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ABSTRACT

Web applicationsare growing in demandcomplexity andsize,
thus making it difficult to systematicallydesgn and maintain
generalweb applications.To aid in fulfilling thesedifficult

tasks,we presentan effective IDE tool to allow the designof
webapplicationsat a conceptualevel basedon a web modeling
approach- the WebML with its modelingspecificatonswritten
in the platformindependenXML. In addition, we proposeda
library of templategfor differentcomponentsn our IDE tool to

facilitate reusesand maintenance Besides,we studied how
structural design of web applications could possibly be
improved with easyto-use featuresin our IDE prototype.
Clearly, this ongoingwork opensup many exciting directions
for future investigation.
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1. INTRODUCTION

Nowadaystherearetremendousiemandgor Web applications
to deliver highly complicated dynamicand interactiveservices
to users, thus making the Web design and maintenance
processesxtremely difficult to manage.On the other hand,
most popular Web technologiessuch as the Microsoft Active
Server Pages(ASP), Java Server Pages(JSP) and Allaire’s
Coldfusion all aimed at providing frequently needed
functionalities (e.g. database queries, displaying dynamic
informationin a certainlayout specifiedby user)to cut down
theimplementatiortime. However,asin manyotherlargescale
softwareprojects,the main challengeoftenlies in capturingall
the requirementgo form a conciseand precisedesignfor the

subsequent implementation, testing and maintenance phrases.

There were different Web modelingapproacheproposedDue
to the close linkage of Web applicationswith hypermedia,
earlier Web modeling approachesvere basedon hypermedia
conceptsLater,it wasfound that modernsoftwareengineering
approachesand models could readily be deployedto model
most complex and dynamic Web applications.For instance,
Conallen [1] proposed an extension of UML for Web
applicationdesign.A Web applicationis simply consideredo
be a special type of a client/server application for which
Conallenproposeda new set of UML classesand association
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stereotypeso model Web applications.Accordingly, a Web
page is modeled to contain logical componentsthat are
executedeither on the client (Javaapplets,ActiveX controls,
etc) orthe sever side(databasebjects,serverpages)However,
Conallen’s proposal tends to focus on the lower-level
implementation detail and does not capture the high-level
conceptualdesign.Besides the WebCompositiormodel[2] is
built basedon the objectoriented (OO) conceptualmodel to
representWeb entitiesof anygranularitysuchasa CGl script,a
web page,and so on as component objects. Unfortunately,the
WebComposition model does not describe the runtime
operationof any Web application. Lastly, the Araneusproject
[4] modelsa web applicationby adoptinga databaseentric
process.It consistsof two conceptualmodels,a data model
called Araneus Data Model (ADM) and a wedvigationmodel
called Navigation Conceptual Model (NCM). However,
Araneus des not address the issue of presentation design.

In this paper,we focus on developingan IDE tool to support
and possibly improve on one of the most complete Web
modeling approacheso as to alleviate the complex tasks of

Web design and maintenance.Based on the WebML [3]

modeling approach,we implementeda prototype of the IDE

tool to supportthe designof mostWeb componentsiescribed
in the framework. Furthermore,we highlighted two possible
areasfor further improvementto encouragereuseof standard

compaients and systematic process for structural design.
Clearly, this ongoing research project opens up many
interesting directions for further investigation.

2. WEBML — A COMPONENT-BASED

DESIGN APPROACH

TheWebML [3] is basicallya componenbasedhigh-level and
platformrindependentdesign approachwith its specifications
associatedwith a graphi@al representatiorand the extended
Markup Language(XML) syntax. As a markup specification
languageto designways of describinginformation XML is

chosensinceit hasbecomethe W3C recommendatiomnd will

very likely dominatemostWeb applicationsin the future. The
specifications of WebML cover four different views: the
involved data content(structural model), the Web pagesthat
composethe Web application (compositionmodel), the links

between the pages (nhavigation model), the layout for

presentation of pages (presentation model) and the
customizatiornfor oneto-one delivery (personalizatiormodel).
A tool suite called ToriiSoft to implementWebML hasbeen



plannedyet delayed for delivery. In this researchproject, our
main interestis to learn from our experienceto improve the
WebML approachrather than purdy implementingWebML.
Nevertheless for our subsequentdiscussion,the 4 modek
supportedn WebML aregivenas follows.

