunmarshallingforalongtimethatdatatypesusedinweb

serviceprotocolshoulddefinemanually.XMLschemaishighlyscalable

butprimitivedatastructureisdifferentineachframework.Newerprotocol



shouldbedefinedasthatextendstheSOAPandisavailabletorequest

andresponseuponlegacyHTTP.

3) Web service orchestration

Afterthewebserviceissearched,orchestrationprocessisneededto

recreateserviceunitintovaluableservice.Theserviceorchestrationhas

proposedbydynamicandstaticmethod.Thedynamicmethodcanaddor

modifyservicesinruntime.Thestaticmethodcanbemainlydividedinto

twoparts.Theformerreadsaboutoperationsfrom staticdeclarationthen

declarecompositecomponentbeforesearchingtoexposeinterfacefrom

thiscomponent.Thelattercomposespre-defined operationsintonew

structuresoftheservicemodel.Thestaticmethodhashigherperformance

butcandroptheserviceavailabilityandflexibility.Ontheotherhand,the

dynamicmethodhaslowerperformancethanthestaticmethodbutithas

higheravailabilityandequalperformanceiftherearecachesavailableto

use.Inthatreason,thestaticmethodisbetterifserviceislocalservice.

Onthecontrary,thedynamicmethodisbetterwithremoteservice.

Existingresearchesshow how tocomposeandexecutewebservices

usingstandardlanguagesuchasWS-BPEL,WS-CDL[14,21,23].In[14],

they try to map between meta modeloftheframework and BPEL

standard.In[16],theyshow animplementationaboutfunctionalchangeof

thewebservicethroughtheAOP(AspectOrientedProgramming).These

areneededtoverifyserviceatthestepofservicebinding[18].In[19],

servicescomposedusinggeneticalgorithm basedonfollowings:

-ExecutionPrice:aservicerequestermustpayfortheoperation.

-Executionduration:sum ofprocessingtimeandtransmissiontime

-Reliability:technicalmeasurement,relatedtothehardwareand/or

software configuration ofweb services and the network connections



betweenrequestersandproviders.

-Availability:probabilitythattheserviceisaccessible.

-Reputation:system'strustworthinessmainlydependsontheend

user'sexperience.

In[17],Itiserror-pronetobindserviceswhenusingonlyWS-BPELso

thatdatastructureinverifyingservicessuchasCPN(ColoredPetriNet),

compatibility verification is proposed then research for mapping to

standard ordedicated languageisprogressed to automate[17,20-22].

Moreover,WS-BPEL,WSCIcanbeadoptedtocomposewebservices.

Itisveryimportanttoverifysemanticwhetherserviceexistsordonot.

Inmanyserviceorchestrationalgorithm.Becausetheverificationprocess

guaranteesrightoperation,itcanalsoofferstabilityandavailabilityofthe

services.Thisverificationshouldbeperformedduringinitializingmeta

dataandbeforeusesomeservicessoitkeepawaydegradationofthe

performance.

4) Web service execution

Thewebservicescanbeexecutedwithoutsharpdropinperformance

ratherthanexistingdistributedtechnology[51].A webserviceexecution

enginegenerallycreatesaserviceinstanceperrequestanddestroysor

cachesitaftertheexecution.In[23],atooltoexecutewebservicefrom

WSDLaftercomposingisproposed.In[26],anexampleofthenetwork

managementuseJava-basedlibraryofthewebservicewhichfollows

standardissuggested.In[27],anexampleofthemailserverandclient

uses.NET framework which requestsweb servicesby asynchronous

methodisrealized.

Ifthe execution engine needs an interaction with userduring an

execution,itcausesselectiveproblem onhow tocreatetheusercontext



andobtainuserparameters.Furthermore,interactionwithusersarenot

discontinuoussothecontextthatconnectscurrentoperationandnext

shouldbestoredinthespecificpersistencelayer.Forthatreason,the

engineneedsanidentificationmethodthattokeeptransactionbetween

operationseventhoughserviceinstancesweredestroyed,whichneeds

conceptofthesession.Mostclientproxiesofthewebservicesthatuses

theSOAPcanusesessionIDattachedinHTTPheader[28].In[24,25],a

methodshowshowtwo-wayinteractioncanbeusedinsessionconcept.It

processes transaction with session and TARGET performs as proxy

throughthefirewallandNAT.

Ifasessionkeepsinseveraloperations,aserviceinstancecanreceive

securityservicesfrom externalcontext.In[29],analgorithm isproposed

whichverifiesaccessprivilegestotheresourceswhenabehaviorexecutes

thatisdescribedbydeclarationofthechoreography.TheW3Csuggests

specification such as WS-CDL and WSCI.In [30],itsuggests a

XACML(eXtensibleAccessControlMarkupLanguage)basedmanagement

serverofthewebservicetointegratefunctionalityoftheXMLbased

messageencryptionanddigitalsignatureandthenextendsSAML(Security

AssertionMarkupLanguage)toverify delegation which ispassedto

serviceprovider.Inaddition,theexecutionengineshouldofferaneasy

developingmethod,definitionoftheprimitivedatatype,serializerofthe

domainobject,andmarshallerofexecutioncontext.

5) Framework

Thepurposeoftheframeworkisthatprovidesarchitecturetointegrate

overall functionality about register, search, protocol, orchestration,

execution,andverificationoftheservice.Itconsumesmuchtimeandcost

ifadeveloperofthebusinesslogicimplementswholeconceptoftheweb



service.

Thedynamicwebservicecomposition,whichfunctionalityoftheweb

serviceisdescribedbytheWSDLandtheWSCIexpressestheinteraction

amongwebservices,usesthePetri-Nettoverifywebservices[31].The

ISCForganizesitselfadistributedwebservicearchitecturewhichuses

OWL-S inthebusinesslogiclayerandthedataaccesslayer,which

describes data modelby ISCFTasks[32].The SASO involves user,

compose,execute,andservicelayerandtheuserlayercontainssemantic

modeling,servicequerymodel,servicedeployer,andserviceexecutor,

whichusesontologyderivedfromWORDNETtoexplainrelationsbetween

conceptandconcept.ExecutionoftheserviceisperformedbytheBPEL4j

library[33].InBottom-Upapproach,itselectsoutaproblem occurredin

theBPWS4Jengine,whichprocessestheBPEL4WS,asstaticmethodon

the service composition.Because itcannotchooses service through

automaticreasoningsoitgeneratesknowledgebasebyserviceprofile

componentofthe DAML-S where service can be searched by the

DQL(DAML Query Language),which reduces cost of the service

compositionwhenstaticallycomposes.Intheory,becausethecomposition

triestoautomatically composethough serviceprovidersareunknown

aboutfunctionalfactors,afullyimplementedsemanticisneeded.However,

becausefully implemented semanticthatappliesvariousalteration in

society and cultureand comprehension aboutwholedomain between

serviceproviderandusersisn'teverywhere,existingapproachescanbe

appliedonlyexperimentalservicesexceptmissioncriticalservices[34].In

theMETEOR-Sframework,aservicerepresentedtotheOWLbythe

ConstraintRepresentation Module and estimate service dependencies,

querying and costby theCostEstimation Module.Atthistime,it



estimatescostforprocurement,deliverytime,compatibilitywithother

suppliers,relationshipwithsupplier,reliabilityofthesupplier'sservice,and

responsetimeofthesupplier'sserviceasthecostoftheserviceitself.

