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Abstract

This document describes the importance of domain-
relevant quality attributes assessment models to as-
sure benefits of software product line engineering.

1 Introduction

According to Clements et. al. architectures allow or
preclude nearly all of the system’s quality attributes.
If software architectures are important, then so are
software architecture evaluations [1]. And of course
software product line (SPL) architecture evaluations
because in a reuse context an inadequate design de-
cision in a reusable asset could propagate to several
products and the consequences could be difficult to
fix and expensive. But SPL architecture evaluations
are not for free, actually the SEI’s Framework for
Software Product Line Practice, Version 5.0 states
that in a SPL there is an architecture for the product
line as a whole, and there are architectures for each of
the products. The latter are produced from the for-
mer by exercising the built-in variation mechanisms
according to the production plan. All the architec-
tures should be evaluated which is costly. Because of
this, several evaluation methods have been created,
but most of them try to find shortcuts to reduce effort
and cost, some based on extended evaluation meth-
ods [6, T]conceived for single architecture products.

2 Problem statement

There are several methods or techniques to assess the
reference architecture and derived product architec-
tures of a software family as reviewed by Etxeberria

and Sagardui [3]. They surveyed evaluation tech-
niques, qualitative and quantitative, including the
different moments when evaluation of architectures
takes place. This effort highlights the lack of a quality
model to cope with current challenges such as evalu-
ating quality domain-relevant attributes of a software
product line in a cost-effective manner. A domain-
relevant attribute is an important quality attribute
for a specific domain such as safety in safety-critical
domain, performance in real-time domain, reliability
in embedded systems and so on.

3 Related work

Montagud and Abrahao [2] review quality evaluation
methods for software product lines used in the last
10 years. They found these fail to consider priority
levels in quality attributes, follow standards, provide
feedback to the design and provide a tool for support-
ing the evaluation. Besides only a few of them have
been applied on an industry environment. So there
is a need for a quality assessment model to evaluate
quality in software product lines showing empirical
experimentation, along with considering the fact that
the above criteria are not being fulfilled.

Etxeberria and Sagardui [4] had propose a method
to capture and manage domain-relevant quality at-
tributes variability to facilitate quality assesment by
introducing quality aware software product line en-
gineering. This creates a generic evaluation model
that when applied, uses one of the existing methods
for any quality attribute, but such existing methods
are not complete as shown by [2]. There is some work
in progress to create more complete software product
line architecture evaluation models [5].



4 Research proposal

This document proposes conducting research on the
creation of a domain-relevant quality attributes as-
sessment model for software product lines. This
model has to cope with current challenges such as
evaluating quality domain-relevant attributes of a
software product line in a cost-effective manner.

4.1 Research objectives

The main objective is to develop a domain-
relevant quality attributes assessment model
for software product lines. The specific objec-

tives are:

1. Identify desirable characteristics for quality as-
sessment models.

2. Identify a specific domain to extract domain rel-
evant quality attributes.

3. Assure desirable characteristics are part of the
quality assessment model for the identified spe-
cific domain.

4. Apply and validate the quality assessment model
created on one case study and at least on one
empirical experiment.

5. Contrast or compare the quality assessment
model created with selected existing quality as-
sessment models on performed evaluation cost.

4.2 Justification

There are a lot of quality evaluation methods for SPL
[3], but just a few methods for evaluating domain-
relevant quality attributes [2], and most of them lack
information about the appropriateness and limita-
tions for ensuring the quality of software products
which threatens SPLs improvement in the software
development process. In particular with respect to
development costs and time to market [8] and the
need for cost-effective domain-relevant quality at-
tributes assessment models to guarantee quality for
reference architecture and derived product architec-
tures in software product line practice.

4.3 Research hypothesis

A domain specific and cost-effective domain-relevant
quality attributes assessment model is more adequate
than existing approaches to evaluate software prod-
uct lines.

4.4 Research method

e As one form to test the hypothesis, historical
data will be recollected to compare results of ef-
fort by quality assessment.

e Realize quantitative and qualitative analysis of
stakeholders’ feedback after quality evaluation
assessment through a questionnaire.

4.5 Scope and limitations

e Initially the scope of the research is set on pro-
ducing one domain-relevant quality attributes
assessment model, although several quality as-
sessment models might be created for domain
relevant quality attributes.

e Some limitations of the research include getting
access to quality evaluation data of existing SPL
methods for comparison purposes and access to
perform quality assessment at one or more in-
dustry projects.

4.6 Validation of research

To validate the research, projects with similar char-
acteristics will be chosen to perform the case study
and the industry project quality evaluations trying to
avoid external influence on quality assessment that
could alter results and comparison.

4.7 Owutcomes of research

e Updated survey of architecture evaluation meth-
ods for SPL.

e Desired characteristics for domain specific qual-
ity assessment models.

e Proved domain-relevant quality attributes as-
sessment, model.



5 Summary

This document has the main objective, of propos-
ing the development of a domain-relevant quality at-
tributes assessment model for software product lines
to improve results of current evaluation methods by
providing a more complete approach.

In conclusion, the proposed research will produce
significant contributions to the knowledge on software
engineering as well as an important quality assess-
ment model for SPL practice.
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