2.1 Structural Model

Thestructuralmodel expressethe contentof the application,in

termsof the entitiesand relationships Entities have attributes,
with an associated data type. Properties with multiple
occurrencesire describedusingcomponentsTo certainextent,
it is quite similar to the entity-relationship(E-R) modelwidely
usedin databaselesign.Cardinality constraintsare also given.
For detail, refer toJ].

2.2 Composition Model

The composition model stateswhat are the pagesin the Web

applicationsandhow what contentunits form eachpage.There
are six different types of units namely the Data, Multidata,

Index, Scroller, Filter and Direct units. The roles of theseunits

shouldbe obviousfrom their namesDueto spacdimit, readers
should refer to3] for a detaileddescriptionof all these units

2.3 Navigation Model

The navigation model illustratesthe navigation links between
pagesand contentunits to form the hypertext. There are two
types of links. The first type is a noncontextual link that
connectalp independenpagesThe secondypeis a contextual
link thatwill display the contentof the destingion unit based
on the contentof the sourceunit. Contextualinks arebasedon
therelationshipsassociatedetweerthe entitiesspecifiedin the
structuralmodel.

2.4 PresentationModel

The presentatiormodelidentifieshow a page(asdefinedin the
compositionmodel) will appearto the enduser.A style sheet
specifies how the pagesare layout and the contentelementsto
be insertednto eachlayout. Therearetwo typesof presentation
statedin the paper.Thefirst type is pagespecific presentation,
which dictatesthe presentatiorfor a specific pageonly. The
secondypeis genericpresentationwhich appliesto all generic
pages.

2.5 Personalization Model

The personalizatiormodel allows the definition of contentor
presentationbasedon userspecific profile. Two methodsof
personalizationare described. The first method is called
declarativepersonalizationwhich definesthe personézation
basedon userspecific data predefinedin two entities called
User and Group. The second method is called procedural
personalizationwhich allows specificationof businessrules.
The businessules statewhat eventis to be monitored,the pre-
condition to checkwhenthe eventoccursandfinally the action
to be taken if the preondition is satisfied.

3. OUR PROPOSED MODIFICATIONS

We built the prototype implementationof an IDE tool to
supportthe WebML designprocesausingthe Microsoft Active
Server Pages(ASP) approach.In addition, we proposedthe
following modifications to possibly improve the original
WebML approactat least in the following two aspects

3.1 Structural Analysis

The structuralmodeldefinedin WebML appeardo be the most
critical andimportantstagein modelinga web application.This

is dueto the fact that the structuralmodelreflectsall the data
contentof the webapplication.The hypertextmodel(consisting
of compositionand navigationmodels)could be easily created
from the structuralmodel.In WebML, thereis no specification
of aprocedureon howto derivethe structuralmodel.lt is up to

the designer'scompetenceo designthe structural model as
complete and accurateas possible. This can pose a major
problemif the designeiis doesnot havea goodknowledgeand
experience. Therefore, we proposed the following 3-step
structuralanalysisapproactto assistthe designetin building a
more complete structural modsed follows

1) Identify all the users that will be using a certain
part of the web application.

2) Identify all the elements of information that the
users are interested in.

3) Identify relationships for each element. These

relationships  correspond to that of the
relationships between entities.

3.2 Reuse

Reusds animportantissuein hypermediadevelopmentThisis
becauseeusecanincreaseproductivity, softwarereliability and
maintainability. Accordingly, we suggestedo provide a reuse
repositorythat storetemplatesand modelsthat could be reused
in WebML. It shouldbe notedthat only somegenericmodds
for certain application domains are chosento supportreuse
sincethere are some models that are too spetifleereused

4. ONGOING WORK

Thefollowing aretheinterestingdirectionswe areinvestigating
at the moment:

e Extendingour currentIDE tool with moreeasyto-use
features, and apply it to model different applications

* Investigatingto build more high-level designon top
of the existing WebML approachto support more
complicated or largscaleWeb applications
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