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ABSTRACT
This paperpresentsan approachfor the designanddevelopment
of service-drivenapplications.Theseapplicationsrely on thecol-
laborationof multiple servicesthatbusinessesoffer to theexternal
community. To ensurethatthecollaborationof servicestakesplace
effectively, servicechartdiagramsareproposedasa speci�cation
technique.Thesediagramsleveragethetraditionalstatechartdia-
gramsof UML. Furthermore,in servicechartdiagramsit is advo-
catedthatservicesdonot invoke eachother. However, they engage
conversationsbeforecommittingthemselvesto a compositionpro-
cessof services.

Categoriesand SubjectDescriptors
H.4.5[Inf ormation Systems]: service-orientedapplications.

GeneralTerms
Modeling,Diagrams.

Keywords
state,service,diagram,conversation.

1. INTRODUCTION
With therapiddevelopmentof informationandcommunication

technologies,usersare becomingmore and more demandingon
businessesto provide themwith relevant andup-to-dateinforma-
tion. Furthermore,needsof userscontinueto grow andchangebe-
comingovertimemorecomplex to satisfy. Needsvary from basic
onessuchasweatherforecastof city X, to complex onessuchas
stockquotationof businessY andits direct competitorssincelast
fall. This situationappealsfor advancedapproachesandtools to
supportsoftwaredesignersanddevelopersin their work. Service-
drivenapplicationsaredeemedappropriateto dealwith theafore-
mentionedsituations[4, 15].

Thefollowingexamplemotivatestheimportanceof service-driven
applications.Paul is planningfor hisvacation;(i) hewantsto book
a domestic�ight and an accommodation;(ii) he, also, wants to
�nd someattractionsfor visit; (iii) he would like to rent a car if
the locationof the major attractionis far from the locationof the
booked accommodation.To handlePaul's request,the collabora-
tion of multiple services1 is required. Theseservicesare: �ight

1Servicesarealsoknown asWebservices.
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reservation,hotelbooking,attractionsearch,andcarrental.All the
serviceshave to beconnectedaccordingto a speci�c �o w of con-
trol. First, �ight reservationis completed.Then,hotelbookingand
attractionsearchingaretriggeredconcurrently. Eachbusinessbe-
ing involvedin thevacationscenarioprovidesits servicesthatmay
have to collaboratewith other servicesif neededand vice-versa.
Ratherthanjust beinginvoked throughtheir applicationprogram-
ming interfaces,we advocatethatservicesshouldbegiventheop-
portunityto engageconversationsif they wish. Thereis anincreas-
ing trendtowardsrun-timecomposition,whereserviceschoosedy-
namicallywith whom they would like to trade. The composition
of servicesfrom multiple origins calls for new designapproaches
andrepresentationformalisms.This is motivatedby thefollowing
elements:

� Distribution: businessesthatprovideservicesaremostof the
timespreadacrossmultiple locations.Thesebusinesseshave
to get togetherin orderto beawareof their respective capa-
bilities andconstraints.

� Heterogeneity:servicesare developedindependentlyfrom
eachotherwith diversetechnologies.It is agreedthat pro-
grammerswho implementservicesareunlikely to collabo-
ratewith eachotherduringdevelopment.

� Autonomy: servicescarry out operationswithout consider-
ing theoperationsof otherservices.Servicesareconsidered
asself-containedcomponents.

To undertake work on servicecomposition,we suggestasa part
of thesolutiontheuseof servicechartdiagramsasanextensionto
thestatechartdiagramsof UML [9]. A servicechartdiagramiden-
ti�es thecontext surroundingtheexecutionof aservicein termsof
who provides a service(organization),with whom a serviceen-
gagesconversations(�o w), with what a servicecontributes (in-
formation), and where a servicecontributes (location of execu-
tion). Westrengthenthefactthatserviceshave to beableto decide
with whomto collaborate,whatkind of supportthey offer/request
to/from otherservices,andwhat ”visible” partsof behavior (from
privateto public, andvice-versa) to exhibit. Processesthat imple-
mentservicesillustratethatbehavior.