AndtheuserhastospecifyaggregationoperatorsforQoSparametersuch

astheaggregationaboutsingleprocessexecutiontime,costofinvokingall

theservicesintheprocess,cumulativereliability,cumulativeavailability,

anddomainspecificQoS.Theconstraintoptimizeroptimizesbasedon

wholeconstraints.Theruntimemoduleconvertstheabstractprocessand

servicetemplatestoanexecutableBPELwhichisexecutedbyBPWS4J

engine[35].Inthetemplate-basedapproach,singlecomposedprocessis

representedusingtemplate.Itintroduceabstractprocesstypetoextendthe

OWL-S.Bycomposingdeclarationofabstractprocessesandpreferences

throughthePerform statement,ittriestomatchandrankservices.The

HTN-DLisoneofthetemplate-basedapproach.Toremoveaweakpoint

from theHTN planning,itdefinesextendedHTN-DL[36].A Javaand

LISP basedframework,IRS-III(InternetReasoningService),whichcan

generateWSMObasedsemanticwebserviceisproposed.Itoffersalight

weightapproachtodeploysemanticwebservicesandexecutessuitable

webserviceforuserdemand.Awebserviceisdeclaredbyextendinggoal

oftheWSMO.TheIRS-IIIprovidesbrowser,WSMOeditor,deployment

client,andexecutionclient.Thosetoolscancomposestatically,services

cannotkeep session among executions[37,38].The SHOP2 converts

processmodelandcomposesprocessoftheOWL-Sintodedicateddomain

modelandplanningoftheSHOP2andthenexecutesplans.TheSHOP2is

aHTN planningsystem andoperatesbasedontheAIplanning.The

planningonGolog-likelanguagesthatisbasedonsituationcalculusis

performedoffline.Itindicatesthattheplanningstartsafterinformation-



providingWebservicestosimulateinstateofcorrectlymatchedbetween

planningandexecutionsinceworldcanbechangedduringplanningand

execution.Furthermore,an execution exampleshowsthattheSHOP2

Plannergeneratesplansbasedonpersonalscheduleandthenexecutes

those[39].TheSWORD providesstaticcompositionandwebserveras

independentfrom thestandardtechnologysuchasSOAP,WSDL,UDDI,

RDF,DAML.Itcanplanforspecificservicebasedonruleswhichare

oftenusedin logicallanguagesuch astheProlog andthen inquires

servicesbyrules.PlansarestoredbasedonERmodelinform ofXMLso

thatinputandoutputoftheservicecanbeorganizedmorethanone

entity[40].ThePlaengineframeworkcomposesservicesbasedoncases

whichhaveservicestatesoftheinitialization,goal,andprogressinform

ofthelogicalexpression.Theinterceptorcan handlemuchsituations

amongserviceexecutionatbeforeexecution,afterexecution,exception,

andrecovery.Iftheserviceexecutionfails,thenittriesrecomposition.

Thus,thestabilityandavailabilityismoderatelyhigh[41].IntheSWS

comparesmanyframeworkswhichlookedaroundbeforeinthispaper[42].

Theweb serviceframework which usesUML and OWL-S generate

manuallyserviceprofilefromdescriptionofusecasesthensearchservices

usingalgorithm ofthedynamicevolution.Afterthat,thoseservicesare

boundandexecuted[43].

2. Domain object

Webserviceisimplementedinadomain[45]whichmakesitunavoidable

tododatamodelinginspecificdomain.A webbasedserviceapplication

createsschemainDBMSafterdatamodeling[48].Thepersistencecodeto



managetheSQL statementswhichisbuiltfrom schemaisrepeatedly

written.However,thisrepeatedworkisapttoproducelowersystem

structurein productivity and performance.A web serviceframework

shouldcutdownthoseworkandprovidedecouplingbetweenobjectsand

theDBMS[38,44].Furthermore,datamodelingalsorequiressimpleand

duplicatedprocesssuchasgenerationofthemetamodel,create,read,

update,anddeleteofdata.TosolvetheseproblemsORM frameworksare

suggested.TheiBatisperformsasaSQLMapandtheHibernatereplace

writingSQLstatementtoOO modeling.The.NET frameworksupports

theDataFillAdapterwhichcangenerateXMLschemafrom DataSource

andfilltheDataSetwithdatavalues.ThoseORM frameworkswouldnot

expectandprocessevencomplexoperationsforthespecificmodelso

complexpersistenceoperationshouldbeimplementedmanually.

A frameworkneedstoperform mappingbetweenpersistencelayerand

theXMLinsteadofobjectsdefinedbyclasseswhichareoneofthelargest

causesfordecreasingproductivitysinceitperformsonlydatatransfer

object(DTO).BecausebasicunitofthemessageistheXMLintheweb

serviceenvironment,objectstateshould berepresented as an XML

document,whichneedsaninterfaceforthedomainobject.

In[48],datarepresentedbytheXMLaremappedtoclassoftheobject

orientedlanguage.Firstly,theXElementmethodissimilartotheDOM

whenmanagingtheXMLbutusershouldregisteraclassforspecific

XML elements to the handlerobjectwhich is used to parse XML

document.Whenthehandlerobjectparsesaspecificelement,registered

classisgoingtobeinitializedthenvaluesareassignedintothatobject.

Objectsthatwillberegisteredtothehandlerobjectmustextendthe

XElementclass.



Secondly,theNaturalXML methodattachesmetadatatoeachclass.

MetadataexpressrelationshipbetweenaXMLandafieldofclass.This

method has a defectthatelements are outoforder.Data can be

transferredtotheXIRwhichsupportsBase64encodingbutthisform is

moretediousandcomplexthantheXMLortheJSON.

Adomainobjectisaninstancewhichrepresentsmodelandviewusedin

services.Thedomainobjectcanbedeclaredinvariableform from the

viewlayertothepersistencelayer,whichitcanbehandlediftransformed

intoappropriateform inspecificlayerwhencommunicatingamonglayers.

Every domain objectwould notkeep XML form,ifXML form is

maintainedbyforcethatcausesproblem onperformance.However,the

domainobjectusedinwebserviceframeworkshouldmaintainXMLform

totransfermessagesfluentlyratherthantogainmoreperformance.Soit

isfundamentalforthefunctionalitytotransformfromtheprimitivetypeto

ObjectintoXMLform.

In[45],theNakedObjectsframeworkisproposed.Thisframeworkcan

dynamicallyregisterserviceanduseit.Ifservicesaremodified,thena

GUIand persistence layer reflects changes so service modeling is

performedautomatically.In[46-48],anideatoseparateserviceanddata

codeissuggested.

III.  DOKDO-WS Framework

1. Entire framework structure



ProposedframeworkismadeupoffourlayeraslikeFig.1.Layersare

partitionedbasedontheMVC pattern.Theview layeroffersUIsto

normalserviceuserandtheexecutionlayertakeschargeofprocessing

flowsandtransmittingdata.Theserviceanddatamodellayerprovidesa

domainmodelwhichisemployedinentiresystem.

Fig 1. Entire framework structure(diagram)

1) Data model layer

Thislayerprovidesaservicewhichhandlesmodelingfordatausedin

thebusinesslogicand forviewsoffered to serviceusers.Mostof



operationsaredelegatedtotheDomainObjectInterface(DOI)framework

whichhasaninterfaceforloading,searching,modifying,andstoringabout

XML baseddomainobject.Byusingthisinterface,aserviceprovider

configuresdeclarationofthedomainobjectmodelandview onservices

andtheDOKDO-WSframeworkusestheDOItogeneratedomainmodel

ofthebusinesslogic.

2) Service model layer

ThislayeraccessesremotedocumentoftheWSDLandthenservices

wouldbeverified.Ifitwassuccessfullyverified,thenservicesregistered

inruntimerepository.Forlocalservices,prototypeofthebusinesslogic

thatisobtainedfrom componentsofthebusinesslogicmakesWSDL

objectsatinitializingtheframework.Becausetheframeworkonlyregister

verified service to the runtime repository,service instances surely

guaranteestheexecution.

3) Service execution layer

Thislayerdecidespolicyandstrategyonhow tomanagethem when

requestforexecutionarrives.Thattypeofexecutionisoptionalsuchas

synchronizedorasynchronizedtype,whethersessionmaintainsornot,the

cachepolicy,andaninstantiating method.Therearethreeserviceat

subordinatepositionoftheserviceexecutionengine,whichisthecache

manager,sessionmanager,andserviceinjector.

