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ABSTRACT

In this paper we propose an approach to
integrate V-Model into the web site development
process. This approach is given as an extensictheof
Web Site Design Method (WSDM) [1]. In our approach
the V-Model are integrated within the methodology
throughout the phases of the web development poces
defined in WSDM methodology. WSDM lack for testing,
therefore, we tried to make integration V-modebint
WSDM aiming to enhance testing phase in the web
development methodology WSDM.

Keywords: web Design , Web Methodology , WSDM |,
V- model .

1. INTODUCTION AND MOTIVATION

Web applications have increased siggifity
over the years. Enterprises, banks, educational and
training institutions, entertainment businesses and
governments use large-scale Web-based systems to
improve, enhance, and extend their operations and
tasks.
Designing web applications not an easy task, mads
just using HTML or web development software such as
Front Page or Dreamweaver and few images, menus
and hyperlinks documents, etc. defiantly it is nogb
applications development process seems very complex
and it meets a lot of challenging requirementsiekds
more of planning, web architecture, system design,
testing, quality assurance, performance, evaluation
continual update and maintenance of the systentiseas
requirements. Moreover, desktop applications are
satisfies specific layers of wuser, but the web
applications are designed for different types @rsisso
it's very important to know that the person whatsis
the site isn't the same person who wapddentially use
the product or service. This we'll add another sifle
complexity. Therefore, Web applications developers’
needs solid web engineering methodology help in web
development [2] process defined in WSDM
methodology Web Engineering helps to create an
infrastructure that will allow evolution and maintace
of a Web system and that will also support cre@tivi
A number of researchers have already recognized the
lack of design methods for web sites, or more in
general for web-based information systems, and have
proposed methods: The older methoddDiM[3],
OOHDM[4], RMMI5]) were originally designed for
hypertext or hypermedia applications and do not dea
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with web-specific issues. Some methods are very
implementation orientedSome have their origin in
database design methods and are heavily data driven
These data-driven methods may be able to solve some
maintenance problems but they do not meet the
usability problems. [6]

Contrary to existing methodologies [2-4, 6], whiah
start and focus on data available in the orgarmimatir

on the structure or data of the organization, WSBM

an audience-driven methodology. It is a powerful
methodology; it starts from the requirements of the
audience, documents, and models them and let them
drive the structure of the web site. However, WSDM
[7, 8] did not consider testing phase while devielgp
the web site. The method could be improved if the
testing phase were integrated through out theclfde

of the web development.

In this paper, we extended WSDM to integrate V-
model as a model that concern with test phase mithi
the WSDM. The idea behind was to have testing phase
in WESM.

By integrating V-model into WSDM, it increases the
maintainability and the effectiveness of the websit
This will lead to successful web applications imeal

and e-business in particular.

V-model led to better validation and verificationda
produce a good way to satisfy user's requirements
according to that WSDM is user centric approach.

The structure of V-model grantee that testing pssce
will do exactly as real, staring from unit testitigen
integration, system testing and finally acceptance
testing. This makes the web development more flexib
and more familiar for both user and developer.

Another point V-model is flexible model which can
transform from one phase to another suitable phase
without any restrictions. V-model will save the &mnof
web development, in traditional process most of
development time is loosed in testing and validatio
this will produce also increasing in cost.

The overview of this paper will be as follows: In
section 2, we will address the WSDM approach an lif
cycle. In section 3, illustrate how V-model intatgrd.

In section 4 conclusions, the test levels from Yhe
model which associate a certain process phase avith
testing phase is still relevant and will be usedtiis
project. When the test levels from the V-modelased

in parallel with development, and more importantly,
when the different levels are tested simultaneously



multiple iterations, the V-model testing method can
become an effective and manageable testing process.

2. WEB SITE DESIGN METHOD
(WSDM)

One of the most modern approaches for web
application development .was developed in 1998 by D
Troyer and Leune .t allows web sites and web
applications to be developed in a systematic way[9]
WSDM uses the requirements of the intended users to
drive the process of web site design. It differs
significantly from other web site design methods.
While other approaches take the organization’s data
database as a starting point, so called data-driven
approach, WSDM takes the requirements of the users
of the web site as a starting point and uses this a
basis for structuring the data and the web sités Was
called the user-centered approach. WSDM takes the
requirements of the users of the web site as éirgiar
point and uses this as basis for the structuringaté

and the web site afterwards. WSDM gives
consideration to the fact that web sites usuallyeha
different types of visitors that may have differaeeds.