Section2 presentsbrie�y UML statechartdiagrams.Section3
providesbasicde�nitions aboutservices.Section4 introducesser-
vice chartdiagramsin termsof rationaleandbasics.For illustra-
tion purposes,Section5 appliesservicechartdiagramsto arunning
example.Section6 presentsrelatedwork. Finally, Section7 con-
cludesthepaper.



2. STATE CHART DIAGRAM
A statechartdiagramis oneof the several diagramsthat UML

integrates[9]. It isagraphicalrepresentationof astatemachinethat
visualizeshow andunderwhatcircumstancesa modelledelement
(e.g.,a class,a system,or a businessprocess)changesits states.
Furthermore,a statechartdiagramis usedfor showing which ac-
tivitiesareexecutedasaresultof theoccurrenceof events.Mainly,
a statechartdiagramdisplaysthestatesthatanobjecttakesduring
its life in responseto receivedstimuli. Responsescorrespondto the
executionof activities.

3. WEB SERVICES
Regardlessof its type (E-serviceor M-service),a Web service

is a setof orderedoperationsto performaccordingto certainin-
puts. Theordercanbesequentialor concurrent.Samplesof Web
servicesarecurrency conversionandcinematicketpurchasing.Po-
tential usershave to know how to requesta servicefor execution.
However, usersdo not have to know neitherhow to operatethe
servicenor how the serviceoperatesor is operated. [13] distin-
guishesbetweentwo typesof services:E-servicesandM-services
(M for Mobile).

In thispaper, acompositeservicesconsistsof severalcomponent
serviceswhethercompositeservicesor services. Multiple tech-
nologiesareassociatedwith thesuccessof Webservices:WSDL,
UDDI, andSOAP. Thesetechnologiesaim at supportingthe de�-
nition of Web services,their advertisement,andtheir binding for
triggeringpurposes[10].

a. E­services
An E-serviceis acomponentthatanorganizationprovidesin order
to be assembledandre-usedin a distributed,Internet-basedenvi-
ronment. A componentis an E-serviceif it is [5]: 1) indepen-
dent asmuchaspossiblefrom speci�c platformsandcomputing
paradigms;2) developedmainly for inter-organizationalsituations
ratherthan for intra-organizationalsituations;and3) easilycom-
posable,its assemblingwith otherE-servicesdoesnot requirethe
developmentof complex adapters.

b. M­services
Two de�nitions areassociatedwith anM-service.The”weak” def-
inition is to trigger remotelyan E-servicefrom a mobile device
for execution. In that case,the E-serviceis an M-service. The
”strong” de�nition is to transferwirelesslyan E-servicefrom its
hostingsite to a mobile device where its execution takes place.
In that case,the E-serviceis an M-servicethat meetsthe follow-
ing requirements[14]: 1) transportablethroughwirelessnetworks;
2) composablewith other M-services;3) adaptableaccordingto
the computingfeaturesof mobile devices;and�nally 4) runnable
on mobiledevices. In this paper, we focuson theM-servicesthat
complywith the”strong” de�nition.

Figure 1 illustratesa snapshotof a mobile servicerunning on
a cell-phone.Theserviceprovidesinformationto touristsvisiting
Dubai.Uponrequestof tourists,theserviceis downloadedto their
mobiledevices.

c. E­servicesvs. M­services
ThedifferencebetweenanE-serviceandM-serviceoccursat two
levels.The�rst level concernsthecommunicationchannel,i.e.,wired
vs.wireless.Thesecondlevel concernsthe locationof wherethe
processingof theserviceoccurs:serversideona�x edplatformfor
anE-servicevs.usersideona mobileplatformfor anM-service.