(1) Cache Manager

Sincesomeoperationsoftheservicecanbecalledfrequentlyinshort

time,instantiatinganinstancepercallcausestheperformanceofthe

servicetodegradegreatlysothecachemanagercachesinstanceswithina

givenperiodiftheservicehasbeenofteninitialized.



(2) Session Manager

Conceptofthe session could be needed on specifically composed

services.Datawhichneedstokeeptheirstatecouldbechoseninthe

servicedeclarationtime.Ifthesessionisenabled,thesessionmanager

mustrestoreprevioussessionvaluebeforecallingandstoringchanged

valueintosessionrepositoryagain.

(3) Service Injector

A serviceinjectorinjectsfundamentalservicesinto aweb service

instances.Thisservicemakesfeasibletocomposedynamicallyservicesin

theexecutionlayer.Basicallyinjectedserviceisthesessionmanager,

whichattachesfunctionalityforthesessionintoserviceinstances.

4) Service view Layer

Domainobjectsintheserviceview layertakeXMLbasedmessages.

However,awebserviceprovidergenerallyprocessesresultsfrom the

serviceexecutionlayertoGUI.Forthis,thisframeworkusestheXSLTto

translateintoaviewmodelwhichuserwantedto.Abrowsingserviceand

executingbrowsedoperationservicewhichtheserviceproviderscanuse

isalsoprovided.

2. Design of the framework

1) Use case

Fig.2showsausecaseoftheserviceprovidingdeveloperwhoseroleis

thatdefinesdeclaration ofthemodeland view forserviceswillbe

providedandrealizescontrollerclasseswhichrepresentthebusinesslogic



basedonthisdeclaration.Afterthat,declarationforcontrollerclasses

shouldberegisteredinaservicemodel.Whencontrollerclassdevelops,

choosewhetherexposeeachoperationsoftheserviceorwholeserviceand

whetherusesessionornot.

Fig 2. Use case of the Service providing developer

Fig.3showsausecaseoftheserviceassemblingdeveloper.A service

assembling developerchecks operations from meta service and then

generatesproxiesbasedontheWSDL.Generatedproxiescomposesnewly

operationsintovaluableservices.

Fig 3. Use case of the Service assembling developer

Fig. 4 shows a usecase of the DOKDO-WS framework. The

DOKDO-WS framework generates service models from service



configurationwhichserviceprovidingdeveloperandassemblingdeveloper

weredefinedafterverifyingeachlocalandremoteservices.Thisprocess

includestwosub-processesofthegeneratingWSDLobjectsandservice

models.Afterthatitgeneratesmodeland viewsin RDBMS ofthe

persistencelayer.Storedproceduresarealsogeneratedatthesametime

whichisemployedasprocessinglogicforpersistencesuchascreate,read

foronlysearchablecolumns,update,anddelete.

Fig 4. Use case of the DOKDO-WS framework

2) State diagram

Fig.5.showsastatediagram forinitializationofthecontainer.Inthe

firststate,theContextInitalize,otherframeworkcanbeinitialized.At

next,in theGenerateControllerstate,the execution enginewillbe

initialized.In the Load Services state,declaration ofthe service is

transformedintotheservicemodel.IntheGenerateWSDLstate,WSDL

objectsarecreated in each servicemodel.Nextstateisdecided by

configurationoftheservicemodel,whichiseithertheGenerateModeland

view ortheContextInitializedstatewhichisfinalstateofthisdiagram.



Fig 5. State diagram for initialization of the container

Fig6.showsastatediagramforexecutionofthewebservices.External

clientwouldbeintheListServicesstateaftercontextinitializedthrough

thestatetransitionintheFig.5.Servicesaredisplayedingroupsbytheir

ownnamespaces.IntheWSDLQueryablestate,WSDLdocumentcanbe

obtainedfrom WSDLobjects.IntheListOperationsstate,theclientcan

enumerate available localand remote operations.In the nextstate,

operationsarefilledwithparameters.Afterthen,theexecutionengine

invokesservices.Inthefinalstate,clientshowstheinvocationresults

from thewebservice.

Fig 6. State diagram for execution of the web services



3) Design of the component

(1) Design of the business logic layer

① DOI

Fig.7isaclassdiagramfortheDOI.TheIDomainObjectinterfaceisfor

wholedomain objectswhich extendsIDOMAccessorand IDataAccess

Object interfaces.The IDOMAccessor interface is an interface for

managingallXMLbaseddomainobjectsfrom configurationtoexecution.

TheIDataAccessObjectinterfaceisaninterfaceforloading,modifying,and

removingdomainobjectsinpersistencelayer.Adefaultimplementationof

theIDomainObjectisofferedbytheAbDomainObjectwhichisanabstract

classandinitializestheDocumentobjectforhandlingcurrentstateofthe

domainobjectbytheDOM andbuildstheXPathobjectforsearching

Nodesfrom XMLdocument.

Fig 7. Class diagram for the DOI



② Database Facade

Fig.8isaclassdiagram forthedatabasefacadewhichhasaroleto

manageaccesstotheDBMS.TheIDatabaseFacadeinterfaceencapsulates

functionality which the Database Access Object(DAO) has to be

implemented.TheICloseableinterfacemeanssomechildobjectswouldbe

closedbutuserofthoseobjectsdon'tneedtocallthismethodbecausethis

method willbeinvoked automatically by implementing theTemplate

MethodpatternwhichmakestheDBMSconnectionclosedunnoticeably.

TheAbDatabaseFacadeclassisanabstractclasswhichprovidesbasic

implement for the IDatabase interface.The AbJDBCDatabaseFacade

abstract class is an abstract class which provides fundamental

functionalityfortheobjectswhichemploysespeciallytheJDBC ofthe

JavalanguageamongmanyconnectionmethodsoftheDBMS.Forthe

convenience,thisframeworkprovidesimplementedclassesfortheOracle,

MS-SQL,andMySQLDBMSwhichhasbeenoftenused.

Fig 8. Class diagram for the database facade



③ Configurator

Fig.9.shows a class diagram forthe configuratorwhich reads

configurationaboutthemodeloftheserviceanddatatouseinruntime.It

defines AbDOIConfigurator that is an abstract class by extending

AbDomainObjectthatimplementsbasicfunctionalityoftheDOItohandle

allconfigurationinthisframework.ForconfiguratingDBMS,itdefinesan

abstractclass,AbDatabaseConfigurator,whichisdividedintotwoabstract

classesfortheconfiguratorofthemodelandview.Finally,concrete

configuratorsaredefined which can becreated asserviceinstances.

Dependsonwhereexecutionengine,someconfiguratormustbedeclared

and the DOIServletConfiguratorclass is provided forthe Java web

environment.



Fig. 9. Class diagram for the configurator

(2) Design of the service meta model layer and the service execution layer

Fig.10.isaclassdiagram forrepositoryoftheservicemodelanda

class diagram executorto managemeta data in there.The service

repositoryprovidesinterfacetostoreorcreateaWSDL documentto

executeservicesatalatertime,toenumerateorqueryservices,andtolist

operationsineachservice.

Theexecutorhasapurposetoexecuteservicesandrealizesfunctionsof

thecachemanager,sessionmanager,andserviceinjectorthatthoseare



subprograms.Theexecutortoprocesslocalandremoteservicesexists

separately and allexecutorshould be implemented as derived from

DOIXMLExecutorbecausealldatabasicallyhastheXMLform.

Fig. 10. Class diagram for the WSDL repository and executor

Fig.11.isaclassdiagram forthetransformertochangethedatainthe

domainobjectintoXMLform beforepassingtotheserviceview layer.

When serviceusesexternaldatafrom currentexecution context,the

TypeSerializerserviceconvertsitintoadomainobject.Inthecontrary,

whentheexecutionenginepassesadomainobjecttootherlayer,itwillbe

turnedintoastringoraform ofXMLdocument.



