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ABSTRACT

Business Process Expression Language (BPEL) is a standard language to describe
web service composition. However, writing a complex composition directly using the language is
considerably a tedious and error prone process. One way to solve the problem is to draw
composition in the form of a graph of the desired services and transform it into BPEL. Direct
Acyclic Graph (DAG) is one way to represent a services composition. The algorithm to transform
from DAG to BPEL was also developed. DAG unfortunately, cannot support all aspect of a web
service composition. Extended Deterministic Finite Automata (EDFA) was then developed to fill
up the requirement. Although EDFA can support most aspects of a services composition, the
algorithm to convert form EDFA to BPEL has not been existed. In addition, EDFA does not
provide the way to specify condition statement that always needed during a composite process.
This research proposed a solution to the problems by developing a so called EDFA-C which
means EDFA with condition. EDFA-C was defined by adding a set of condition statement to the
current definition of EDFA. The state transition function of EDFA was also modified to support
the newly added set. Finally, the algorithm to convert from EDFA-C to BPEL was then developed
and tested. The result of the research shows that the proposed EDFA-C and algorithm can support

all aspect and simplify the process of a web services composition.
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<{process name="Purchase"
instantiation="message">
{sequence>?
<action name="ReceiveOrder"
role="Agent" operation=
"tns:Order">
</action>
<action name="Confirm"
role="Agent"” operation=
"tng:Confirm">
<{correlate correlation=
"tns:ordered"/>
{call process="tns:
Purchase" />
{/action>
{/sequence>
{/process>
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<sequence>  MHUUANIMINUUVUAIAY
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RSP R, "
{process name-"Pux::_hM§ Process name

instantiation="message"?>
* {gequence>
H {action name="ReceiveOrder"

" " - i
role="Agent" operation i<sequence>

"tns:Order"> \ dayaniidadudn
{/action> miveniumadafud
<action name="Confirm" i</sequence>
role="Agent” operation= TR—— i

i "tng:Confirm">
{correlate correlation=
"tns:ordered" />
{call process="tns:
Purchase"/>
</action>
<{/sequence>
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{/process>
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</sequence>

<sequence>
<3>

</sequence>
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<l>
<flow>
<sequence>
<2>
</sequence>
<Sequence>
<3>
<flow>
<sequence>
<4>
</sequence>
<Sequence>
<5>
</sequence>
</flow>
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</sequence>
</flow>
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Path <switch>

<case condition="1 C4">
<4>
— </case>
<case condition="1 o>
<5>
</case>
</switch>

Group 1 4{Ic4}

Group 2 5{I g}

(a)

<flow>
Path <sequence>

<4>
Group1l 4 > </sequence>

<sequence>
Group2 5 <5>
</sequence>
</flow>
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Path

ws1->{w}ws2{I }->ws3->ws4{l_}
wsl-> {w}wsZ{[cz}->ws3->w55{1c5}
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<switch>
<case condition="1,">
<ws4>
</case>
<case condition="1 ">
<ws5>
</case>
</switch>
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<wsl>
<while condition="vdo<=5">
<ws2>
</while>
<ws3>
<switch>
<case condition=""">
<ws4>
</case>
<case condition=""">
<ws5>
</case>

</switch>
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vinmauaaiiunmudinasz 18 Tassaduiimaves SudmilidounsI5a 1883100 4.9

<wsl>
<flow>
<sequence>
<while condition="1c8">
<ws2>
</while>
</sequence>
<sequence>
<while condition="1c9">
<ws3>
</while>
</sequence>
</flow>
<ws4>
<ws5>
<switch>
<case condition="1_">
<ws6>
</case>
<case condition="1_,">
<ws7>
</case>
</switch>
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<process name="BOOKANDVCD"
targetNamespace="http://eclipse.org/bpel /sample”
suppressJoinFailure="yes"
xmlns:tns="http://eclipse.org/bpel/sample”
xmlns :bpel="http://docs.casis~

