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Abstract

The popularity of portable devices has grown rapidly in recent years. Due to the high number and diversity
of users, new testing approaches are necessary to reduce the occurrence of faults and ensure better quality
in mobile applications. The major objective of this paper is to evaluate the use of Model-Based Testing
(MBT) in the construction and implementation of automated tests to verify and validate mobility solutions
developed in the Google Android platform. The research proposal is guided by three questions: (Q1) —
“Can the concepts of MBT be used in its current state to verify and validate functional requirements in
mobile applications?”; (Q2) — “What are the results and challenges identified from adoption of MBT in
mobile applications?”; and (Q3) — “How effective were the models and test cases generated, implemented
and executed in the mobile application evaluated?”. The results obtained from an experimental evaluation
are discussed and related to questions of this research.
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1 Introduction

Currently, there has been a rapid growth in popularity of mobile devices, such as
tablets, smartphones, and e-readers. According to a Gartner survey on sales in 2013
[18], the Android [3] platform had an increase of 127% over the previous year with
approximately 121 million units sold. Thus, Android took the lead of the current
market in the list of systems and applications developed for mobile environments
with 62% ahead of Apple iOS [4] and Microsoft Windows Phone [39].

Due to the expansion in the number and diversity of mobile device users, the
study of new testing approaches is essential to reduce the occurrence of faults and
thereby ensure a better quality of mobile applications. According to Muccini et
al. [27], the mobile context has characteristics that directly influence the testing
activity, such as connectivity, limited resources, autonomy, user interface, context
awareness, adaptation, new operating systems and programming languages, diver-
sity of settings, and touch screen.

A special attention should be directed to the testing phase in mobile applications
in order to improve the design and generation of test cases, as well as evaluating
methods and tools available for verification and validation. Moreover, it must always
be considered points of attention as cost, fault detection effectiveness, and the ability
to automate test cases.

In this context, one of the techniques that can be applied to the testing activity
to ensure software quality is Model-Based Testing (MBT). According to Utting
and Legeard [37], MBT allows the automatic generation of test cases through a
model built based on the expected behavior of software under test (SUT). MBT
is an approach that has several advantages reported in the literature, such as the
automatic test case generation, fault detection effectiveness, and reduction in time
and cost for testing [37][7][19].

This paper aims to evaluate the use of the MBT concepts in the design and
execution of automated tests in mobile applications. In particular, the research was
focused on mobility solutions developed in the Google Android platform.

The following research questions have been defined: Q1 — “Can the concepts of
MBT be used in its current state to verify and validate functional requirements in
mobile applications?”; Q2 — “What are the results and challenges identified from
adoption of MBT in mobile applications?”; and Q8 — “How effective were the mod-
els and test cases generated, implemented, and executed in the mobile application
evaluated?”.

This paper is organized as follows: Section 2 presents the literature review on
MBT and modeling technique called Event Sequence Graph (ESG). Section 3 dis-
cusses the testing of mobile applications and contextualizes the main related work.
Section 4 describes the study configuration. Section 5 analyzes and discusses the
results obtained from the experimental study. Section 6 discusses the threats to
validity. Finally, Section 7 presents the conclusion and sketches future work.
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