Fig. 11. Class diagram for the transformer

(3) Design of the service view layer

Fig.12.isaclassdiagram fortheXSLT processorwhichisusedto

transform aXML documentintootherXML document.Asusingthis

service,theXMLdocumentcanbeconvertedintoappropriatedformtothe

serviceview layer.Ifastring-basedstream wassimplyreturned,thereis

noneedtousetheXSLTtransformationintheviewlayerbuthavetobe

aclientapplicationwhichcanrecognizethestream.

Fig 12. Class diagram for the XSLT processor



4) Design of the meta model

(1) Main meta model

Configurationsaboutevery domain objectusedin theDOKDO-WS

frameworkareoriginatedfromthemainmetamodelofFig.13.Thismodel

isdeclaredasoneoftheXMLSchema.Everymetamodelinstancemust

haveatypevalueofthespecificmodelintherootnode'stypeattribute,

whichistocheckserviceproviderswhethertheyhaveknownexactlythe

type of meta model instances and declare them. The

modelAndViewGenerateattributeisusedtodecidethenextstateofthe

GenerateWSDLstateinFig.5.Ifithasthetruevalue,itgeneratesthe

datamodellayer.A serviceprovidermustdeclareonlyonemainmeta

modelinadomainbecauselocalservicerepositorykeepsanentrypoint

forallservicesandperformshashingbasedalgorithm insearching.In

everymodel,thelocalPathandremotePathattributerepresentsinputand

outputpathandtheidattributeisanidentifierforspecificmodelinmodel

declaration.

Fig. 13. The main meta model

Fig.14.showsmodelforthedomaindatamodelandview model.The

domaindatamodelandview modelhassimilardeclaration.Thedomain

datamodelexpressesallinformationoftheDBMSbasedpersistencewhich

isusedindomainofthewebservice.ThedbmsNameattributecanapply



<?xml version="1.0" encoding="UTF-8"?>

<doicfg:doi xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

xmlns:doi="http://javawide.com/DOIconfiguration" xsi:schemaLocation= 

"http://javawide.com/DOIconfigration..." type="configuration" model 

AndViewGenerate="true">

<doicfg:controllers>

<doicfg:controller localPath="protocol:///path/filename" />

...

</doicfg:controllers>

<doicfg:models>

<doicfg:model localPath="protocol:///path/filename" dbmsName="Some 

DBMS" jndiName="jdbc/doi_somedbms" />

...

<doicfg:views>

<doicfg:view remotePath="protocol:///path/filename" dbmsName="Some 

DBMS" jndiName="jdbc/doi_somedbms" />

...

</doicfg:views>

</doicfg:doi>

Fig. 15. An instance of the main meta model

onlythenameoftheDBMSwhichthisframeworksupports.ThediName

attributeisusedtospecifyanamewhichisusedtolookupaservicefrom

a directory service by directory interface. Because the reference

implementationoftheframeworkusesJavalanguage,soattributenameis

jndiName.

Fig. 14. The domain data model and view model

Fig.15isanexampleofthemainmetamodel.



(2) Sub concrete model

① Service model

Fig.16showstheservicemodel.Theservicemodelisamodelto

representasingleprocesswhichcanbethoughtastheControllerofthe

MVCpattern.Allbusinesslogichaveequalform withoutanyassociation

whetheritislocalorremoteservice.Commonlyusednodesareasfollows.

Theidattributeofthecontrollerselementperformsasnamespaceandthe

nameattributeofthecontrollerelementisauniqueidentifierofservices.

ThedocumentationelementdescribesserviceandthetargetNamespace

elementmeansanamespaceofthecaller.

TheserviceClasselementisusedonlyinthelocalserviceanditmeans

amodulenamewhichisemployedtocreateserviceinstance.Andthe

endPointURLmeanstheend-pointURLtoreceivetheSOAPrequestfrom

theoutside.Lastly,let'slookintoelementswhichareusedonlyinremote

service,thewsdlURLisaURLforservicedescriptiontoexecute.

Fig. 16. Concrete service model

② Data model

Fig.17showstheconcretedatamodel.Thedatamodelisamodelto

representobjectanddatathatisusedinasingleprocesswhichcanbe

thoughtastheModelandView oftheMVCpattern.TheDOKDO-WS

frameworkstoresbasicallydataintheRDBMSsothedatamodelhasa

formoftheERmodel.Thedatamodelhasmanytableorviewelementsin



adatabaseelement.Theframeworkgeneratesthedomaindatamodelin

DBMSbasedontheconcretedatamodel.IfvalueoftheforceRemove

attributeistrue,thenthemodelwouldbeforciblydeletedandrecreated.

TheprimaryKeyelementhasthesametypewiththecolumnelementbut

itrepresentsprimarykeyoftheERmodel.Inadeclaration,acomposite

keyisnotallowedbecausetheconfiguratorservicecreatesinternallyan

artificialkeywhichmakeacompositekeyfrom theinternalartificialkey

andauserdefinedprimarykey.AttributesinthecolumnTypeisusedto

specifyaconstraint,datatype,andnamewhenmappingthevaluefrom

persistencetoadomainobject.

Fig. 17. Concrete data model

Fig.18showstheconcreteview modelwhichisusedintheservice

view layer.TheforceRemoveattributemeanstheview wouldbeforcibly

deletedandrecreatedlikethedatamodel.ThemapToattributecanmodify

anameofdatawhichisexposedtotheviewlayer.Thegenerateattribute

specifiesthetypeofastoredprocedurewhatpersistenceoperationisgoing

to begenerated.Only theupdate and deleteoperation are basically

generatedfortheinneridcolumnbutthisattributeallowsforother

columns.

Fig. 18. Concrete view model



IV.  Implementation and performance evaluation

1. Environment of the implementation and performance 

evaluation

Intheperformanceevaluationofthispaper,weusestheAMDAthlon64

bitDualCore2.0GhzfortheCPUandtheWindowsXPProfessionalSP3

fortheOSandtheJDK 1.6.0Update10versionfortheprogramming

environment.Thephysicalmemoryis2.75GBandtotal3.6GBinview of

thevirtualmemory.Thenetworkisconnectedinwireandusesthesame

localhostwiththeHTTP.WeusetheHttpClient4.0Beta1versionto

requestspecificservice.

Theperformanceevaluationcarriedoutquantitativelyandqualitatively

onthepointofthewebserviceandthedomainobject.Inthequantitative

performanceevaluationofthewebservice,therequestcountis5,000and

theintensityisabout30threads/sec.Themeasureisonlytheexecution

timeintheserverbecauseallotherconditionsareequal.

Inthequantitativeperformanceevaluationofthedomainobject,the

requestcountis100,000andtheintensityisabout30threads/secwitha

bankapplicationbuttheJOXM isalwaysfailedwiththatconditionsowe

adjusttherequestcountto20,000andtheintensityto10threads/sec.

Changedfactorsaretypeofpersistence,operationandORM framework.

Themeasureistheexecutedtimeoftheserver,receivedtimeoftheclient,

andnetworkduration.Thenetworkdurationiscalculatedbysubtracting

executedtimeoftheserverfrom receivedtimeoftheclient.Typesof

persistence are the JOXM,MS-SQL,Oracle,and MySQL and we



comparedtheirperformanceontheiBatisandHibernate.Thetypeof

persistenceoperationsareINSERT,UPDATE,DELETE,COMPOSED,

READ.ThemeasureforINSERT,UPDATE,DELETE,andCOMPOSED

operationisexecutiontimeoftheserverandonlyfortheREADoperation

weuseexecutiontimeoftheserver,receivetimeoftheclient,and

networkduration.Ifexecutiontimeoftheserverisgreaterthan500ms,it

mayresultwhenthegarbagecollectionisperformedsoweexcludethat

values.

