APPLYING REVERSE ENGINEERING FOR AUTOMATIC
GENERATION OF WEB SERVICES FROM WEB APPLICATIONS

TUSSAWAN KULSIRIWIWAT

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(COMPUTER SCIENCE)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2005

ISBN 974-04-6365-7
COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis /v

Ja o [ ] Ia < a ) @ A
ﬂﬁ‘]Ji%EJﬂ@]TJﬂ'Jﬂiﬁng}@ui@fJfTTI’iS‘]Jﬂ”l'ifT%JNL’J‘UL%@ilﬁ%TﬂL?ULL@WWﬁLﬂ%HIﬂEJE’JG]T”L!EJ@]

(APPLYING REVERSE ENGINEERING FOR AUTOMATIC GENERATION OF
WEB SERVICES FROM WEB APPLICATIONS)

WiAriasIa nadsaiand 4437189 SCCS/M

a a J
INY. (NYINTADUNIUNDT)

~

a a J W = Y 4 a a 4
AULNTTUMIAIUANINGIUNUD : TUIA QuauuUn Ph.D., 3yds uasniuun Ph.D.

UNAALD
3 a o o ¢ daa o 9 = v Yy a A
!’J’UL!E)WWQLWHHHJLl“]f@‘l/\lmni‘ﬂilﬂ'J']iJ“]f‘lJ“]if)’l!“lN’]Ji5ﬂ’é]ﬁJll“lJﬂ'JEJIﬂi\?ﬁiNL‘D’Qﬂ’J'IiJﬁlﬂEWI’IN
) @

o o oA ' ' < a o o 3 v a
ﬁﬂﬂﬂllﬁllwu‘ﬁﬁ‘ﬂﬁ1ﬂ1/iaWﬁllﬂﬂﬁiluﬂizﬂﬂﬂﬁN ] UBNIULDWNALATU ”lui’]ﬁ]i;uuwmmnmmm%muﬂu

T y a < 'a < a o @ 1
HJamedranalumsizithlandtmslumsahedumesianndutenndndu mnlaymdinan au

4
Aav A

o a { ' 4 @ < ' < a o
Aol ldiuauemaianiGonin WA2WS ile ¥ lunmsmivayumsaiaivgesianniutennamin

b4
4

@ wa av J o a - - §
TagoaTwia Tasauidedl lalszgnananmsvedinainssudousoes (reverse engineering) rieldlu
a - - < a o o =
msfdunuassnznegsne (business logic) vesduwenwdwiu Iuzlvesuuiiasansaimsldam
a = 4 IR

(use case model) wazdlFannsadonnsainmsldaundesmsidoin WA2WS eadruiluiumes
Jaaell Tas WA2WS azviimsasis service wrapper dwsunsaims ldauigmaeniteTdamlu
1 o 1 o @ < 'a - u’: o { @ { A
drudananannsahauludnsazvesduesiald service wrapper wuagsihmihiidludnaiiaa
' Yy < - - s < a o o o gAY Y

ADITNINAS DO LIRS A NN s vos I utewNaIATY  uaziinaueraanin Id lugluuuves
< <3 o < A o o ' o A 1w ' o
Bagdumea  (XML)  ildduuenwansudsnanannsomivayumsaadefusziiellsunsudiy

v o o1 g a & 2 Yy & g Ia
Iﬂillﬂﬁllllﬂlﬁﬁ@uﬂ’ﬂf]"lnﬂlm‘wWﬁLﬂ%uuugﬂﬁi?ﬂlﬂunﬂﬁﬁﬂﬁﬁﬁ

WA2WS dszneudae 4 essiszneundnie 1) WA Component Extractor fimehii
feeardsznevvesunenndinduiidesmsiissylas URL  veuSuuewwdmdu 2) Use Case
Diagram Abstractor shwihiilumsadhauusiaesnssimslFonlugdusunmiinaasdanszuiu
mimmiﬁwmﬁmmwwﬁm%u 3) Service Wrapper Generator imihiiadhs service wrapper
4) WSDL Generator siwithiiadumesuedumesia (WSDL) aunfsiadndduea (XML

Schema) Asmuaitiuinasgiuveaenans WSDL

a ° u’: av 2 I a o I
Tumsiigaimsiiauves WA2WS iy swiddedd 1814 Auuenwdndu 4 szuuilunsdl

0w : o g o o !
AndmSumsnadoy Fensdignuidenanuaasdiimiuimsiaures WA2WS  siudwisasielu
Yy g Ia < A o da my < da Ay y = a o
msaswduwesdanndusennandsuniiogld  navewIumesan ldgnasivasnlasmsulSeuiouny

< A= ] 4 ' a A o o

HaveIILMENNANTUNIeg iNeagliuuinnuAaves WA2WS Minaueaunsaaivayumsaii

< Ia < A oy o wa
L’J’ULGIfE]S’Jﬁmﬂnlllm‘W‘WﬁLﬂ%uqﬂiﬂﬂﬂﬁiuuﬁ

191 wvi1. ISBN 974-04-6365-7




Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

APPLYING REVERSE ENGINEERING FOR AUTOMATIC GENERATION OF
WEB SERVICES FROM WEB APPLICATIONS.

TUSSAWAN KULSIRIWIWAT 4437189 SCCS/M
M.Sc. (COMPUTER SCIENCE)

THESIS ADVISORS: THANWADEE T. SUNETNANTA, Ph.D., JARERNSRI L.
MITRPANONT, Ph.D.

ABSTRACT

Web applications are complex software systems, which contain a rich
semantic structure with many relations between their components. Web developers
currently face many challenges when they need to gain a better understanding of how
Web services can be generated from Web Applications. Based on this problem, the
approach called WA2WS is proposed to support an easy automatic generation of Web
services from Web applications. WA2WS applies reverse engineering technique in
recovering business logic of an existing Web application in form of a use case model.
Based on use cases recovered from WA2WS, users can specify which use cases they
want to construct as Web services. WA2WS will then generate a service wrapper for
those use cases. Such a service wrapper enables part of the Web application of the
selected use cases to be run in a Web service manner by acting as a mediator to
communicate between Web service requesters and the Web server of the Web
application. The outputs generated from the service wrapper are represented in XML
format. As a result, such an existing Web application can support program-to-program
communication as if it is generated to Web services.

The WA2WS consists of four main components. First, WA Component
Extractor is a component for extracting components of a target Web application
specified by its URL. Second, Use Case Diagram Abstractor is a component for
recovering and visualizing a use case model, which presents the business logic of the
Web application. Third, Service Wrapper Generator is a component for generating a
service wrapper. Fourth, WSDL Generator is a component for creating the Web
Service Descriptions Language (WSDL) according to XML schema of WSDL
document standard.

As a proof-of-concept, four Web applications were used as test cases. Case
studies showed how WA2WS can generate Web services from those existing web
applications. The results of the generated Web services were verified by comparing
with the results of the existing Web applications to prove that the proposed approach
of WA2WS offers a well-established solution for an automatic generation of Web
services from Web applications.

KEY WORDS : WEB APPLICATION / WEB SERVICES GENERATION /
REVERSE ENGINEERING / UML
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