[1] .WSDM conceptual design, which is free of any
implementation details, is separated from the &ctua
implementation design, like the presentation: the
grouping in pages, use of menus, static and dynamic
links etc.

From the fact that each intended audience(s) hais hi
own requirements, and each web site has different
‘kinds’ of users, WSDM uses the concept of Audience
Class. The following example “conference papers
selection process” will explain WSDM which appears
in (figure 1).

2.1 Mission statement phase

This phase determines, the purpose, subject and
intended users are specified, and declares thesttarg

audience. By this, WSDM ensures that the designer
clearly establishes the borders of the design. The
Mission Statement must answer the following

guestions:

1. What is the purpose of the web site?

2. What is the subject?
3. Who are the target audiences?

2.2 Audience modeling phase

It gives us already a general indication of theiences
involved in the site. The users identified in thession
statement are taken as a starting point and diedsifto
different audience classes based on their infoonati
and functional requirements. The audience clasees a
built as hierarchy.

It consists out of two sub-phases, Audience
Classification and Audience Class Characterization.

2.2.1 Audience Classification

Step 1 we are going to consider the activities haf t
organization related to the purpose of the web site
Step 2 for each activity we have to:

1. Identify the people who are involved in the agfivit

2. Restrict them to the target audience. So only
consider those people which belong to the target
audience formulated in the mission statement.

3. Divide them into audience classes based on differen
information or functional requirements.

4. Decompose the activity if possible.

. Repeat Step 2 until no new audience classes are
found.

6. If decomposition of activities doesn’t result irgoy
new audience classes it should be stopped, bedause
is not useful anymore.

Mission statement
Specification
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Figure 1: WSDM Approach overview

For each audience we must determine the Functional
Requirements and information Requirements. In
WSDM, the Audience Classes form a hierarchy. All
identified classes are sub-classes of the top Awsdie
Class Visitor .The requirements of the Audiences€la
Visitor are those that are common to all Audience
Classes.

Page
Design

(

2.2.2 Audience Class Characterization

Members of one audience class may diverge in hew th
information should be presented to them. In thép sif

the Audience Modeling phase a set of charactesigiic
Audience Class is specified. Some examples of these
user characteristics are: level of experience witb
sites in general, frequency of use, language issues
education abilities, age, income, and lifestyle.

If we can distinguish, within one Audience Class,
groups of members with different characteristicg w
can introduce audience class variants.

2.3 Conceptual Design phase
The Conceptual Design we describe the (conceptual)
structure of the web site and model how the members



from different audience classes will be able toigete
through the site.

The goal of the Conceptual Design phase is to tien
requirements we identified in the Audience Modeling
phase into high level, formal description which dam
used later on to generate effective web sites stinsf
two sub phases task modeling and navigational desig

2.3.1 Task modeling
The user requirements, which were informally spedif
in the previous phase, are elaborated. For each
requirement, a task model is specified using hodtiaal
task.
WSDM uses theConcurrent Task Tredéechnique [9]
for its task modeling because it allows not only to
hierarchically decompose a task in subtasks buat t@ls
specify temporal relationships between different
subtasks.

1. Define a task for this requirement.

2. Elaborate the task into more detail (if necessary).

3. Decompose the task into elementary tasks (using
Concurrent Task Tree).

4. For each elementary task make an Object Chunk
that models the information and/or functionality
required by this task.

2.3.2 Navigational design

The conceptual structure of the website is built. A
navigational model consists of nodes, grouping
information and/or functionality (elementary taskisat
logically belong together. Links between those sode
specify navigation paths (Tracks).

For each individual Audience Class; Such a Navigeati
Track reflects the information, functional and
navigational requirements we described in previous
steps. Tracks are composed of components that
represent units of information or functionality,dalinks
that connect those components. In addition, lird loe
conditional depending on the logical true of a ¢tod.

A Navigation Model is described in terms of tracks,
components and links. Components represent units of
information or functionality. Components are cortedc

by means of links. Links are used to model thecstine

of the web site as well as to indicate the need for
navigation. We can putonditions on links to indicate
that the availability of the link is dependent be truth-
value of the condition.

2.4 Implementation Design phase

The goal of this phase is providing the conceptual
design, with necessary implementation aspects.tfig],
implementation design consists of three sub phases.

2.4.1 Site Structure Design

This phase help in deciding how the nodes defimed i
the navigation model; it is grouped into pages.eNbiat

in this phase we define abstract pages; each abstra
page possibly gives rise to multiple concrete page
instances in the actual implementation.