2. Results of the Performance Evaluation

1) Web service side

(1) Qualitative evaluation

Table1and2comparesexisting web serviceframework with the

DOKDO-WS.Tousestandardwebservice,itemploystheUDDIasa

repositoryofmetadata.Thereisaneedtoownrepositoryofmetadatato

providethesemanticwebservice.Becausethecentralizedmethodfor

repositoryinquiresdescriptionsoftheserviceexecutionfrom aglobal

serviceregistrysothedistributedmethodismoreappropriatetotheweb

service.Thelightweightapproachmeansiftheframeworkautomatesthe

developmentprocessthatthereisnoneedforanyadditionaltoolsor

maintainingtheexistingdevelopmentmethod.Intheexistingframework,

onlythedynamicwebservicecompositionandtheUMLbasedevolution

frameworkprovidesthismeasure.Thelanguageofmetamodelmeans

compatibilitywithdomainmodeloftheotherwebserviceframework.To

achievethis,frameworkwouldusestandardlanguagefordomainmodeling

orprovideaninterfacetohandlegeneraldomainmodel.TheSWORD



providessuchinterface.Themethodofthecompositionaffectslargelyto

performance,convenience,and learning cycle ofthe framework.The

compositionofthewebserviceinmostofexistingframeworkgeneratesa

knowledgebaseusingrulesofthelogicallanguagethentheframework

searchesandcomposesservices.Howeveritneedsmorelearningtimeand

amappingtoolorAPItointegratewithstandardlanguage.TheAImethod

cancomposewithminimalconfigurationbuthaslowerperformance.The

staticmethodistheeasiestandismoreflexiblebutithasaweakpoint

thattheserviceprovidershoulddeclareallconfiguration.Theexecution

descriptionisalanguagethatexplainsservicesandoperations.Using

standardWSDLandBPELhasmorescalability.

Items

Dynamic Web 

Service 

Composition

ISCF SASO
Bottom-Up 

Approach
METEOR-S

Template-

based

Storage of 

Meta data
UDDI

OWL-S 

Library
SDL

DQL 

Server
UDDI HTN

Centralize

d storage
○ ○ × × ○ ○

Light 

weight 

approach

○ × × × × ×

Meta 

modeling 

Language

WSCI OWL-S
WORD

NET
DAML-S RosettaNet OWL-S

Compositi

on 

method

Rule Base
Rule 

base

Rule 

base
Static Rule  base HTN

Execution 

Descriptor
BPEL

WSDL/

ICL

BPEL, 

WSDL
BPEL4WS

BPEL, 

WSDL
HTN-DL

table 1. Comparison with other web service frameworks - I



Items IRS-III SHOP2 SWORD Plaengine SWS

UML 

based 

Evolution

DOKDO-W

S

Storage of 

Meta data

OCML 

Library
HTN

Persistent 

XML 

Plan

Domain 

Registry

SWSs 

registry

Ontology 

Repositor

y

Domain 

Registry

Centralize

d storage
○ ○ ○ ○ × ○ ×

Light 

weight 

approach

× × × × × ○ ○

Meta 

modeling 

Language

WSMO, 

UPML

SHOP2 

Domain(fro

m OWL-S)

Every 

XML

Own 

Meta-Mo

del

OWL-S
OWL-S, 

OWL

Every 

XML

Compositi

on 

method

Rule 

base
HTN Rule base AI AI AI Dynamic

Execution 

Descriptor
WSMO WSDL

WebL, 

Filter

WS-BPE

L
BPEL4WS WSDL

WSDL, 

Function 

Structure

table 2. Comparison with other web service frameworks - II

(2) Quantitative evaluation

0to3errorsoccursonaveragein100,000executionsofthepersistence

operation.Fig.18.shows operations on the service registry ofthe

DOKDO-WS.Operationtimeoftheserviceregistrationisincreasingas

timegoesby.Thisoperationtakesmuchtimeonlywhenservicemeta

dataiswrittentophysicaldisk.Thetimeslopeofthelocalserviceis

steeperthantheremoteservicebecausethelocalserviceverifiesexistence

oftheservicebytryingtoinstantiateoneachaddedservicemodule.In

general,theservicemodificationtakesthelongesttime.Becausethis

operationiscomposedoftwooperationswhichonesearcheslocationofthe

serviceandanothermodifiesit.Theremovaloperationtakeslittletimeas

timegoesby.InFig.19.averagetimeofoperationsatregistrationoflocal

services,registration ofremoteservices,modification and removalof



services are each 59.0646ms,40.2767ms,114.2569ms,and 52.14263ms.

Searchingoperationofthesingleservicetakesonly0.0012msasaverage.

Enumeratingoperationisinportiontothenumberofservices.When10

serviceshaveregistered,ittakes0.03212msasaverage.

Fig. 19. Operations on the service registry of the DOKDO-WS

2) Domain object side

(1) Qualitative evaluation

Table3and4comparesexistingresearchesrelatedtothedomainobject

withtheDOKDO-WS.MostofresearchesprovidetheirownAPIabout

connectionandpersistence.Storagemethodisdividedintothefilesystem,

XMLDB,RDBMS.However,itisnotrealistictousethefilesystem for

persistence layer because processing of concurrency problem or

transaction,securityisbasicallyrequiredinthewebserviceenvironment.

Inthemappingrelation,representshow frameworkrestoreobjectsfrom

thepersistencelayerandsaveobjectstopersistencelayer.Thecreation

methodofthedomainobjectismainlymanualmethod.Automaticmethod



raisestheproductivity.Thelearningcycleexpresseshow muchitiseasy

basedonthenumberoftools,concepts,andmodules.Forexample,The

Low meansthatitprovideslightweightapproach.

Items Taming XML Naked Object
Runtime 

Generation

Decoupling 

OO Layer

Universal 

Relation Data 

Source

Connection 

Method
API API

External 

ORM
API API

Persistence 

API
× ×

External 

ORM
○ ○

Persistence 

Type
File File RDBMS RDBMS RDBMS

Mapping 

Relation

Object<->XM

L or XIR

Properties->O

bject<->GUI

Object->Dyna

mic 

Proxy<->Persi

stence

DBMS<->Obj

ect

DBMS<->Obj

ect<->Formatt

ed String

Creation 

method for 

Domain 

Object

Manual(Mars

halling)
Automatic

Depend on 

ORM
Manual Manual

Learning 

difficulty
Low Low Middle Low Low

Table 3. Comparison with other research related to the domain object - I

Items JOXM iBatis Hibernate DOKDO-WS

Connection 

Method
API API API API

Persistence 

API
○ ○ ○ ○

Persistence 

Type
XML DBMS RDBMS RDBMS RDBMS

Mapping 

Relation

XMLDBMS<->Ob

ject->XML

DBMS<->SQLMa

p<->Object

DBMS<->E-RMap

<->Object

DBMS<->ModelM

ap<->Object

Creation 

method for 

Domain 

Object

Manual(XPath) Manual Manual Semi-Automatic

Learning 

difficulty
Low Low High Low

Table 4. Comparison with other research related to the domain object - II



(2) Quantitative evaluation

① INSERT, UPDATE, DELETE, COMPOSED operation

Fig.20.shows performance evaluation ofthe INSERT,UPDATE,

DELETE,andCOMPOSED operationsintheMS-SQL DBMS andthe

JOXM.TheregisterCustomeroperationinsertsarowofthe9columnsand

theregisterAccountinsertsa row ofthe5 columns.TheJOXM is

influencedenormouslybythenumberofcolumns.ThemodifyCustomer

whichistheUPDATEoperationis4timeslowerintheJOXM and6

timesintheothersthanINSERToperation.TheunregisterCustomerwhich

istheDELETEoperationis4timeslowerthantheINSERT operation.

The depositand withdrawalwhich were the COMPOSED operation

includesaddition,andsubtractiontheninsertsthevariationintoanother

table.Inthistime,regardlessofthetypeoftheadditionaloperation,the

performanceoftheCOMPOSEDoperationis3.5timeslowerintheJOXM

and11timesinothersthantheINSERT operation.Asaresult,inthe

MS-SQL DBMS,theDOIframeworkwhich isemployedinproposed

frameworkhasthehighestperformance,andtheiBatis,Hibernate,JOXM

byturns.



