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a b s t r a c t

Context: The Web has had a significant impact on all aspects of our society. As our society relies more and
more on the Web, the dependability of web applications has become increasingly important. To make
these applications more dependable, for the past decade researchers have proposed various techniques
for testing web-based software applications. Our literature search for related studies retrieved 147 papers
in the area of web application testing, which have appeared between 2000 and 2011.
Objective: As this research area matures and the number of related papers increases, it is important to
systematically identify, analyze, and classify the publications and provide an overview of the trends in
this specialized field.
Method: We review and structure the body of knowledge related to web application testing through a
systematic mapping (SM) study. As part of this study, we pose two sets of research questions, define
selection and exclusion criteria, and systematically develop and refine a classification schema. In addi-
tion, we conduct a bibliometrics analysis of the papers included in our study.
Results: Our study includes a set of 79 papers (from the 147 retrieved papers) published in the area of
web application testing between 2000 and 2011. We present the results of our systematic mapping study.
Our mapping data is available through a publicly-accessible repository. We derive the observed trends,
for instance, in terms of types of papers, sources of information to derive test cases, and types of evalu-
ations used in papers. We also report the demographics and bibliometrics trends in this domain, includ-
ing top-cited papers, active countries and researchers, and top venues in this research area.
Conclusion: We discuss the emerging trends in web application testing, and discuss the implications for
researchers and practitioners in this area. The results of our systematic mapping can help researchers to
obtain an overview of existing web application testing approaches and indentify areas in the field that
require more attention from the research community.

� 2013 Elsevier B.V. All rights reserved.
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1. Introduction

The Web has had a significant impact on all aspects of our soci-
ety, from business, education, government, entertainment sectors,
industry, to our personal lives. The main advantages of adopting
the Web for developing software products include (1) no installa-
tion costs, (2) automatic upgrade with new features for all users,
and (3) universal access from any machine connected to the Inter-
net. On the downside, the use of server and browser technologies
make web applications particularly error-prone and challenging
to test, causing serious dependability threats. In addition to finan-
cial costs, errors in web applications result in loss of revenue and
credibility.

The difficulty in testing web applications is many-fold. First,
web applications are distributed through a client/server architec-
ture, with (asynchronous) HTTP request/response calls to synchro-
nize the application state. Second, they are heterogeneous, i.e., web
applications are developed using different programming lan-
guages, for instance, HTML, CSS, JavaScript on the client-side and
PHP, Ruby, Java on the server-side. And third, web applications
have a dynamic nature; in many scenarios they also possess non-
deterministic characteristics.

During the past decade, researchers in increasing numbers,
have proposed different techniques for analyzing and testing these
dynamic, fast evolving software systems. As the research area ma-
tures and the number of related papers increases, we feel it is
important to systematically identify, analyze and classify the
state-of-the-art and provide an overview of the trends in this spe-

cialized field. In this paper, we present a systematic mapping of the
web application testing research work.

According to Petersen et al. [47], a systematic mapping (SM) is a
method to review, classify, and structure papers related to a spe-
cific research field in software engineering. The goal is to obtain
an overview of existing approaches, outlining the coverage of the
research field in different facets of the classification scheme. Iden-
tified gaps in the field serve as a valuable basis for future research
directions [39,36]. Results of SM studies can also be valuable re-
sources for new researchers (e.g., PhD students) by providing a de-
tailed overview of a specific research area [16].

There are major differences between SM studies and systematic
literature reviews (SLR). Kitchenham et al. [39] report a compre-
hensive comparison of SM and SLR studies using the following se-
ven criteria: goals, research questions, search process, scope,
search strategy requirements, quality evaluation, and results.
According to that report, the goal of a SM is classification and the-
matic analysis of literature on a software engineering topic, while
the goal of a SLR is to identify best practices with respect to specific
procedures, technologies, methods or tools by aggregating infor-
mation from comparative studies. Research questions of a SM are
generic, i.e., related to research trends, and are of the form: which
researchers, how much activity, what type of studies. On the other
hand, research questions of a SLR are specific, meaning that they
are related to outcomes of empirical studies. For example, they
could be of the form: Is technology/method A better than B? Unlike
a SLR [37], finding evidence for impact of a proposed approach is
not the main focus in a systematic mapping [47]. An SLR analyzes
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