Figure1: Mockup of tourist mobile-book

4. DESCRIPTION OF SERVICE CHART DI­
AGRAMS

4.1 Rationale
Thecurrentrequirementsof designingapplicationscall for new

representationformalismsanddesignapproaches.Designersare
facedwith multipleobstaclesthatneedto bedealtwith quickly and
ef�ciently . An exampleof thesechallengesconsistsof maintain-
ing the coherenceof the contentof a databaseof an e-commerce
site. Thousandsof customersfrom over the world may initiate at
thesametime multiple purchaserequestsfor thesameproductbut
with different selectioncriteria. This scenarioputs forward new
demandsnotonly onsupportanddelivery informationtechnology,
but also on the way businessprocesseshave to be designed,de-
veloped,andmaintained.Anotherexampleof challengesthatface
designersconsistsof dealingwith the issuesandobstaclesof mo-
bile applications.Designersandprogrammersareput on thefront
line of satisfyingthe promiseof businessesandserviceproviders
of delivering Internetcontentto usersof mobiledevices. Service-
drivenapplicationsseemto beoneof therelevanttechnologiesthat
couldhelpin addressingtheaforementionedchallengesandobsta-
cles. Services,ratherthancode,areemerging asthe key artifacts
of softwaredesignanddevelopment,raisingthereforethe level of
abstraction.Servicechartdiagramsareamongthe pillars on top
of which thetrendof service-drivenapplicationscanbebuilt. Ser-
vicesin suchdiagramsarenotonly invokedfor theiroperationsbut
ratherasked to establishconversationsbeforejoining any service
compositionprocess.

4.2 Concepts& Formalisms
A service-driven applicationis a processthat connectsmulti-

ple services. The connectionis an outcomeof the conversations
thattakeplacebetweenservices.Differentparametersareincluded
in thoseconversations,e.g., workload and location of a service.
Having severalservicesenablestheconsiderationof multiple busi-
nessesthat offer thoseservices. Quality andexecutioncostof a
serviceareamongtheselectioncriteriathataffect theshapeof any
compositeservicein termsof numberof servicesto beconsidered
andexecutionchronologyof theseservices.

Servicechartdiagramsarebasedon UML statechartdiagrams.
This time, the emphasizeis on the context surroundingthe exe-
cution of a serviceratherthan on the statesthat a servicetakes.



Servicesarerepresentedfrom � ve perspectives. Besidesthe state
perspective thatincludesthestatesof a service(seeSection2), the
�o w perspective correspondsto the executionchronologyof the
connectedservices.Here,the�o w isconversation-based.Theorga-
nizationperspective identi�es thebusinessthatsuppliesa service.
The informationperspective identi�es thedatathatareexchanged
betweenservices. Thesedataare identi�ed during conversations
andpackagedinto XML documents.A servicethat completesits
executionmay have to leave certaindatato the next servicesthat
areduefor execution,sothey couldresumependingoperations.Fi-
nally, thelocationperspective identi�es thecurrentsiteof aservice.
A servicecanbein oneof thetwo sites:1) businesssitewaiting to
be selectedandinsertedinto a compositeservice;or 2) execution
siteunderperformance.Accordingto Section3, anexecutionsite
correspondsto a businesssite for anE-serviceor client site for an
M-service.

A servicechartdiagramenhancesa statechartdiagramwith de-
tailsobtainedfrom thevariousperspectivesof Figure2. Therefore,
the servicechartdiagramof a compositeserviceconsistsof con-
nectingtheservicechartdiagramsof all theservicesthatconstitute
that compositeservice. Table1 summarizesthe threelayersthat
constituteaservicechartdiagram.Interestingis layer2 whichcon-
tainsthe statesthat a servicetakes. Thesestatesconstitutethem-
selves a statechart diagramthat is wrappedin the different per-
spectives. It shouldbe notedthat the statesof layer 2 integrate
both normalandad-hocoperatingof a service.Ad-hoc operating
correspondsto the exceptionalcasesthat may occur, e.g.,execu-
tion failure. Thus,back-upstatesandalso,extra servicescanbe
requestedto dealwith theexceptionalcases.
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Figure2: Representationof a servicechart diagram

In Figure2, the three-layerrepresentationof a servicechartdi-
agramoffers two majoradvantages.First, the layersallow a clear
distinctionbetweenthe componentsthat contribute to the speci�-
cationof a service. If a componenthasto be modi�ed, the mod-
i�cation impacton that speci�cationwill be limited. Second,the
layersoffer aconnectionbetweentheservicesat threelevelsof ab-
straction.Theselevelsaredata,state,andservice.