Fig. 20. INSERT, UPDATE, DELETE operations in the MS-SQL and JOXM

Fig.20.shows performance evaluation ofthe INSERT,UPDATE,

DELETE,andCOMPOSEDoperationsintheMySQLDBMS.Itperforms

thebesttheDOIon theINSERT and DELETE operationsand the

HibernateontheUPDATEoperation,andtheiBatisontheCOMPOSED

operation.The DOIshows lowestperformance on the COMPOSED

operationbutitshowsgenerallyhighperformance.

Fig. 21. INSERT, UPDATE, DELETE operations 

in the MySQL



Fig.20.shows performance evaluation ofthe INSERT,UPDATE,

DELETE,andCOMPOSED operationsintheOracleDBMS.TheiBatis

performsthebestontheINSERT,UPDATE,DELETEoperationsbutthe

DOIhashigherperformanceontheCOMPOSEDoperation.Especially,on

thewithdrawaloperation,theDOIperforms3timeshigherthan the

Hibernateand1.3timesthantheiBatis.

Fig 22. INSERT, UPDATE, DELETE operations 

in the Oracle

② SELECT operation(Point query, Ranged query)

TheSELECToperationistestedseparatelyastherangedquerywhich

fetches100rowsandpointquerywhichfetchesarow associatedwith

specificidvalueontheCustomertable.Fig.23.showstestsonthe

SELECT operationinMS-SQL.Operationsendswith'client'isreceive

timeoftheclient.Onthepointquery,theDOIhasabout52timeshigher

performancethantheiBatisortheHibernate.Thenetworkdurationis

similarinmostoftheframeworkbuttheiBatisis2timesslowerthanthe

othersontherangedquery.Ontherangedquery,theDOIhas1.2times

higherperformancethan theiBatisand 2timesthan theHibernate.



Eventually,ontheSELECToperationintheMS-SQL,theDOIshowsthe

highestperformance.

Fig. 23. SELECT operation in the MS-SQL

Fig.24.showstheperformanceevaluationonSELECToperationinthe

MySQL.BythespecificfaultsoftheJDBCdriver,theDOIshowsworst

performancebecauseanotherframeworksfetchesresultsetfrom the

memorybuttheDOIfetchesfrom thephysicaldisk.However,ifthis

operationevaluatesintheC language,theDOIshows5timeshigher

performancethananotherORM.

Fig. 24. SELECT operation in the MySQL

Fig.25showstheperformanceevaluationonSELECToperationinthe

Oracle.Onthepointquery,theHibernateandiBatisseemsevenbetterbut



it'slittledifferencearound0.019ms.Ontheotherhand,theDOIis82

timesbetterthantheothersontherangedqueryandthetimedifferenceis

about15ms.Asaresult,wecanknowtheDOIshowshigherperformance

thananyotherframeworks.

Fig. 25. SELECT operation in the Oracle

3. Implementation

1) Lightweight service repository

TheDOKDO-WSframeworksatisfiesmostrequirementfortheservice

repositorythatwasmentionedin[2].Thebinarysizeis128Kbytesand

hasfasterinitialization.ComponentswhichisprovidedastheAPIcanbe

usedwithoutmodificationandservicesonexistinginfrastructureareno

needtochangeandcanbereused.

Serviceproviderscanregister,modify,andremoveservicesthrough

normalweb browser and the consumers can identify instantly the

modifications.Becausesomeotherserviceregistrycanbeofferedasa

service,it's easy to integrate with any otherweb serviceregistry.

Moreover,sincetheserviceproviderdirectly affordstheweb service



registry,itisdifficulttobeservedunsuitableservices.Localservices

dependonthespecificserviceinthecurrentdomainandtheservice

providercanserveremoteservicesintheequaldomain.

2) Domain Object mapping

Itlinksamongthedomainobjects,theDBMSandtheXMLthrougha

simplemetamodel.A primitivedatatypedefinedanditperformsthe

serialization ordeserialization ofdataobjectsand themarshalling or

unmarshallingofserviceinstances.Thetypeconversionofdomainobjects

arefulfilledbythetransformerservice.Italsoautomaticallygenerate

operationstoaccesseasilytothepersistencelayer.Complexpersistence

operationscanberegisteredmanuallybytheserviceprovider.

3) Dynamic composition

Servicescanbedynamicallycomposedintheserviceexecutionlayerand

view layer.Fig.26.showsan composition algorithm in the service

executionlayer.Intheserviceexecutionlayer,adynamicproxywhichhas

beenaddedexecutioncodebeforeandafterforoperationsgoingtobe

executewould provideasaserviceinstance.Thedynamicproxy is

generatedbyinjectionusingtheReflectionormodificationofthebytecode

usingtheAOP.



Let S = {B, A}, D = {s0, s1, s2, ... sn} where S is a Service Prototype, s is Service 

Instance and D is Dynamic Proxy which is mixed of s. HI and TI means Host group id 

and target group id.

W[GI] is the set of Services stored in WSDLRepository.

[:] is instantiation operator

[T] is type operator

[←] is assignment

Input : [Host Group Id] and [Target Group Id(TI), Position]

Output : Dynamic Proxies

01 foreach Sh in W[HI]

02   D[HI] ← :Sh

03   foreach St in W[TI]

04     if TSh = B then D[HI].B ∪ St

05     else D[HI].A ∪ St

06     end if

07   end foreach

08 end foreach

09 return D

Fig. 26. Composition algorithm in the service execution layer

Fig.27.showsancompositionalgorithmintheserviceviewlayer.Inthe

serviceview layer,itcomposesaservicegroupthatisgeneratedby

functionsbasedonfunctionallanguage.Serviceprototypesintheservice

modellayerhasnodeclarationsofthefunctionalgroupforthesuccessand

failure.However,inserviceview layer,sinceitusesthefunctionasthe

firstclass objectso itcan dynamically create functionalgroups.A

functionalgroupwhichhasthesuccessorfailurefunctionactsasa

composedserviceinstance.Besides,itcanaccesstheconfigurationabout

thecompositioninruntimeandcangeneratefuncationgroups.



Let E = {S, F}, E, F = {f0, f1, f2, ... fn} where E is a Service Execution Function 

Group, S is set of succeed Functional Factor and F has opposite meaning.

W[GI] is the set of Services stored in WSDLRepository.

Input : [Host Group Id] and [Target Group Id(TI), Position]

Output : Execution Function Group

01 foreach W[HI] Sh

02   foreach W[TI] St, E

03     E.S ∪ St.S

04     E.F ∪ St.F

05     end if

06   end foreach

07 end foreach

08 return E

Fig. 27. Composition algorithm in the service view layer

Thedynamicproxyintheserviceexecutionlayerhasbetterperformance

anditcan beaccessedassingleservicein theserviceview layer.

Furthermore,itiseasytodetecterrors.However,itisdifficulttomodify

bytecodedirectlyontheAOPsoitisabetterwaytocreateadynamic

proxybytheReflection.Ontheotherhand,compositionintheservice

view layerhaslowerperformanceanditishardtodetecterrorsbutit

providesconvenienceandscalability.

4) Flexible execution

SinceitobtainsmetadataandgeneratesWSDL by theReflection,

existing componentscan bepublished easily asweb service.In this

process,thereisnoneedforadditionaltoolanditcan useexisting

infrastructurewithoutmodification.Itsupportsthesessiontomaintain

contextwhentheservicehasexecutedtheoverloadfunctionalitywhich

makepossiblethatinvokeoperationwiththesamenamebutdifferent

parametersinthesameserviceinstance.Moreover,itcaninvokeservices



whetheritisthelocalorremoteserviceandtheend-pointURLforthe

localserviceisautomaticallygeneratedsotheserviceproviderdoesn't

needtocareanythingaboutit.

5) Web service browser

Fig.28.showsthewebservicebrowserwhichisfundamentalservice.It

displayseveryservicesclassifiedbyremoteandlocalservicesinthe

WSDLrepositorybytheDOIMetaServiceofthemetaservicegroup.Since

servicelistsarereturnedinform oftheXMLsoitistransformedinto

userinterfacebyusingtheXSLTprocessorserviceintheviewlayer.The

webserviceproviderselectsandexecutesservicesthroughthetemplate

supportedbyframeworkwhichwouldbepublished.

