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Abstract. In this paper we present the WebREd-Tool, a set of Eclipse
plugins that have been developed to assist the designer in the early phases
of a Web application development process. With the WebREd-Tool, the
designer can specify the Web application requirements by using the i*
goal-oriented framework. The WebREd-Tool assists the designer to com-
pare different configurations of functional requirements, while balancing
and optimizing non-functional requirements. The underlying algorithm
to support this is based on the Pareto efficiency, but to help the designer
to better assess and compare each configuration, the WebREd-Tool is
also able to visualize each configurations using a radar-chart.

Keywords: Web Engineering, Requirements Engineering, Softgoal Op-
timization.

1 Introduction

Although there are many methods for the development of Web applications, only
a select few offer methodological support for the requirements engineering phase,
and only one, namely NDT, also provides dedicated tool support, as reviewed
in [1]. Nevertheless, the complexity and dynamic nature of Web applications
demand the development of methods and tools to support the Web designer in
performing the requirements analysis phase. Furthermore, solutions that take
into account both functional (FR) and non-functional (NFR) requirements from
the beginning of the development process are needed, in order to assure that the
final product corresponds qualitatively to the users expectations.

In this work, we describe our efforts to build a set of Eclipse plugins called
WebREd-Tool1 to meet these needs. The WebREd-Tool enables the analysis and

1 http://code.google.com/p/webred/
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specification of the Web application requirements by using the i* framework and
helps designers to improve the quality of the Web application perceived by users
by assisting them in prioritizing and making tradeoffs between NFRs, based on
the Pareto efficiency algorithm. To better assess and compare different config-
uration, the WebREd-Tool allows to visualize them by means of radar charts.
Although this work was perceived in the context of the A-OOH method [2], it is
in fact a stand-alone, independent approach that can thus be used in any Web
engineering method.

2 Web Requirements Modeling with i* and Pareto
Efficiency

The i* modeling framework is a goal-oriented requirements engineering (GORE)
technique that incorporates social analysis by modeling the relationships be-
tween different actors. The basis of i* is that the actors depend on each other
to reach their goals successfully, to perform their tasks and to obtain the nec-
essary resources to do so. In order to model NFRs, i* provides softgoals which
allow designer to systematically explore various design alternatives for the soft-
ware system. In our previous work, the basic i* model was adapted for the Web
Engineering domain by combining it with the Web requirements classification
proposed in [3]. A metamodel has defined for including requirements typically
encountered in Web applications, such as service, navigational, content, person-
alization and layout requirements (see [2] for details).

Given an extensive i* requirement model, the designer faces the choice which
FR to implement, given time and cost constraints, so that maximum perceived
user satisfaction is achieved. In other words, the aim is to balance and optimize
NFRs to help the designer achieve a good configuration of implemented FRs:
a trade-off that takes into account the priorities among NFRs and, given this
priority, ensures there is no better solution. To do this, we extended our proposal
with the Pareto efficiency algorithm [4], which is particularly useful when there
are multiple competing and conflicting objectives that need to be balanced. Ap-
plied to the problem of optimizing NFRs, a configuration of FRs that is in the
Pareto front is a solution where it is not possible to improve the satisfaction of
any NFR without reducing another NFR. The set of Pareto front configurations
can subsequently be used to make a well-informed decision about which require-
ments configuration is an optimal balance between NFRs. For a more detailed
explanation of the Pareto algorithm we refer the reader to our previous work [5].

3 WebREd-Tool

The WebREd-Tool is developed by combining a set of technologies such as EMF
(Eclipse Modeling Framework) and GMF (Graphical Modeling Framework) both
part of the Eclipse Modeling Project (EMP)2 and J2EE in the context of the
Model-Driven Development (MDD).
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Fig. 1. WebREd-Tool implemented in Eclipse

Fig. 2. ParetoVisualizationTool

The tool development consists of three main parts. The first one consists on the
implementation of the adapted i* modeling framework for the Web domain. This
adaptation was made by defining a EMF metamodel and creating a specific class
for each type of component of the i* framework. In the second part, the meta-
model was used within the GMF to create a graphical editor (see Figure 1). With
the graphical editor, the designer can specify the Web application requirements in

2 http://www.eclipse.org/modeling

http://www.eclipse.org/modeling
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a graphical environment using the i* components such as goals, tasks, softgoals,
decomposition,means-end and contribution links and theWeb requirements types
including service, navigational, content, personalization and layout. The tool-box
is shown on the right side of Figure 1, including the aforementioned modeling ele-
ments. The third part is the implementation of the Pareto algorithm and, based on
it, the visualization of requirement configurations. The implementation was car-
ried out by using the J2EE and the EMF core classes to create the so-called Pareto
Visualization Tool (see Figure 2) which works as follows: first, the softgoals that
the designer wants to optimize are extracted from the i* requirementsmodel, then
the algorithm is executed and a list of Pareto front configurations (see top of the
Figure 2) are presented to the designer. From the list, the designer can select the
configuration that better satisfies the softgoal(s) to optimize. To do this, the tool
offers a graphical representation of each configuration by using a radar chart (see
the bottom of the Figure 2) in order to help the designer with the selection of the
optimal configuration.

4 Conclusions

A tool called WebREd-Tool has presented in this demo paper. This tool supports
designers in both specifying Web requirements with i* and optimizing the soft-
goals by means of the Pareto algorithm (including a visual representation based
on radar charts). The WebREd-Tool is stand-alone, and can thus be deployed
for the requirements engineering phase of any existing Web engineering method.

Acknowledgments. This work has been partially supported by: Universidad
Autónoma de Sinaloa (Mexico) and MANTRA (GVC) from the University of
Alicante. Sven Casteleyn is supported by an EC Marie Curie Intra-European
Fellowship (IEF) for Career Development, FP7-PEOPLE-2009-IEF, N 254383.

References

1. Aguilar, J.A., Garrigós, I., Mazón, J.N., Trujillo, J.: Web Engineering approaches
for requirement analysis- A Systematic Literature Review. In: Web Information Sys-
tems and Technologies (WEBIST), vol. 2, pp. 187–190. SciTePress Digital Library,
Valencia (2010)

2. Aguilar, J.A., Garrigós, I., Mazón, J.N., Trujillo, J.: An MDA Approach for Goal-
oriented Requirement Analysis in Web Engineering. Journal of Universal Computer
Science (JUCS) 16(17), 2475–2494 (2010)

3. Escalona, M.J., Koch, N.: Requirements Engineering for Web Applications - A Com-
parative Study. Journal of Web Engineering 2(3), 193–212 (2004)

4. Szidarovszky, F., Gershon, M.E., Duckstein, L.: Techniques for Multiobjective De-
cision Making in Systems Management. Elsevier (1986)

5. Aguilar, J.A., Garrigós, I., Mazón, J.N.: A Goal-Oriented Approach for Optimizing
Non-functional Requirements in Web Applications. In: ER Workshops, Web Infor-
mation Systems Modeling (WISM), pp. 14–23 (2011)


	WebREd: A Model-Driven Tool for WebRequirements Specification and Optimization
	Introduction
	Web Requirements Modeling with i* and Pareto Efficiency
	WebREd-Tool
	Conclusions
	References