Table1: Layers of a service chart diagram
Layer Field Perspective
1 Previousservices Flow

Next services
Business Organization

2 States State
3 Datafrom previousservices Information

Datafor next services
Site Location

In Table1, next services�eld representsthe list of servicesthat
areduefor executionaftera servicecompletesits execution.This
list is an expressionthat combinesservicesover logical operators
(AND, OR).For instance,servicesthatareconnectedwith anAND
operatorhave to be triggeredin a concurrentway. A similar de-

scriptionappliestoORoperator. Eachservicethatappearsin next ser-
vices�eld is alsoannotatedwith thefollowing elements:

1. Theprotocolthatenablestheinvocationof theservice.SOAP
over HTTP is amongtheprotocolsthatcanbeused[1].

2. The conditionsto checkbeforethe serviceis invoked. The
elementsof a conditionareobtainedfrom the statesof the
servicethatis underexecution.

5. APPLICATION OF SERVICE CHART DI­
AGRAMS

In Section1, thevacationof Paul motivatedour discussionson
the importanceof new designapproaches.We pointedout that
4 serviceswere requiredto handlePaul's request. Figure 3 is a
sampleof travel planningcompositeservicethatwill beusedin the
restof this paper. In additionto theseservices,2 new servicesare
added:driving time calculationthat checksthe distancebetween
thelocationof thehotelandthelocationof themainattraction,and
usernoti�cation thatprovidesresponsesto user.
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Figure3: Travel planning compositeservice

In anopeneconomymarket, competitionbetweenbusinessesis
a naturalpractice.To setup a compositeservicebrokering mech-
anismssuchasUDDI have to bemadeavailable.Therole of such
mechanismsis �rst, to facilitate the searchof businessesthat of-
fer servicesandsecond,to matchtheseservicesto the submitted
requestsof users.Despitetheir importance,brokering andservice
selectionmechanismsdo not fall within thescopeof this paper.

5.1 Service chart diagramsvs. Sites
Accordingto thelocationperspective,aservice(i.e.,aninstance)

canbein oneof thefollowing two sites:businesssiteor execution
site.Both typesof sitein�uence thecontent(in termof states)and
shape(in termof chronology)of a servicechartdiagram.In what
follows, theconceptualdescriptionof theservicechartdiagramof
Figure2 is appliedaccordingto the featuresof eachsite. Flight
reservationserviceof Figure3 is usedfor illustrationpurposes.

servicetakesstandby statewaiting, �rst to be selectedamong
multiple servicesby thecompositionprocessandthen,connected
to otherservices.Figure4 is theservicechartdiagramof theser-
vice in businesssite. In this diagram,certain �elds of Table 2
(e.g.,business,next services,andsite) are �lled with values. In
addition,standby, preparation,andtransferarethe statesthat the
servicetakes.Differentactivities areundertakenwithin eachstate.
Transferstateonly appliesto M-services.Indeed,theexecutionof
M-servicestakesplacein adifferentsiteto thebusinesssite.Flight
reservationserviceis followedby two services:hotelbookingand
attractionsearching. Both servicesare triggeredin casea �ight
reservationis con�rmed.

serviceis duefor execution.This executionoccurseitherin the
businesssite for anE-serviceor client site for anM-service. Fig-
ure 5 is the servicechartdiagramof �ight reservation servicein
executionsite. Preparationstateonly appliesto M-services;they
needto becheckedandinstalleduponarrival from thebusinesssite
to thesiteof userwhich is a mobiledevice. Table3 illustrateshow
the �elds of Table 1 are instantiatedaccordingto executionsite.
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Figure4: Servicechart diagram - Businesssite

Table 2: Statechart diagram details - Businesssite
Field Value

Previousservices null
Next services (Reservation(?).HotelBooking)

and
(Reservation(?).AttractionSearching)

