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are then transformed into platform-independent analysis and design models (PIMs).
Implementation platform-specific models (PSMs) are then created and the application
code is generated for the targeted implementation platform using model compilers [5].

The main aim of the MDA and MDD approaches is to make it easy to implement
the application in different technologies by developing automated techniques for
model transformation and compilation to generate the application for various imple-
mentation platforms using these same high-level models [5]. Research emphasis has
focused on developing various model transformation and compilation techniques,
rather than how to create conceptual level models that can be used to verify whether
application domain requirements have been properly understood, or what changes
need to be done to the implemented application due to co-evolution.

The relationship among different levels of abstraction in the generic modelling ap-
proach and the MDA approach is shown in Table 1.

Table 1. Relationship among Domains and Abstraction Levels in different development approaches

Many researchers have proposed other ways to model web applications or some
aspects of web applications [6-11]. A comparison of these methods can be found in
[12] which has grouped these Web application modelling methods into four catego-
ries, detailed below:

• Data driven, based on entity relationship models such as Relationship Manage-
ment Methodology –RMM, Hera, Web Modelling Language (WebML) [9].

• Hypertext-based, such as Hypertext Design Models (HDM), HDM-lite, Web
site design method (WSDM)

• Object-oriented methods such as Object Oriented Hypermedia design methods
(OOHDM), UML based Web Engineering (UWE) [10], Objected Oriented web
solutions (OOWS), Object oriented Hypermedia (OO-H)

• Software-oriented methods such as Web Application Extension (WAE)

All these approaches aim to accurately capture requirements from the application
domain and design modules or sub-systems at the logical level of the implementation
domain using generic computer and web concepts. Once an implementation platform
and technology is decided upon, further details are added to theses models so that the
required artifacts can be created.

These approaches have provided valuable insights into how a web application can
be modelled using implementation domain concepts such that it is easy to implement
the model.









Aspect Based Conceptual Modelling of Web Applications 129

product. Another example of specifying secondary navigation link is to have a glos-
sary and a rule which states that if the user on any page clicks on a word described in
the glossary, this description should appear in a pop-up window. During the imple-
mentation phase developers need to create a mechanism to insert the appropriate
hyperlinks when rendering a page during runtime. In such an implementation, admin-
istrators of the system can keep adding new terms to the glossary without worrying
about how to create the necessary secondary navigation links.

Fig. 1. Basic Conceptual model of an Information Centric Web Application

Thus we can model an information-centric web application at a conceptual level by
specifying the various data sources, how information from these sources is combined
to compose different pages and a set of rules to derive the secondary navigation links.
This is known as a hypertext model. Table 2 shows essential and optional aspects
required to model an Information-Centric Web application.

Table 2. Aspects of Hypertext Model

Aspect Modelling Method
Data or Information
sources

Object diagrams, database schema or Smart Busi-
ness Object Modelling Language (SBOML)[11].

Page Composition model Set of rules specifying information sources and the
object instances to be shown on each page or page
composition diagrams as used in WebML[9]

Secondary Navigation
Model

Set of rules specifying how secondary navigation
links should be created or using WebML[9] nota-
tions.

Optional Access Control
Model

Set of rules specifying web pages that each user
can access. If there are many users it is better to
assign users to groups or roles and specify what
web pages each group or role can access.
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We can make use of the above-described hypertext model and process model to de-
rive page composition, secondary navigation and access control aspects of the con-
ceptual model as shown in Figure 4.

For a specific URL a user can get a web page that is personalised in terms of its
presentation and information content. For the same URL a different user will get
different information. This can be specified as a set of rules. Some rules for Personal-
isation can be derived from access control specification. For example, based on in-
formation pages and actions the user has access to, we can create a personalised
primary navigation menu for each user when they login.

Fig. 4. Aspects to be modelled to create a conceptual model for a Web Application

5 Mapping Aspects to MVC Architecture

The Model View Controller architecture pattern was first described in 1979 by Try-
gve Reenskaug [14]. The essential purpose of MVC is to bridge the gap between the
human user's mental model and the digital model that exists in the computer.

We extended the Model to include the access control model, process model and the
hypertext model. The Controller module implements the access control rules specified
in the access control model. The rules in the access control model are also used to
generate a personalised primary navigation menu for logged in users. The generation
of views was done using a set of templates. Figure 5 shows the extended MVC archi-
tecture that we used to map the aspects in the conceptual model of the web applica-
tion. The numbers in this figure show the sequence in which a user request is
processed.

We have successfully implemented this architecture and a set of tools to create
some of the models using the CBEADS framework [2, 3, 11, 15, 16].
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Fig. 5. Extended MVC architecture used map aspects in the Conceptual Model

6 Conclusions

We have presented an approach to create a conceptual model of a Web application
using a set of aspects that are well understood by people at the application domain
who will be using the application. The aspects that we identified are Overall Presenta-
tion, Primary Navigation, Hypertext Models, Process Models and Personalisation
Models.

We have used this aspect-based conceptual modelling approach to develop some
large, complex web applications [17].We have found that this set of conceptually non-
overlapping aspects greatly simplify the modelling task. We also observed that end
users found it easy to relate to these aspects.

We also showed that these models can be mapped to an extended MVC architec-
ture pattern to create the logical architecture of the system. As each aspect is mapped
to a specific logical architectural unit, any changes to the models can easily be incor-
porated into the implemented system thus supporting co-evolution.

Thus the development of an aspect-based conceptual model of a web application
that users can easily relate to and provide feedback on can greatly assist the develop-
ment of web applications. At present we are investigating ways of automatically gen-
erating the required artifacts to implement a web application from an aspect-based
conceptual model.
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