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Abstract. QuEF (Quality Evaluation Framework) is an environment for the as-sessment of 
Model-Driven Web Engineering (MDWE) methodologies. This ap-proach is oriented 
towards the evaluation, through objectives measures, of the quality of MDWE 
methodologies in a specific environment. Given the high number of methodologies 
available and proposed over recent years, it has be-come necessary to define objective 
evaluation tools to enable organizations to improve their methodological environment and 
help designers of web method-ologies to design new effective and efficient tools, 
processes and techniques. Since methodologies are constantly evolving, the need may 
arise not only to evaluate the quality but also to find out how it can be improved and 
how the quality improvement process could be optimized in order to reduce costs.  
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1   Introduction, Problem and Motivation  

In recent years, the growing interest in the internet has led to the generation of a high 
number of Model-Driven Web Engineering (MDWE) approaches which offer a frame 
of reference for the Web environment [4]. On the other hand, there are a high number 
of approaches without standard consensus, [9], 7], [3] a lack in the use of standards, 
and scarcity of both practical experience and tool support. In the face of this situation, 
an important need to assess the quality of existing methodologies arises. In this paper, 
QuEF (Quality Evaluation Framework), an environment for the quality evaluation of 
Model-Driven Web methodologies, is proposed.  

This doctoral consortium paper is organized into the following sections. In Section 2, 
the aims and objectives of the proposed research is presented. Section 3 presents the 
research methodology, the work carried out to date, and the tentative plans for future 
work. In Section 4, the main contributions of the research to Web Engineering are 
explained. 

2   Aims and Objectives of the Proposed Research 

The main goal of this research is to lay the basis of an environment for the assessment of 
MDWE methodologies that facilitates a quality assessment and continuous 
improvement 



of different methodological proposals under some objective criteria in order to improve 
these  methodologies although the framework could be extended to other specific area or 
domain. Hence, there is a need for the suitable design of MDWE methodologies and 
effective tools. To this end, our work concentrates on evaluating and comparing existing 
proposals although the framework could be extended in the future to other areas. On the 
other hand, the software development process has a direct influence on the quality and 
cost of software development and, therefore, the use of an MDWE methodology and its 
influence on the final product quality must be considered.  

In this work, an approach, or Methodology, is a Model-Driven proposal for the de-
velopment of web applications. It may provide a set of guidelines, techniques, proc-
esses and/or tools for the structuring of specifications, which are expressed as models. 
Only web modelling approaches which are based on MDA in the framework are con-
sidered. In addition, a framework in this work is a basic conceptual structure composed 
of a set of elements used to evaluate, in this case, MDWE methodologies although it 
could be extended to other areas or domains. QuEF is a quality evaluation framework 
with a set of elements based on existing literature as shown in Figure 1, where four 
components for the evaluation of the quality of MDWE methodologies can be seen: 

Quality Model component: this includes the basis for the specification of quality
requirements with the purpose of evaluating quality. It specifies each element
and its purposes.
Thesaurus & Glossary component: this includes all the necessary terms to im-
prove the standardization of the access channel and communication between
users of different MDWE methodologies.
Approach Characteristic Template component: this includes the description
templates of the input methodology characteristics to be evaluated. It depends on
the Quality Model description.
Quality Evaluation Process component: this includes the definition and specifi-
cation for carrying out the quality evaluation process.

3   Research Methodology, Work Carried Out to Date, and 
Tentative Plans for Future Work  

An action research methodology is going to be followed. Therefore, the first step then 
is to examine the idea carefully in the light of the means available, this work is di-
vided into several phases in order to develop a first version of the thesis project: 
Analysis of the State of the Art, Identification, Definition of Concepts, Framework 
Design and Framework Web 2.0 Tool Support implementation. In next step, more 
fact-finding about the situation is required. If this first period of planning is success-
ful, two items emerge: namely, “an overall plan” of how to reach the objective and 
secondly, a decision in regard to the first step of action. Usually this planning has also 
somewhat modified the original idea. The next step is ‘composed of a circle of plan-
ning, executing, and reconnaissance or fact finding for the purpose of evaluating the 
results of the second step, and preparing the rational basis for planning the third step, 
and for perhaps modifying again the overall plan’. This research methodology is ori-
ented to problem-solving in social and organizational settings, in our case are the 
MDWE research community.  



3.1   The Quality Model Component 

The Quality Model in QuEF is a set of characteristics, subcharacteristics and metrics, 
quality factors, quality attributes and the relationships between them, which provides 
the basis for specifying quality requirements and evaluating quality in a specific 
domain (in this case, MDWE). In Figure 2, the Quality Model metamodel is shown 
together with the relations between the different elements in the Quality model, 
whose elements have already been described and explained in previously published 
papers [1], 2]. 