Business Business1 (offerstheservice)
States Standby, Preparation,/Transfer
Datafrom previous null
services
Datafor next services ?Destinationcity, ?Departuredate,

?Returndate
Site Site1 (wheretheserviceis locatednow)

After �nishing the executionof �ight reservation service,the rel-
evant informationsuchasdateof departureanddateof returnare
obtainedandafterwards,submittedto thenext services.
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Figure5: Servicechart diagram - Execution site

Note: In Table3, ProtocolH B andProtocolAS correspondrespec-
tively to the protocolsthat trigger Hotel Booking serviceandAt-
tractionSearchingservice.

5.2 Conversation­driven composition
In Section5.1,we pointedout thata serviceis initially in a se-

lectionstage(i.e.,businesssite)andafterwards,entersanexecution
stage(i.e., executionsite). We advocatethatservicesmustbeable
to talk to eachother beforethey decideif to join a composition
process,whatstatesthey take accordingto theoutcomeof conver-
sations,andwhatactivities they performwithin thesestates.Con-
versationsarebasedon a ConversationLanguage(CL) andareof
different types,e.g.,representatives,directives,commissives,and
permissives [8]. When servicesengageconversations,they need
a-priori to agreeupontheexchangeprotocolto communicatewith
eachother.

In our research,theuseof conversationsaimsat raisingthelevel
of servicesto thelevel of autonomouscomponentsthatareableto
make independentdecisions[11]. This aidsin building composite
servicesat run-timeinsteadof design-time.What is interestingto
point out is the concurrency that exists betweenthe selectionand

Table 3: Statechart diagram details - Executionsite
Field Value

Previousservices null
Next services (Res.(y).HotelBooking)/Pro.H B

and
(Res.(y).AttractionSearching)/Pro.AS

Business Business1 (offerstheservice)
States /Preparation,Execution
Datafrom previous null
services
Datafor next services Value(Des.city,Dep.date,Ret.date)
Place Site1 � Siteuser

executionstagesof a servicein anexecutionsite. Whena service
is underexecution,it hasat thesametime to initiate conversations
with theservicesthatareduefor execution(seenext services�eld).
Thepurposeof theseconversationsis twofold: invite theservices
to join thecompositionprocessandmake surethattheservicesare
readyfor executionafterthey agreedon joining theprocess.Since
servicechartdiagramsof Figure4 andFigure5 do notcontainany
conversationstate,we deemedappropriateto completethesedia-
gramswith themissingstates.

a. BusinessSite
Figure6 illustratesa light version(i.e.,with noperspectives)of the
new servicechartdiagramin businesssiteafterintroducingthecon-
versationstate.Themaindifferencewith theservicechartdiagram
of Figure4 is thatnow a servicecaneitheracceptor rejectjoining
a compositionprocess.Without conversations,it wasgrantedthat
a servicewill take part to thecompositionprocess.A servicecan
turndown aninvitation to join aprocessof composingservicesfor
variousreasons;e.g.,the maximumnumberof the instancesthat
canbedeployedat thesametimeof thatservicehasbeenreached.
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Figure6: Updatedservice chart diagram - Businesssite

b. ExecutionSite
Figure7 illustratesa light versionof the new statechartdiagram
in executionsite after introducingthe conversationstate. While
a serviceis beingexecuted,it engagesconversationswith thenext
servicesthatareduefor execution.It shouldbenotedthatexecution
andconversationstatesareconcurrent.
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prepare conv.
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Figure7: Updatedservice chart diagram - Executionsite

Figure8 representsaconversation-basedinteractiondiagrambe-
tweentwo servicesof a compositeserviceCS. It includesn com-
ponentservices(service1; ��� ; i; j; ��� ; n ). For thesake of simplicity,
theservicesareexecutedsequentially. In this �gure, roundedrect-
anglescorrespondto states,italic sentencescorrespondto conver-
sations,andnumberscorrespondto the chronologyof thesecon-



versations.Initially, servicei takestwo concurrentstates;execution
statewherecertainactivities arecarriedout andconversationstate
wherecertainactivities to selectthenext services,namelyservicej ,
arecarriedout, too. In whatfollows,Wefocuson theconversation
stateof servicei .
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Figure 8: Conversation-basedinteraction diagram between
services