2.4.2 Presentation Design
This sub phase gives the ’look and feel’ of the \gigb
and the layout of the individual pages.

WSDM provides three different sets of modeling
concepts to describe the layout of a page. Each set
provides a different level of abstraction.
« Primitive presentation concept¥here are two kinds
of such primitives, positioning elements and
multimedia elements (Audio, Email, Image, Integer,
String and Video).

« High-level presentation conceptsexpress more
high-level presentation concepts like lists, meaing
sections, logos, banners, breadcrumbs, etc. These
concepts are defined on top of the primitive
presentation concepts.

« Template conceptsare defined on top of the
primitive presentation concepts and meant to define
templates that will be used for different types of
pages.

2.4.3 Style and Template Design

During this sub phase, the designer specifies tatepl
that will be used for different types of pages. Ppéates
will be used for different types of pages to defthe
general layout of a page and website style (faukrs,
graphics, etc). A template is defined as the coathmn

of the following elements: footer, header, rightida
left-sidebar, content-pane and editable region.

WSDM supports the most commonly found types of
templates, and it currently uses style sheets.

2.4.4 Page Design

In the Page Design sub phase the designer describes
where the information on a page should be positione
and how it should be laid out. It is also decided/fand
where the links (defined in the navigational dekign
should be presented. The template defined for dye p

is taken as a starting point.

2.5 Implementation Phase

All the information collected so far is taken apuhand

a website in the chosen

Implementation  environment is  automatically
generated. It is consists of realizing the physiwab
site. First we have to choose an implementation
environment (HTML, XML,...) and then we can convert
the result of the Implementation Design to the ehos
environment. This can be automated depending on the
complexity of the model and the availability of bka
tools.

3. INTEGRATING V-Model

WSDM- APPROACH

The V-model was originally developed from the
waterfall software process model.

The four main process phase'sequirements
specification design and implementation have a
correspondingerification and validation testingphase.

INTO -



WSDM is a new methodology for web development

Each phase before coding is also available in WSDM,

rather than it is user-centered approach. It seems Likewise each phase in the left side of V-model is

incomplete and lacks for "Testing Phase" after
implementation phase. Testing is important phase in
order to validate and verify user's requirementsabse
WDSM is user-centered approach.

Doing type of integration between V-model and
WSDM, will make WDSM more flexible and satisfy
more for user requirements.

The development process of web will do using WSDM.
But testing process will do using V-model.

We observe that WSDM go with the same phases of V-
model begin with requirements analysis and finished
with implementation or coding. After coding phase w
can use V-model to adding testing phase.

Specifications System Testing
Architectural Design Integration Testing
Detail Design Unit Testing

Figure 2: V-model Phases
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Figure 3: Integration between V-model Phases aSdW

compatible with WSDM'’s phases, and the integration
will begin from the right side of V-model as shown
above. The integration process will discuss in the
following 4 points.

1. Unit Tegting: The unit testing is performed on the
units while the programmer is coding them. We can
consider unit as methods, classes that it is ths bf
building system, testing them by tracing the code a
discover faults then correct it. Testing also cadlide
the reused methods and classes with its methodeor
Scripting codes that we use to enhance the catyabfli
the system.

2. Integration Testing: In integration testing the separate
reused methods, classes with its methods and isgript
codes will be tested together to expose faults hia t
interfaces and in the interaction between integrate
components. Tracing here does in logic way, tracing
which, methods call others and which classes itheri
other classes. Integration testing also includes th
integration of pages and tracing the links betwee
pages and check that navigation go correctly.

3. System Tedting: System testing will compare the
system specifications against the actual systenesdh
means that we need to compare the system resuhs wi
the mission statement goals we put it first. Missio
Statement has one goal, testing process must bargea
that the website satisfy the audience requiremants
reach to the goal that we put in mission staterpbase.
System Testing has feedbacks from audience by tiseng
website in order to inhance performance and expose
faults.

4. User Acceptance Tegting :This is the final phase of
testing, we carry the website to the real user's
environment by upload it and hosting then testsing
real data .the goal is to decide whether a systdisfies

its acceptance criteria or not.

4. CONCLUSION

In this paper we presented an approach for intiegyat
testing evaluation -V model - for web engineeriag,a
contribution to WSDM methodology. This approach
helps to do testing an evaluation for website dysireb
development process life cycle. This approach shaws
flexible, reusable, and easy way of building ansting
web site that takes into consideration all the sexfdthe
customer as well as all of the enterprise rules and
policies.
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