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Software organizations must deliver high quality products on time and within budget to
remain competitive in the marketplace. However, the reliable and predictable development
of high quality software continues to be a major problem, largely due to the inadequate and
late removal of defects.
One of the proposed solutions for early detection and removal of defects is software
inspection (Fagan, 1976), (Gilb and Graham, 1993). A software inspection requires a
team of qualified persons to scrutinize software documents for defects. It applies to any
development methodology and to any phase in the software development process. The value
of an inspection stems from the fact that it improves quality and saves defect costs, since it
minimizes the time between insertion of a defect and its discovery. This is important because
the cost of finding and fixing a defect increases significantly each time it propagates to the
next development phase. To fully achieve the expected benefits, two practical questions
related to software inspection need to be answered: how to organize a particular inspection
in a development project with a large volume of documentation and how to provide technical
support for the defect detection activity of an inspection with reading techniques (Basili,
1997).
This research presents a new strategy for inspection organization. The basis for this strategy is the distinction between logical entities and their documentation. This distinction
is necessary because, in contrast to other engineering disciplines, the entities in software
engineering are invisible and cannot be inspected per se. It is only the documentation of
the entities that can be scrutinized for defects. The strategy, dubbed architecture-centric
inspection organization, suggests partitioning and grouping the documentation to be inspected according to logical entities rather than characteristics of the documentation, such
as their type or size. Following this strategy, the most appropriate unit to inspect can be
determined. This unit refers to documentation that contains relevant information about
one or several logical entities. Organizing an inspection in this manner avoids a decline
in the cost-effectiveness of inspection because of fatigue effects or loss of motivation. Although the architecture-centric approach is generally applicable, it is particularly valuable
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for inspections in object-oriented development projects with its graphical diagrams and
delocalized information.
To provide systematic support for detecting defects in the documentation of any logical
entity, this research introduces the Perspective-based Reading (PBR) technique. The basic
idea underlying PBR is to focus each inspector on a specific viewpoint and to provide active
guidelines in the form of operational scenarios for scrutinizing the documentation of one
or several logical entities for defects. To elaborate this idea into a generally applicable
technique, the work provides an in-depth description of PBR. Moreover, it explains how
to tailor PBR to various inspection situations. Because of the specific focus and the procedural guidelines, the PBR technique is hypothesized to increase the (cost-)effectiveness of
inspections in comparison with traditional reading approaches.
To quantify the potential benefits of PBR in conjunction with the architecture-centric
inspection organization, three empirical studies were conducted. The primary goal of these
studies was the evaluation of PBR in comparison with more traditional reading techniques,
that is, ad-hoc or checklist-based reading. The studies were performed in different environments using industry practitioners with various backgrounds. The studies were organized
as controlled experiments and quasi-experiments, since these two study types allowed the
examination of cause-effect relationships. The results of the studies demonstrated the value
of PBR in terms of a higher (cost-)effectiveness when compared to more traditional reading
techniques, such as ad-hoc or checklist-based reading. Moreover, the results indicate that
PBR helps reduce the impact of human experience on inspection results. Hence, given the
current weight of evidence from the three empirical studies, there is empirical support for
the assumption of this research work that PBR outperforms traditional forms of reading.
Since there is little practical experience in the software engineering domain relating to
the various possible types of studies, their design, and their analysis, the lessons learned
about experimentation can be considered as a separate contribution of this work.
As mentioned above, controlled experiments as well as quasi-experiments were conducted for validating the hypotheses. While there are already experiences with controlled
experiments, the use of quasi-experiments for validating hypotheses has so far not been reported in a software engineering context. Quasi-experiments are used instead of controlled
experiments when random assignment is impossible or when, for practical reasons, it is
necessary to use pre-existing or naturally occurring groups. This situation can often be
found in a software engineering context.
The research also discusses the issues related to the design of (quasi-)experiments. Withinsubject designs are elaborated upon in more detail. In a software engineering context the
benefits of within-subject designs usually outweigh their disadvantages. Hence, researchers
should look more often at this type of design when planning and conducting empirical
research.
Finally, empirical studies in software engineering are often performed with a low number
of subjects. The small sample size often results in studies with low power. Low power is
considered a potentially strong contributor for not finding statistical significance, making
it difficult to interpret empirical results. One possibility for tackling the problem of low
power is to replicate an empirical study. However, replication raises the question of how to
compare and combine the results of the original study and the replications. In this research
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meta-analysis techniques were applied and found to be a useful tool for the combination of
empirical results. Although there is currently a debate about whether meta-analysis techniques are applicable in a software engineering context, other researchers should consider
these techniques in their arsenal of analysis approaches.
The main results of this research can be summarized as follows. By providing a detailed
explanation of the architecture-centric approach for inspection organization as well as the
Perspective-based reading technique, researchers will be able to extend the scope of the
approaches, perform replications of the empirical studies, and set up new ones. The reported
experiences gathered in the design, execution, and analysis of the empirical studies may be
helpful for these purposes. However, the lessons learned in those studies are beneficial for
the empirical software engineering field in general. Practitioners on the other hand not only
receive concrete advice about how to organize a specific inspection and how to utilize PBR
for their specific inspection implementation, but also how to evaluate software inspections
in their projects and their organizations
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