Fig. 28. Basic web service browser

Fig.29isaninterfacewhichenumeratesoperationsinaservice.Ifthe

operationhasparameters,itsupportsaninputform whichcanexecute

operationoftheservice.Iftheserviceinstanceisachildinstanceofthe

AbDOIService,itmusthavegetSessionId(),isWarmed()method.Itmakes

serviceinstancebeabletoapplyobjectsforconnectiontoDBMS,request,

response,andsession.



Fig. 29. Enumerate service operations

Fig.30.showsareturnedXMLdocumentfrom executionofthelocal

servicewhichdirectlyexecutesaserviceinstance.

Fig. 30. Execution of the web service - local

TheremoteservicemakesequalformswithFig.29butitisdifferent

whenitexecutesanoperation.Fig.31.showsaSOAPmessagewhich

returnedasexecution resultoftheremoteservice.A remoteservice

extractsoperationsfrom theWSDL documentandthensendaSOAP

requestafterconstructingnew context.



Fig. 31. Execution of the web service - remote

Fig.32showsthatawebserviceproxyisgeneratedbyreferencingthe

WSDLdocumentinheterogeneous.NET framework.Fig.33.showsthe

returned result from the DOKDO-WS framework which has been

implementedbytheJavabyaSOAPmessage.

Fig. 32. Add reference to .NET framework



Fig. 33. Execution of the .NET web service

V.  Conclusion and future work

ThispaperproposestheDOKDO-WSwhichcanbeappliedtotheweb

serviceenvironmentwithoutmuchmodificationontheexistingmethodfor

theapplicationdevelopment.Thewebserviceproviderneedsaconvenient

andscalableframework.However,existingwebserviceframeworkhasn't

satisfiedwithbothsideofeffectivenessandrealityanditisn'talsoa

lightweightapproach.Theframeworkprovidesfunctionalitytosearchand

executeservicesanditshouldallow usertonotifymodificationofthe

serviceatonceinruntime.Theserviceconsumersdon'twanttobe

brokenofftechnologybetweenthelegacywebenvironmentandnewer

webserviceandtheyhopetomaintainthepreviousHTTPrequestand

response.Therefore,theDOKDO-WSframeworksupportsboththeSOAP

and existing HTTP request,responseand session to maintain state

throughexecutionofthewebservice.



TheDOKDO-WSframeworkautomatesdatamodelingandpersistence

operationssuchastheINSERT,READ,UPDATE,DELETE.Thebusiness

logicinthewebservicebasedapplicationcanbegreatlydifferentwith

whatprogramminglanguageisusedandwhereitdeployedbutthedata

modelisscarcelychanged.TheERmodelisusedyetanditishardto

saveandrestorewholesemanticdatamodelsinform oftheXML.Inthe

performanceevaluation,theXML basedapproachgreatlyshowedpoor

performanceonthoseoperations.Inthispaper,wetakebothadvantages

thatoneistheperformancefrom theERmodelandanotherisscalability

from theXMLbasedlanguage,whichweproposedXMLschemabased

modelsoftheservice,data,andview.Althoughtheuseddomainmodelis

notastandardsuchastheRDF andOWL,theserviceprovidermay

manageanydomainmodelsincetheDOIcanhandleallXML based

domainmodel.

Thefutureworksareaboutthesupportofthestandardsession,the

cacheproblem andtheinferenceengineforsemanticweb.Currentsession

implementationarepartially designedandsupportrestrictedrealization

whichcanbeusedonlyinsomespecificenvironmentsothestandard

WS-Session willbe implemented in the future.As showed in the

performanceevaluation,theframeworkhashigherperformancecompared

withtheothers.Itcanobtainmoreperformancebyemployingcache.The

inferenceenginewillbeaddedtodynamiccompositionenginewhichis

currentlyimplementedanditwillbeusedtorealizesemanticweb.



References

[1] Okkyung Choi, Jungwoo Lee, Sangyoung Han, Advanced Web Services Retrieval System using Matchmaking 

Algorithm. Journal of the Korea Intelligent Information Systems Society, Volume 13. No 3 pp. 1~15. 2007

[2] Martin Treiber, Schahram Dustdar, Active Web Service Registries, IEEE Internet Computing, Volume 11,  Issue 

5, pp. 66 - 71, 2007

[3] Jianxun Liu, Jie Liu, Lian Chao, Design and Implementation of an Extended UDDI Registration Center for Web 

Service Graph, IEEE International Conference on Web Services, pp. 1174 - 1175, 2007

[4] Lin Liang, Wenge Rong, Kecheng Liu, Intelligent Agents for Pragmatic Web Services, Sixth International 

Conference on Advanced Language Processing and Web Information Technology, pp. 530 - 536, 2007

[5] N.W. Lo, Chia-Hao Wang, Web services QoS evaluation and service selection framework - a proxy-oriented 

approach, TENCON 2007 - 2007 IEEE Region 10 Conference, pp. 1 - 5, 2007

[6] Eyhab Al-Masri, Qusay H. Mahmoud, WSCE: A Crawler Engine for Large-Scale Discovery of Web Services, 

IEEE International Conference on Web Services, pp. 1104 - 1111, 2007

[7] Jeong-Youn Yu, Kyu-Chul Lee, Ontology describing Process Information for Web Services Discovery, The Journal 

of Society for e-Business Studies, Volume 12. No 3, pp. 151 - 175, 2007

[8] Hyun Namgoong, Moonyoung Chung, Kyung-il Kim, HyeonSung Cho, Yunku Chung, Effective Semantic Web 

Services Discovery using Usability, Advanced Communication Technology The 8th International Conference 

Volume 3,  pp. 2199 - 2203, 2006.

[9] Assia Ben Shil, Mohamed Ben Ahmed, Additional Functionalities to SOAP, WSDL and UDDI for a Better Web 

Services' Administration, Information and Communication Technologies, ICTTA '06. 2nd. Vol. 1,  pp. 572 - 577, 

2006

[10] S.M.F.D Syed Mustapha, Relation-Based Case Retrieval Approach for Web Services Selection. IEEE/WIC/ACM 

International Conference on Web Intelligence. pp. 644 - 648. 2006

[11] Won-Suk Lee, Jong-Hun Park, Kyu-Chul Lee. The Protocol on WS-ECA Framework, Journal of Korean Society 

for Internet Information, Vol. 8. No 6. pp. 55 - 73. 2007

[12] Won-Suk Lee, Dong-Min Shin, Kyu-Chul Lee. Design and Implementation of WS-ECA Framework, The Journal 

of the Korean Institute of Maritime Information and Communication Sciences, Volume 11. No 8. pp.1612-1618. 

