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ABSTRACT
The Rich Internet Applications engineering is marked as complex and difficult, since they lack of
architectural formalism. If we can identify the separation of the modules clearly and generalize the
architectural structure in Rich Internet Applications, it might increase the realization of the system,
hence reduce the complexities and speed up the development too. We propose an architectural structure
based on Model-View-Controller pattern, which describes the separation of the logic; and the
distribution of the modules and related components; between the client and the server, which we expect
to specify as a standard and balanced layout, we name it the “Balanced-client”, referred to the concepts
of Thin-client and Thick-client. We expect to incorporate this concept to design a general architectural
model for Rich Internet Applications, to provide a good realization, which can addresses the
complexities in Rich Internet Applications engineering.
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1.

INTRODUCTION

With the increased popularity of the script-based
approach – against the plugin-based approach –
and the asynchronous communication techniques
like Asynchronous Javascript And Xml (AJAX)
[1] [2], the use of JavaScript (JS) and related
technologies have been increased [3] in Rich
Internet Applications (RIAs) development.
Traditionally in classical web applications, the
business logic and other algorithms were
developed using server-side languages and the
executions of these components or modules were
done in the server-side, where only the results
were sent to the client. This architectural concept
is called the thin-client, since the client-side
development was limited [4] [5].
In some web applications development, the
business logic along with other algorithms are
taken more or completely to the client-side and
developed with JS-based or plugin-based
technologies like Adobe Flash/MS Silverlight [6].
This approach is called thick-client, where most
or all the components are loaded to the client-side
and the execution is done in client’s browser [5].
With the asynchronous communication mode in
RIAs, the concepts of thin-client and thick-client

lose their boundaries, as in the same app both
client and server side development contain high
amount of algorithms and processing. The RIAs
have a scattered logic [7] and lack of standards;
and the complexity of RIAs is high where the
design and the development is difficult [8].
2.

METHODOLOGY

We have conducted a literature survey to gain the
domain knowledge in the fields of RIAs, Web
Architectures and Architectural patterns. We
identified the relationships of these fields within
the domain and noted the difficulty factors and
complexities engaged.
A cross-sectional survey was conducted to
identify the correlation between the difficulty
level and the number of rich features per page.
Targeted population was the individuals engaged
in RIA engineering. For data gathering a
structured questionnaire with closed end
questions was used. Gathered data were analyzed
and the results were derived using statistical
methods.
Parallel to the surveys, we conducted a series of
experiments to gather the empirical evidence in
the domain. These series of experiments used a
prototype based incremental development, where
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the knowledge of the early iterations were
applied and tested in the later iterations. For the
rich features development AJAX is used; for the
client-side development JS and jQuery was used;
and for the server-side development PHP was
used. Database development was done using
MySQL server, and for hosting the RIAs Apache
web server was used. All the development and
testing were done in MS Windows platform.
3.

DISCUSSION

In the literature survey we noted [9] that the
complexities and difficulties in RIA engineering
are caused by the lack of architectural formalism
in RIAs, which reduces the realization [10].
When analyzing the data, gathered in crosssectional survey, we noted that the difficulty level
of implementing rich features increases with the
number of rich features per page [11].
As we continue with our experiments, we noted
that the complex nature of the RIAs – caused by
the lack of architectural formalism – is mainly
due to its scattered logic. And we realized that the
identification of architectural properties and clear
boundaries between the modules is essential in
RIA engineering [12].
Since the Model-View-Controller (MVC) pattern
provides a good architectural structure for web
applications [13], we decided to use the MVC
pattern as the basic structure of defining a new
layout for the separation of logic in RIAs.
By analyzing the available MVC based
libraries/frameworks such as Zend [14],
CodeIgniter [15], AngulaJS [16], etc… we noted
that the MVC modularization is limited to either
server-side (Zend, CodeIgniter) or client-side
(AngulaJS). The client-server nature of the web
application has restricted the implementation of
MVC pattern, in the same way it’s being used in
desktop applications. We identified this as the
reason, which makes the web applications to
have a scattered logic and lack of separation of
MVC modules [7].
Our intention was to define a standard layout for
separating the modules between client and server
based on the MVC pattern, and we name the
approach as “Balanced-client”. Based on this
Balanced-client layout, the engineers can have a
better realization of the application structure and
make decisions on moving the logic more to the
client-side and make the system a thick-client or
move logic more to the server-side and make the

system a thin-client as needed, according to the
requirements.

Client
View

Controller

Server
Model

Figure 1: Use of MVC in Balanced-client

As illustrated in figure 1, we arrange the MVC
modules in a way, the Model is executed in
server-side where the Views and the Controllers
are loaded to the client-side and executed in the
browser.
We decided to take the Controller completely to
the client-side, based on following criteria. The
Views are always loaded to the client-side and the
user interacts with the View(s), hence the user
events are triggered in the client-side. Our aim
was to implement all the event handlers in the
Controller and place it in the client-side. Since
the execution of the Controller is done in the
client’s browser, the Controller should be
developed using JS or/and JS based libraries.
When the event handler(s) need(s) to
communicate with the server, it might be done via
the
AJAX
engine,
as
asynchronous
communication; unless it is a redirection.
Other than the event handling, components for
some basic form validation algorithms also can
be implemented in the client-side. We consider
such scenarios as implementing the client-side
components of the Model – as shown in figure 2.
These client-side Model components may
perform the mandatory/empty field validations
and other non-sensitive validations. Additionally,
these client-side Models may contain algorithms
for simple data processing, such as calculating
the age using the birthday provided, etc.... For our
proposed
Balanced-client
concept,
we
recommend to perform all the non-sensitive
validations using client-side Model components.
The inputs can be validated further in the serverside also, as needed by the security constraints.
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Figure 2: With client-side model

When some heavy DOM manipulations are
needed as responds to the client events,
algorithms for these DOM manipulations can be
implemented as client-side Models, using JS/JSbased libraries. Such implementation might make
the application a thick-client, with considerable
amount of algorithms in client-side Models.
The Views contain just the presentation and can
be developed using HTML, CSS and related web
User Interface (UI) technologies. To have a good
separation and lower coupling between the Views
and the Controllers, we suggest that the
specifications of the event handlers should be
done in the Controller – as shown in figure 3 –
using JS, instead using event handling attributes
in HTML elements.

4.

CONCLUSION AND FUTURE WORK

We propose a concept named “Balanced-client”,
which provides an MVC pattern based layout, to
be used as a standard model for RIA engineering.
It describes the separation of the modules by the
means of MVC pattern, based on the simple
client-server model. With the realization provided
by the Balanced-client model, we expect to have
a better support in decision making of – how the
logic should be arranged in the terms of thinclient and thick-client, without letting the logic to
be scattered in a lack of manageable manner.
In our ongoing research, we plan to design and
propose a general architectural model, which
contains this Balanced-client concept. With this
proposed architectural model, we expect to
provide
sufficient
realization
for
RIA
engineering,
which
can
minimize
the
complexities and difficulties, hence speed up the
development.
5.
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