With conversations,our aim is to enableservicesto make de-
cisionsregardingtheir intention to join a compositeservice. In
Figure8, the�rst establishedconversationconsistsof sendingare-
questfrom servicei to servicej to join the compositeservice(1).
This compositeserviceis decomposedinto threesegments. The
�rst segmentcorrespondsto theservicesthathave completedtheir
execution(service1; ��� ; i � 1 ). The secondsegmentcorrespondsto
theservicethatis currentlyunderexecution(servicei ). Finally, the
third segmentcorrespondsto the compositeservicethat is under
preparation(servicej; ��� ; n ). Servicej is in standby modewaiting
to receive invitations of joining a compositionprocess.When it
receivesaninvitation, servicej enterstheassessmentstate.Within
that state,servicej considersits constraintsandmakesa decision
whetherto declinetheinvitation,to delayits makingdecision,or to
acceptthe invitation. Samplesof constraintscouldbe thenumber
of active requestsinvokingaservicesimultaneouslyandtheperiod
of no-availability of a servicefor somemaintenancework. Table4
illustratesaconversationmessagethathasseveralattributesamong
themtheidenti�er andsubjectof conversation.

Casea. - In caseservicej declinesthe invitation, a conversation
messageis sentbackfrom servicej to servicei for noti�ca-
tion (2.1). Thus,servicei entersagaintheconversationstate,
asking anotherservicek ; ( k 6= j ) to join the compositeser-
vice(1). It couldbeassumedthatthereis alwaysoneservice
that returnsa positive responseto the invitation of joining a
compositeservice.

Table4: Sampleof a conversation message
< Conversation

Identi�er: conversation1
In-reply-to: null
From: Servicei
To: Servicej
Content:

Subject:request-to-join-composite-service
Deadline-to-respond:time & date
� � �

/>

Caseb. - In caseservicej cannotmakeadecisionbeforethedead-
line of responsethat servicei has �x ed, servicej requests
from servicei to extendthis deadline(2.2). Servicei hastwo
alternatives: a) refusethe requestof servicej which means
thatservicei hasto look againfor anotherservice(Casea.),
orb) accepttherequestof servicej whichmeansservicej will
getnoti�ed abouttheacceptanceof servicei (2.2.1).In alter-
native b), servicej enterstheassessmentstateagainin order
to makeadecision.Servicej mayrequestanextensionof the
deadlinefor several reasons.For example,it cannotcommit
additional instancesof servicej while other instanceshave
not yet completedtheir execution. Indeed,it is arguedthat
for servicecompositionit is desirableto dynamicallychoose
serviceproviders,andserviceinstancesbasedoncurrentnet-
work andserversloads.

Casec. - In caseservicej acceptsto join thecompositeserviceit
noti�es its acceptanceto servicei (2.3), so a ServiceLevel
Agreement(SLA) canbeestablished[12]. At thesametime,
servicej entersthe preparationstateto get itself ready for
execution.It shouldbenotedin Figure8 thatAccept-to-join
link betweenconversationandpreparationstatesof servicej
playstwo roles:a transitionto enterthepreparationstateand
a triggerfor a conversationmessageto notify servicei .

Whenservicei �nishes its execution,it invokesservicej according
to theagreementthatwasestablishedin Casec. Therefore,servicej
enterstheexecutionstateandat thesametime, initiatesconversa-
tions with the next services.Servicej adoptsthe aforementioned
approach.

