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1 Introduction

Software architecture has become an important area of research and practice since the late
1980s (Shaw and Clements 2006). The term “software architecture” started gaining
acceptance by the software engineering community in early 1990s but the foundations of
this field were laid by the seminal work of Edsger Dijkstra, David Parnas, and others
between 1960s and 1980s (Clements 2000). The increasing size and complexity of software
systems and demand for high quality are some of the most important factors that have
driven the increased interest in this sub-discipline of software engineering. It has generally
been realized that a high-level design description can play an important role in successfully
understanding and managing large and complex software systems (Clements et al. 2002;
Lung and Kalaichelvan 2000). The high-level design decisions regarding the software
architecture of a system are not only the hardest and most expensive to change but also play
a fundamental role in setting the boundaries for the required quality attributes such as
maintainability, reliability, usability, performance, and flexibility of a system (Bass et al.
2003; Clement and Northorp 1996).

As a result of increasing realization of the important role of software architecture in
large-scale software development and evolution projects, the software architecture
community has developed several methods, techniques, and tools to support the software
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architecture process. However, excluding a few exceptions, there has been little effort to
systemically gathering, rigorously analysing, and widely disseminating empirical evidence
to support the claimed benefits and capabilities of specific methods, techniques, and tools
developed for supporting software architecture (Falessi et al. 2010). What is usually
presented as evaluation is either an anecdotal claim by a technology developer based on a
study with a small case or the testimonial from an industrial evangelist who is willing to
vouch the efficiency and effectiveness of a particular method or tool after applying it to
some of his/her projects. This situation gives credence to the claims that there is a dearth of
literature reporting high quality empirical research for evaluating software architecture
technologies. However, there is growing demand for systematically gathered evidence
rather than anecdotes or rhetoric to promote the use of a particular method or tool that
purports to support any of the software engineering activity (Dyba et al. 2005; Oates 2004).

Hence, there is a vital need for gathering and disseminating empirical evidence to help
researchers to assess current research and identify promising future research areas, and
practitioners to choose appropriate methods and techniques for supporting the software
architecture process. Given this kind of the state of the art in terms of empirical evaluation
of software architecture technologies (i.e., processes, methods, and tools), we assert that
one of the main research goals of the software architecture community should be to
systematically design, rigorously execute, and diligently report high quality empirical
studies assessing different aspects of software architecture technologies using different
research approaches and data generation methods and following the principles of evidence-
based paradigm (Dyba et al. 2005). Such an effort should leverage the approaches from
both positivist and interpretivist research disciplines to provide a solid form of evidence in
support of the claims made in favour or against a particular technology (Falessi et al. 2010).
Some of the main research methods for this kind of research can be controlled experiments,
case studies, surveys (i.e., interviews and questionnaires), ethnographically inspired field
studies, expert opinion, and systematic literature reviews (Montesi and Lago 2008).

This special issue aims at increasing the recognition of the importance and value of
empirical research as an objective and structured means of assembling and analysing the
available data in order to identify and answer the most significant research questions about
the effectiveness and efficiencies of different technologies being proposed and/or developed
to support the process of designing, evaluating, implementing, and evolving software
architectures of large scale systems as well as the architectural artefacts. For this special issue,
we have selected four papers which have been briefly introduced in the following paragraphs.

Trosky B. Callo Arias, Pieter van der Spek and Paris Avgeriou in “A practice-Driven
Systematic Review of Dependency Analysis Solutions” report a systematic literature review
on dependency analysis solutions. This work combines problems and theories emerging
from industrial practice with an empirical research method typically applied to academic
research, systematic literature review that is aimed at supporting evidence-based decision
making by software development practitioners. Thanks to this combination the contribution
of this article is for both practitioners and researchers. They can take it as a reference to learn
about dependency analysis, match their own practice to the presented results, and build
similar overviews of other techniques and methods for other domains or types of systems.

In their article titled “From Monolithic to Component-based Performance Evaluation of
Software Architectures—A Series of Experiments Analysing Accuracy and Effort”, Anne
Martens, Heiko Koziolek, Lutz Prechelt and Ralf Reussner report on a series of three
experiments (with different levels of control) on architectural performance evaluation
methods and the related applicability, level of accuracy, and effort spent. While the
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experiments were carried out in academic setting, the authors discuss industrial relevance of
the results, directions for future empirical research in the field as well as identify some
interesting research questions to be further investigated, and make some insightful
suggestions for setting up experiments.

Michel Wermelinger, Yijun Yu, Angela Lozano and Andrea Capiluppi in “Assessing
Architectural Evolution: a Case Study” propose an historical perspective on the evolution of
a large, well-known open source software project, the Eclipse SDK. In this case study, the
authors investigate if well-established software evolution laws hold, and investigate if
architectural evolution practices can be isolated from this long-lived project.

Zude Li, Nazim H. Madhavji, Syed Shariyar Murtaza, Mechelle Gittens, Andriy V.
Miranskyy, David Godwin and Enzo Cialini in “Characteristics of Multiple-Component
Defects and Architectural Hotspots: A Large System Case Study” address the crucial
problem of managing defects in large software systems. The authors carried out a case
study on a very large, commercial, legacy software system representing six releases over
seventeen years. Results provide qualitative and quantitative evidence of the crucial role
played by architectural hotspots in effectively identifying and correcting architectural
defects.

These four articles in this special issue provide only some examples of applying
empirical research methods in the software architecture field. We hope that many more will
appear in the future, in either academic research or industrial practice, and possibly in joint
academic-industrial efforts.
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