2007

[13] Wu Chou, Li Li, Feng Liu. Web Services Methods for Communication over IP, IEEE International Conference 

on Web Services, pp. 372 - 379, 2007

[14] Yanlong Zhai, Hongyi Su, Shouyi Zhan, A Reflective Framework to Improve the Adaptability of BPEL-based 



Web Service Composition, IEEE International Conference on Services Computing, Vol. 1,  pp. 343 - 350, 2008

[15] Freddy  Lecue, Alexandre Delteil, Alain Leger, Applying Abduction in Semantic Web Service Composition, 

IEEE International Conference on Web Services, pp. 94 - 101, 2007

[16] Karthikeyan Ponnalagu, N.C. Narendra, Jayatheerthan Krishnamurthy, R. Ramkumar, Aspect-oriented Approach 

for Non-functional Adaptation of Composite Web Services, IEEE Congress on Services, pp. 284 - 291, 2007

[17] Hui Kang, Xiuli Yang, Sinmiao Yuan, Modeling and Verification of Web Services Composition based on CPN, 

NPC Workshops. IFIP International Conference on Network and Parallel Computing Workshops, pp. 613 - 617, 

2007

[18] San-Yih Hwang, Ee-Peng Lim, Chien-Hsiang Lee, Cheng-Hung Chen, On Composing a Reliable Composite Web 

Service: A Study of Dynamic Web Service Selection, IEEE International Conference on Web Services, pp. 184 

- 191, 2007

[19] Wen-Yau Liang, Apply Rough Set Theory into the Web Services Composition, 22nd International Conference on 

Advanced Information Networking and Applications, pp. 888 - 895, 2008

[20] Il-Woong Kim, Kyong-Ho Lee, A Model-Driven Approach for Converting UML Model to OWL-S Ontology, 

Journal of KISS:Computing Practices and Letters, Vol. 13, No 3, pp. 179 - 192. 2007

[21] Yongyan Zheng, Paul Krause. Asynchronous Semantics and Anti-patterns for Interacting Web Services, Sixth 

International Conference on Quality Software, pp. 74 - 84, 2006

[22] W.L Yeung, Mapping WS-CDL and BPEL into CSP for Behavioral Specification and Verification of Web 

Services, 4th European Conference on Web Services, pp. 297 - 305, 2006

[23] Juil Kim, Woojin Lee, Kiwon Chong, A Tool to Construct a Web Service by Synthesizing Several Web 

Services, International Conference on Hybrid Information Technology, Vol 2,  pp. 530 - 535, 2006

[24] Feng Liu, Gesan Wang, Li Li, Wu Chou, Web Service for Distributed Communication Systems, IEEE 

International Conference on Service Operations and Logistics, and Informatics, pp. 1030 - 1035, 2006

[25] Wu Chou, Li Li, Feng Liu. Web Services for Service-Oriented Communication, International Conference on 

Collaborative Computing: Networking, Applications and Worksharing, pp. 1 - 8, 2006

[26] Ricardo Lemos Vianna, Maria Janilce Bosquiroli Almeida, Liane Margarida Rockenbach Tarouco, Lisandro 

Zambenedetti Granville, Investigating Web Services Composition Applied to Network Management, International 

Conference on Web Services, pp. 531 - 540, 2006

[27] Sam Chung, Jennifer R. Pan, Sergio Davalos, A Special Web Service Mechanism : Asynchronous .NET Web 

Services, Telecommunications, International Conference on Internet and Web Applications and 

Services/Advanced. pp. 212 - 212. 2006

[28] Costas Vassilakis, George Lepouras, Akrivi Katifori. Web Service Execution Streamlining, International 

Conference on Service Systems and Service Management, Vol. 2,  pp. 1564-1569. 2006



[29] Federica Paci, Mourad Ouzzani, Massimo Mecella. Verification of Access Control Requirements in Web Services 

Choreography, IEEE International Conference on Services Computing, Vol. 1.pp. 5 - 12, 2008.

[30] Hyun Sik Hwang, Hyuk Jin Ko, Kyu Il Kim, Ung Mo Kim. Agent-Based Delegation Model for the Secure Web 

Service in Ubiquitous Computing Environments, International Conference on Hybrid Information Technology, 

Vol. 1. pp. 51 - 57, 2006

[31] Pat. P.W. Chan, Michael R. Lyu. Dynamic Web Service Composition: A New Approach in Building Reliable 

Web Service, 22nd International Conference on Advanced Information Networking and Applications, pp. 20 - 25, 

2008

[32] Lei Deng, Jian Wu, Zhengguo Hu. ISCF: A Semantic Web Service Composition Framework Based on OAA, The 

3rd International Conference on Grid and Pervasive Computing Workshops, pp. 250 - 255, 2008

[33] Ning Gu, Juntao Cui, Wei Ye, Haixun Wang, Jian Pei. A System Framework for Web Service Semantic and 

Automatic Orchestration, 2nd International Conference on Pervasive Computing and Applications, pp. 606 - 611, 

2007

[34] Daniel J. Mandell and Sheila A. McIlraith. Adapting BPEL4WS for the Semantic Web: The Bottom-Up 

Approach to Web Service Interoperation, Proceedings of the Second International Semantic Conference, Vol 

2870 of LNCS. pp. 227 - 247. 2003.

[35] Rohit Aggarwal, Kunal Verma, John Miller, William Milnor. Dynamic Web Service Composition in METEOR-S, 

LSDIS Lab Technical Report. 2004

[36] Evren Sirin, Bijan Parsia, James Hendler. Template-based Composition of Semantic Web Services. AAAI Fall 

Symposium on Agents and the Semantic Web. 2005

[37] John Domingue, Liliana Cabral, Farshad Hakimpour, Denilson Sell, Enrico Motta. IRS-III: A Platform and 

Infrastructure for Creating WSMO-based Semantic Web Services, Proceedings of the Workshop on WSMO 

Implementations. 2004

[38] Denilson Sell, Farshad Hakimpour, John Domingue, Enrico Motta, Roberto C.S. Pacheco. Interactive Composition 

of WSMO-based Semantic Web Services in IRS-III. Proceedings of the First AKT Workshop on Semantic Web 

Services. 2004

[39] Evren Sirin, Bijan Parsia, Dan Wu, James Hendler, Dana Nau. HTN Planning for Web Service Composition 

Using SHOP2. Web Semantics: Science, Services and Agents on the World Wide Web, Vol. 1, No. 4. pp. 

377-396. 2004

[40] Shankar R. Ponnekanti, Armando Fox. SWORD: A Developer Toolkit for Web Service Composition, Proceedings 

of the 11th International World Wide Web Conference, 2002

[41] Harald Meyer, Hagen Overdick, Mathias Weske. Plaengine: A System for Automated Service Composition and 

Process Enactment, Proceedings of the WWW Service Composition with Semantic Web Services, p. 3-12. 2005



[42] Muhammad Ahtishame Aslam, Jun Shen, Sőren Auer, Michael Herrmann. An Integration Life Cycle for Semantic 

Web Services Composition. 11th International Conference on Computer Supported Cooperative Work in Design, 

pp. 490 - 495, 2007

[43] Jin-han Kim, Chang-ho Lee, Jae-Jeong Lee, Byung-Jeong Lee. A Framework For Web Service Evolution using 

UML and OWL-S. Journal of Digital Contents Society, Vol. 8. No 3. pp.269-277. 2007

[44] Matt Bone, Peter F. Nabicht, Konstantin Läufer and George K. Thiruvathukal. Taming XML: Objects First, Then 

Markup, IEEE International Conference on Electro/Information Technology, pp. 488 - 493, 2008

[45] Konstantin Läufer. A Stroll through Domain-Driven Development with Naked Objects, Computing in Science & 

Engineering Vol 10.  Issue 3.  pp. 76 - 83, 2008

[46] Angela Nicoara, Gustavo Alonso. Making Applications Persistent at Run-time, IEEE 23rd International 

Conference on Data Engineering, pp. 1368 - 1372, 2007

[47] Fabio Dias Fagundez, Ricardo Niederberger Cabral, Gustavo Melim do Carmo. Decoupling Relational Database 

from Object Oriented Layers, Fourth International Conference on Information Technology, pp. 870 - 871. 2007

[48] Vit Vrba, Lubomir Cvrk, Vit Novotny, Karol Molnar. Architecture of a universal relation data source for web 

applications with advanced access control and simplified migration, Proceedings of the International Conference 

on Software Engineering Advances. pp. 68 - 68. 2006

[49] Adam Dukovich, Jimmy Hua, Jong Seo Lee, Michael Huffman, Alex Dekhtyar. JOXM: Java Object - XML 

Mapping, 8th International Conference on Web Engineering. pp. 332 - 335, 2008

[50] Andrea D'Ambrogio. A Model-driven WSDL Extension for Describing the QoS of Web Services. International 

Conference on Web Services, pp. 789 - 796, 2006

[51] William R. Cook, Janel Barfield. Web Services versus Distributed Objects : A Case Study of Performance and 

Interface Design, International Conference on Web Services. pp. 419 - 426, 2006