6. RELATED WORK
The Web ServiceConversationLanguage(WSCL) of [6] de-

scribesthestructures(types)of documentsa serviceexpectsto re-
ceive andproduce,aswell as the order in which the interchange
of documentstakesplace. In fact, the conversationcomponentof
a serviceis seenasa way to describethe kinds of operationsthe
servicesupports(e.g.,clientsto log in �rst andthenrequestcata-
log). In our work, we seeconversationsasa meansfor servicesto
discusstheestablishmentof acompositeserviceatdifferentlevels:
if to join, when to join, andwith what to join. A serviceenters
differentstatesdependingon the outcomeof conversations.The
interactionsthata servicesupportsarepartof theactivities under-
takenwithin thestates.

In [7], theauthorsdiscussedtheway DAML-S organizesa Web
servicedescriptioninto threeconceptualareas.Thepro�le areade-
scribeswhattheservicedoesin termsof advertising,discovery, and
matching. This is the kind of informationservice-seekingagents
requirein their work. Theprocessmodelareatellshow theservice



works, including informationaboutthe service's inputs, outputs,
pre-conditions,andeffects.Theprocessmodelis alsoimportantin
composingandmonitoringprocesses.Finally, thegroundingarea
tells how an agentcan accessa service. Typically, it speci�es a
communicationprotocolandprovidesdetailssuchasportnumbers
usedin contactingtheservice.TheconceptualareasthatDAML-S
puts forwardshave a lot of similaritieswith the perspectives that
embeda servicechartdiagram.First, thepro�le canbeassociated
with theorganizationperspective. Indeed,anorganizationthatpro-
videsa servicedecideswhat functionalitiesandcapabilitiesto put
into a service.Second,theprocessmodelcorrespondsto the �o w
perspective at thecompositeservicelevel andto thestatechartdia-
gramat theservicelevel. Finally, thegroundingcorrespondsto the
next services�eld of the�o w perspective. A servicethatis listedin
that�eld is annotatedwith theprotocolthatenablesits invocation.

ConversationsbetweenWebserviceshaveattractedtheattention
of Ardissonoet al. [3]. Ardissonoet al. worked on a conversa-
tional modelthataimsat supportingcomplex interactionsbetween
clientsandWeb services,whereseveral messageshave to be ex-
changedbeforetheserviceis completed.Conversationmayevolve
in differentways,dependingon thestateandtheneedsof thepar-
ticipants. While we view the conversationsof [3] asapplication-
domaindependentandexecution-driven, our suggestedconversa-
tionsareapplication-domainindependentandcomposition-driven.
It shouldbe noted that both typesof conversationscomplement
eachother. Composition-driven conversationsarepart of the ini-
tial exchangeof messagesthat takesplaceduring the preparation
of a compositeservice(e.g.,doesa Web servicehave an interest
in joining a compositionprocess?).While execution-driven con-
versationsillustratetheexchangeof messagesthatoccurduringthe
deployment of a compositeservice(e.g.,how to submit a user's
requestto a Web service?).Therefore,the chronologyof conver-
sationsstartswith composition-drivenconversationsandcontinues
with execution-drivenconversations.

7. CONCLUSION
In this paper, we presentedan approachfor designingservice-

drivenapplications.Servicechartdiagramsconstitutethebackbone
of the approach;they leveragethe traditionalstatechartdiagrams
of UML. Additional elementsareaddedto statediagrams,suchas
the organizationthat offers a serviceand the placeof wherethe
executionof the servicetakesplace. The speci�cationof a com-
positeserviceconsistsof connectingtheservicechartdiagramsof
all theservicesthatareinvolvedin thatcompositeservice.Before
connectingthem,contributingservicesengageconversationsto de-
cideif they join thecompositeserviceor not. Conversationsaimat
raisingraisethe servicesto the level of autonomouscomponents.
As statedin [2], the servicesthat arecapableof engagingintelli-
gentinteractionswouldbeableto discoverandnegotiatewith each
other, mediateon behalf of their users,andcomposethemselves
into morecomplex services.

Oneof themainissuesthatneedsto bedealtwith duringconver-
sationsis scalability. If a serviceis requestedby a greatnumberof
services,a bottlenecksituationmayhappen.Indeed,therequested
servicehasto engageconversationswith eachservicewhich could
de�nitely take timeandrequirecomputingresources.
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