Quality Factor Quality Attribute

Characteristic Subcharacteristic Metric1..*

1..*1..*

1..*

1..*

1..*

Fig. 1. Quality Model metamodel 

In order to define a Quality Model, the metamodel contains association links be-
tween the subcharacteristics and the quality attributes. These association links repre-
sent the dependencies between subcharacteristics and quality attributes. They show 
quality attributes which are affected by subcharacteristics or the areas of the method-
ology that will be significantly affected if the approach is changed. Association links 
may be based on proven and real-world experience. The impact of each subcharacter-
istic on quality attributes must be demonstrated and the requirements determined by 
real case-study applications to a number of real projects. This should be supplemented 
by reference to published literature. Furthermore, subcharacteristics have to define 
quantitative or qualitative metrics which may be used to measure each subcharacter-
istic. Otherwise it would be necessary to define a set of indicators from reference 
values which may be set to a prescribed state based on the results of measuring or on 
the occurrence of a specified condition. Hence, a quality factor has various quality 
attributes and a characteristic has various subcharacteristics, as is shown in Figure 2. 
A weight is used to define the importance of a metric in the value of a subcharacteris-
tic.  Similarly, a weight is also used to define the importance of a quality attribute in 
the value of a quality factor and the influence importance in association links between 
subcharacteristics and quality attributes. The tasks for the definition of the Quality 
Model have already been described in previous papers, and are: The identification 
quality factors; The identification of quality attributes for each quality factor; The 
identification of characteristics; The identification of subcharacteristics and metrics 
for each characteristic; and, The specification of association links between the sub-
characteristics and the quality factors. 



3.2   The Thesaurus and Glossary Component  

An important element for QuEF is the thesaurus component. A thesaurus is a list 
containing the "terms" used to represent concepts, themes or contents of documents in 
order to standardize the termonlogy which improves the access channel and commu-
nication between users of different MDWE methodologies. We consider it necessary 
to carry out a standardization of terminology to improve the access channel for com-
munication on MDWE. A set of concepts for MDWE methodologies is currently 
being described and related. 

3.3   The Approach Characteristic Template Component Based on the Quality 
Model  

Templates with subcharacteristics and metrics for each characteristic are based on the 
Quality Model and are used to describe an input methodology. These templates are 
used as input to QuEF. They are analyzed in the evaluation process and compared 
with the model quality of the Quality Model component. Templates for MDE, Web 
Modelling, Tool Support and Maturity have already been developed. 

3.4   The Quality Evaluation Process Component 

The Quality Evaluation Process component contrasts the information from each input 
approach template with information from the Quality Model. The main purpose of 
this evaluation is to identify tradeoffs and sensitivity points of the methodology under 
study. The idea is to determine which aspect needs to be improved on MDWE meth-
odology. A simple evaluation is made with the MS Excel considering weights for 
metrics, subcharacteristics and quality attributes. However, fuzzy logic is currently 
being considered in order to improve this evaluation process. 

4   Main Contributions of the Research to Web Engineering 

A quality environment for the assessment of MDWE methodologies is proposed. 
With regards to the contributions obtained from this research, a framework is required 
for the improvement of current proposals or even for the development of a new meth-
odology. We consider that the use of QuEF will enhance the quality of products, 
processes and techniques of approaches. Furthermore, it could be used for optimizing 
a continuous quality improvement since we can select and improve the minimal num-
ber of subcharacteristics which have a majority number of influences in quality attrib-
utes using the matrix of influences. Furthermore, in various papers we have evaluated 
subcharacteristics related with MDE, Maturity and Tool Support of the NDT Method-
ology, which are required for the measurement of the value of MDWE methodologies 
in order to be able to assess and improve their Functionality, Usability, Portability and 
Reliability. Other characteristics such as Web Modelling and Quality Assurance have 
yet to be described and other quality factors such as Maintainability remain to be 
described. Therefore the use of QuEF can improve the efficiency and effectiveness of 
MDWE methodologies since this approach evaluation helps one understand the 
strengths and weaknesses of a methodology. On the other hand, QuEF could be ex-
tended to other areas or domains. Besides, different approaches as NDT, UWE, 



WebML and OOHDM methodology are currently being evaluated. Further character-
istics and quality factors have yet to be developed. To this end, Microsoft Excel is 
currently being employed as a first prototype although a new Web 2.0 tool remains to 
be developed. 
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