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ABSTRACT

Service-Oriented Architecture is a style of information systems that enables the
creation of applications that are built by combining loosely coupled and interoperable
services. A service is an mmplementation of business functionality with proper granularity
and invoked with well-defined interface. In service modeling, when the granularity of a
service is finer, the rcusability and flexibilily of the service is lower. For solving this
problem concerns with the service granularity, it is critical to identify and define
coarse-grained services from the domain analysis modcl. In this paper, we define Lhe
process 1o identify services from the Use Case model elicited from domain analysis. A
task tree is denived from Use Cases and their descriptions, and Use Cases are recon-
structed by the composition and decomposition of the task tree. Reconstructed Use Cases
are defined and specified as services. Because our method is based on the widely used
UML Use Case models, it can be helpful to minimize time and cost for developing ser-
vices in various platforms and domains.
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I Usecase © Paying bilt

Scope © “Systerm” means the Automated
Teller Machine System

Level : User goal

Goal A User wanls to pay the bill

Primary Actor © Customer, Bank

Main Success Scenario!

. The customer inserts a4 card.

. The system reads and validates the card.

. The customer enters the PIN number.

. The system lists registered hbill.

. The customer choose the bill to pay.

. The system reguires to inpul the amournt
of the bill,
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{22l 2» “Paying bill" 230~
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Use case : Paying bill
T1. 10 verification
e1.The customer inserts a card
e2.The system reads and checks the
card number
e3.The custemer enters the password
ed4.The system validates the password
T2. Pay bill
e!1.The system lists registered bills
e2.The customer chooses the bill to
pay
e3.The customer inputs amaunt to pay
ed. ...

T3. Return card and print receipt
el .The system returns card
e2. ...

Use case : Withdraw

T1. Card & PIN validation
el1.The customer inserts a card
e2.The system validates the card
e3.The customer inputs the PIN number
¢4 The system validates the PIN number
T2. Withdrawal of cash
el. ...

T3. Return card and print receipt
el. ...
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(B 1) gats 28 =lof thist OCL 4

Context UCd
def © usecases . Set(UseCase) = sell ownedClassifier >
select(ocl TypeOf(UseCase)) -> collect(clc.oclAsType(UseCase))

Context UCd :: gen_decomposition{A, B : UseCase)

pre | usecases - > exists(selfname = A) and
usecases —> exists(self.name = B)
def @ TA ¢ Set{Task) = TAalllnstances() >

collect({t|A > interscction(B))

not TA -> isEmpty(}

post © let C : UseCase = usccases -> self ocllsNew().name = C in
C > oclAsType(UseCase) —> collect(TA.alllnstances)
A -> collect(A - TA) and B -> collect(B - TA}

ghgl 28 qpalelr) tem, ID, card, password, bill}eletx 3}A}.
A <29 3>oA, T = {customer, sys- A W flw)oll A, id—card - PIN

Use case : Paying bill lse case : Wilhdraw

Tf Cara &: PN valdation. -

i i g fﬁ”ﬁzh‘g;m‘ A
72 Wuhdrawai 5T cash
ol. ...

el . The system {isis registered bills

e?.The customer chooses the bill to
pay

eld.The customer inputs amount to pay

ed. .

T3. Relurn card and print teceipt T3. Return card and print receipt
el.The syslem returns card el ...
e?. ...

(a) (b)
(28 6) 38 €23
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T3 2. Z¥(composition)
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Context UCd = inde_decomposition(A @ UseCase} —‘

wnion(Q)and

def © PP, Q © Set(Classifier) = P.notEmpty and Q.notEmpty

pre | usccases -»> exists(self.name = A) and
Aalilnstances -> include(P ->
(P -2 intersection{Q)) -> isEmpty()

post : usecases - > self. ocllsNew{).namec = B and
usccases —> self.ocllsNew(}).name = C
sell.oclAsType(UseCase) -> collect{P.alllnstances) and
sefncl/\s'l‘ype(UseCase) > coll(ﬂ;t(Q.al]InslanceS)
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UCd UCd

(28 9) < include > 2HAH|S| ZE

ucd UCd

(8 10) < extend >ZHAH|o] ZE

3
I

HokAg
LERE ]

4 . god, faAdlag Wols faAols
AFAA e FraAo| 2R AFAF
TH 21 4F #49 29 <ag 11> 2L #AE Fe FaAol
T+ Aol }‘ & incude > T & exte 2Eo] EAFtT A}
nd» 94 A1, fadolxe 9x7} ol dig Auvelert <ag 12>% 7