<process name="BOOKANDVCD"
targstNamespace="http://eclipse.org/bpel/sample”
suppressdoinFailure="yes"
#mlns:tne="http://eclipse.org/bpel/sample”
xmlns:bpel="http://docs.oasis-
open.org/wsbpel/1.1/process/executable”
>
<flow name="BuyBookandVCiD">
<aecuenced
<whils name="book" condition="getVariableData ('BookData')<=5
<invoke partnerLink="rentalbooksandved"
portType="rent :RentBookPT"
operation="RentBook"
inputVariable="AccountNam=,BockID" />
<receive partnerLink="rentalbooksandvcd”
portType="rent:BockCallbackPT"
operation="RentBookCallback"
variable="BookData" />
</while>
</seguence>
<mequence>
<while name="vcd" condition="getVariableData ('VCDDATA') <=2"
<invoke partnerlLink="rentalbecoksandvcd”
portType="rent :RentVCDPT"
operation="RentvCD"
inputVariable="AccountName, VCDID" />
<receive partnerLink="Deltaldirlines"
portType="rent:VCDCallbackPT"
operation="RentVCDCallback"”
variable="VCDDATA" />

</while>
</while>
</ssgquence>
</Elow>

<invoke partnerLink="rentalbooksandvcd”
portType="rent:CalculatedpPT"
operation="Calculated"
inputVariable="VCDDATA,BookDATA, AccountName" />

<receive partnerlink="rentalbooksandvecd”
portType="rent:PaymentCallbackPT"
operaticn="PaymentCallback"
variable="PaymentDetail" />
<switch>
<case condition="getPayment ('BookandVCDPayment')="Credit' ">
<invoke partnerLink="rentalbooksandvcd"
portType="rent:CraditPT"
operation="Credit"
inputVariable="PaymentDetail" />

<receive partnerlLink="rentalboocksandvcd"
rortType="rent:FlightCallbackPT"
operation="informaticnCallback"
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variable="Paymentinformation" />
</case>
<case condition="getPayment ('BookandVCDFaymsnt')="'Cash’' ">
<invoke partnerLink="rentalbocksandvcd"”
portType="rent :CashPT"
operation="Cash"”
inputVariable="PaymentDetail" />

<receive partnerLink="rentalbooksandved"
portType="rent:informationCallbackFT"
operation="informationCallback"
variable="Paymentinformation” />
</caze>
</switch>
</process>
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<while condition:"lcs">
<ws2>
<while>
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<switch>
<case condition:"IcG">
<wsb6>
< /case>
<case condition="1 c,“>
<ws7>
</case>
</switch>
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<flow>
<sequence>
<while condition="1c8“>
<Ws2>
<while>
</sequence>
<sequence>
<while condition=“1c8">
<wWs2>
<while>
</sequence>
</flow>
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<process>
<ws0>
<while condition="vdo<=5">
<wsl>
</while>
<ws2>
<switch>
<case condition="Credit card">
<wWs3>
</[case>
<case condition="Cash">
<ws4>
< /case>
<switch>
</process>
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Tnssad1anszylu BPELAWS V1.1 Specification [4]

6. unaryl

et Idinaueseie-3 Tauuiwnves
doulvuazifudgsmaz sesiuendsndnuas
nmieduneudilunsurlasinsaievie-Fiuamnd
ina 9InNIMAaBmuIINIsEAveaieu Tudwvi
WnsdszneuduwesSminldiwiunazsaevio-3
wazdun pudtiaueaunsomivayuyaudiyuvesnts

Usznouiuies n

YV a
7. 19NT1391904

[1] Gu Ning, Yiwen, Tun Lu, and Fang Wang “BPELGEN
: An Algorithm of Automatically Converting from Web
Service Composition Plan to BPEL4WS,” IEEE Trans.
on Instrumentation and Measurement, vol. 51, no. 5, pp.
1002-1009, 2007.

[2] Lihui Lei, and Zhenhua “Tranforming OWL-S Process
Model into EDFA for Service Discovery,” IEEE
International Conference on Web Service(ICWS’06),
2006.

[3] Lihui Lei and Zhenhua Duan, “Automating Web
Service Composition for Collaboration Business
Processes”Proceedings of the 2007 11th International
Conference on Computer Supported Cooperative
Workin Design, 2007.

[4] Business Process Execution Language for Web Services
Version 1.1. BPA, IBM, Microsoft. At
http://www.106.ibm.com/developerworks/webservice
[library/ws-bpel/,2003

[5] OASIS UDDI Specifications. OASIS.H.
http://www.oasis-open.org/committees/uddi-
spec/doc/tespecs.htm#uddiv3.

[6] R. Cover, “Web Services Flow Language (WSFL)”,
http://xml.coverpages.org/wsfl.html.

[7] R. Cover, “XLANG,
http://xml.coverpages.org/xlang.html.

[8] Jinghai Rao and Xiaomeng Su,” A Survey of
Automated Web Service Composition
Methods”, http://www.cs.cmu.eduw/~jinghai/papers/surve

y_rao.pdf.



