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1 CONTEXT

In the context of software evolution, researchers conceived
and experimented a wide spectrum of approaches to extract
pertinent information from software repositories with the aim
of supporting software developers during maintenance tasks.
In particular, software evolution research has focused on the
analysis of structured and semi-structured artifacts (e.g. source
code and versioning data) of traditional software systems like
the Firefox web browser or software projects coming from open
source communities such as the Apache Software Foundation
(ASF). However, very few research studies were performed
for supporting mobile app development process. Emerging
domains, such as mobile devices, are growing rapidly and the
mobile app development industry has expanded and now it is
growing year after year. Indeed, market studies suggest that
the global mobile app economy is expected to be worth $143
billion by the end of 2016 [1]. Recent studies indicate that apps
receiving high users’ ratings use APIs that are less fault- and
change-prone than the APIs used by low rated apps [2]. Thus, in
the context of mobile software development, developers must
pay attention to building robust and reliable apps. In fact,
users easily get frustrated by repeated failures, crashes, and
other bugs; hence, they abandon some apps in favor of their
competitors.

2 MOTIVATION
Mobile apps are designed, implemented, tested and distributed
in a different manner than traditional software [3], [4], [5] with
the aim at efficiently answering the mobile market requests.
Beside that, also the distribution mechanism for mobile apps
is very different to the distribution of traditional software
products. Mobile apps are released through the app markets
rely on app stores, such as Google Play and Apple’s App store.
Developers of both large (Facebook, Youtube, Adobe etc.) and
small companies (having a number of developers < 6) release
their apps providing the same mechanism for the users to
download and install them. Thus, the data stored in app stores
represents an interesting source of information for software en-
gineering researchers, since they “have never had available, a more
rich, wide and varied source of information about software products”
[3], [4]. The data that these mobile app markets contain can be
used to generate new research and perform further empirical
results with the aim to support developers during mobile app
development.

3 RECENT WORK
Mobile apps are designed, implemented, tested and distributed
in a different manner than traditional software [3], [4], [5] with
the aim at efficiently answering the mobile market requests.

Differently from traditional software, the app markets allow
users to post reviews of mobile apps. Thus, mobile software
developers get continuous feedback from users that can be

leveraged to help them improve their applications. Prior work
suggest that such information can be used to leveraged user
reviews to extract user-faced issues [6], and new requirements
[7]. However, one of the main challenges of mining data of
mobile app is that app developers spend a considerable amount
of time in collecting and exploiting user feedback to improve
user satisfaction for three main reasons: (i) approximately only
one third of the information contained in user reviews is helpful
for developers [8]; (ii) app stores include a substantial body of
reviews, for example, mobile apps receive approximately 23
reviews per day (popular apps, such as Facebook, received
on average 4,275 reviews per day) [8], which requires a large
amount of effort to manually analyze and process; (iii) the
quality of reviews varies greatly, from useful reviews providing
ideas for improvement or describing specific issues to generic
praises and complaints [8].

In the last years researchers started to focus more in depth
the software engineering issues related to the context of mobile
software [9]. First of all, recent work focused on issues related to
testing mobile apps [13], code reuse in mobile apps [14], device
fragmentation [6] and mobility issues in mobile environment
[15]. Other work instead focused on resource usage and opti-
mization [12], monetization of apps [11] and problems related
to mobile security [10].

4 GOAL OF THIS MASTER PROJECT
In a recent in-depth study of user feedback for mobile app,
Sebastiano Panichella et al. proposed a first feedback-mechanism
to help developers to classify user reviews according to specific
development tasks: fixing bugs, implementing new features
and/or improving existing feature [16]. This work revealed that
Natural Language Processing (NLP), Textual Analysis and Sen-
timental Analysis can be exploited to automatically identify and
classify useful feedback in according to specific maintenance
tasks. The tool implementing this research approach is already
available for download 1.

Stemming from the preliminary results on automatic user
reviews classification, we propose to investigate further meth-
ods, tools, and techniques able to mine the sheer amount and
diversity of the potentially available data, combine them to
provide to developers the appropriate feedback-environment
they need to perform the development and maintenance tasks
performed for the evolution of mobile applications. Therefore,
the scientific challenge is to modelling the information pre-
sented to app developers to augment the knowledge at their
disposal and to support mobile app evolution.

5 TASK DESCRIPTION
The main tasks of this projects are:

1. http://www.ifi.uzh.ch/seal/people/panichella/tools/ARdoc.html
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1) Traceability: design and implement a tool able to

• Linking requirements from reviews to source
code;

• Linking reviews to specific versions;
• Linking app store metadata (price, rating, etc.)

to source code;
• Update and improve requirements using infor-

mation contained in reviews (this task is OP-
TIONAL since it is very challenging).

2) Predict the right price of an application (this task
is OPTIONAL, however, if the students involved in
the project are interested they can replace one of the
traceability tasks described above with this task);

3) Conceive a mechanism which uses reviews data to
check feeling of users about new releases (this task
is OPTIONAL, however, if the students involved in
the project are interested they can replace one of the
traceability tasks described above with this task);

4) All the previous mechanisms should be able to work
on both Google Play and Apple’s App store data.

5) Evaluation: the usefulness of the implemented tool will
be evaluated by performing a study involving pro-
fessional developers. We have established connections
with developers and testers of Sony Mobile 2. Thus, we
plan to perform such experiment involving developers
of Sony Mobile in their working context. Students
working in the master project are also encouraged to
invite other developers of companies from their contact
list.

The minimum number of students that should partecipate
to the project is 2. A number of 3 − 4 students would be ideal
for this project.

Dr. Sebastiano Panichella will advice and monitor the re-
search activity of the students involved in this project to achieve
the goals of the project. Thus, weekly meeting will be scheduled
with the students involved in the project in order to monitor the
progress and status of the project.
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