Al 28 3o e OCL 4

1

(B 3) oz

r

Context UCd : re_composition(A, B : UseCase)

let connection({ul : UseCase) : Boolean =
ul.connection -> exists(as : UseCase | ul.hasInclude{as} or
ul.hasExtend(as))

pre : usecascs —> exists(self.name = A} and
usecases —> eXists(self.name = B)
A -> connection(B}

post © A = selfoclAsType(UscCase)

-> asSet(self) -> union(asSet(B))

<gnclude>>

Issue a receipt

.~ Paying bill

(23 11) < include > 2AI2| F2FH 0|2
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tUse case - Paying bill

T1. 1D verification
e1.The customer inserts a card

e2.The systern reads and checks the Use case : Issue a receipt
card number
e3.The customer enters the passward T1.1ssue the receipt
e4.The system validates the password e1.The system read the information
T2. Pay bili g2.Return the card
el.The system lists registered bills e3.0utput the receipt
e2.The customer chooses the bill to
pay
¢3.The customer inputs amount to pay
ed. ...
T3. ...

(a) (b)
{1l 12) f2AolA ZAE ox
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not C.childUC ~> size() = 0

Context UC4 . inh_composition(A, B, C : UseCase)
let childUC : UseCase = self child.oclAsType(UseCase)
pre . usecases > exists(selfname = A) and
usecases —> exists(selfname = B) and
usecases —> exists(self.name = C)

post * C = self.oclAsType(UseCase) ~> asSet(self) ->
union{asSet(A) -> union{asSet(B)))

Customer

Customer

(b) 2% %
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Context UCd =

not A -> connection(B)

C - sclfoclAsType(UseCase)

inde_composition(A : UseCase}
pre  usccases > exists(self.name = A) and
usecases —> exists(self.name = B)

union{asSet(A)

post | usecases -> sellocllsNew(}name = C and .
-> asSet(self) -
> union{asSet{B)})

Use case ' Check out baok

T1. I verification
el The customer requests...

T2. Check o.t book
e1.The system

73 ..

Use case : {neck in book

T1. 1D verification
el . The customar warts ...

T2. Check in Look
e1.The syatem

T3. ..

(a)

“ali e The custamer ...
.

Lse case : Borow Books

T D verif ation

T? Cozch oot bosk

(b)
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?xm1 ion="1,0" =~UTF-872 40
<7xml version="1.0" encoding=" > AHl A BorrowBooksOll CHEHA 2]

<definitions name="BorcrowBooks
targetNamespace="herp://wyw. =cermmi.con/ w=dl/BorrowBooks.wadil”
#mlns+="http://achemas.xwlsoap. ora/wadl/”
“mlns:soap“”http://schemas. xmlscap.org/wsdl/soap/ "™
xmlns:tns="herp://www.acarami.corn/ wadl/BorrovBooks. wadl™
xmlns: xsd="http://www.w3.org/2001/ XMLSchera >

<message name-‘"IDve: :.::caczonkequesz'b 5

<part name="ID~ type="xsdistringti>
</message>

<meassage namei”IDVerlIx

<part name=fstatus® Type="xsd:boolean”/> i =1
i
I

</message>

<porTTYpe name="Boryow "y
<Qperation n -"Il)vezi!:u:atlon'> -

<1npUC message-"rns: IDverificationRequesc”/>
<output mwessege="tns:Ilverizics
</operation>
<cpazasicn
<input nessage-"tns:..."/ >
<Output message="tns:..."/>
</operation>
<operacion hnnE‘"CheckIn">
<1input message«’tn: B
<Dutput message="Tasi..."/>
</operationr
</portType>
<pinding name="Borrowfooks_Binding” type="tns:BorrowBaoks PortType”>
<s0ap:binding style="rpc® transport-"http://schemasz....."/>
<operation newe="IDverification®»
<=gap:operatlon 3o0apActionn~®v/»
<input>»
<soap:body
ancodingScyle=rhttp://. . ... "
namespace="urn:examples:bocravbooks™
, uses"encoded™/> W 2P Aol cHEt
</input>
couTHUT> SOAPO{ Al A1 2]
<soap:ibody
encodingStylea"heep:// ...
namespace=Turpiexamples:horcovbooka™
use="encoded"/ >
</outpur>

</operation>

</bindang>

<emarvice nm-l"Borzovn—dEk;"_:“ P

<documentationsWSDL file for horrow books service</docwnentation>
<pore bindxnu-“r_ns:Bortovﬂooks_nznﬂing” name=“BorrowBooks PortType”>
<sonp:iaddreas
location=http://localhost 3080/ 80ap/ .../ >
</port>
</mecvice>
<fdefinitions>

(38 18) WSDL ol
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