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ABSTRACT

Software Product Lines (SPLs) are about developing a set of different
software products that share some common functionality. Feature
models are widely used to encode the common and variant parts of
an SPL. The number of products encoded in a feature model grows
with the number of features. Given n features and no constraints
on valid feature combinations, there are 2" possible products. To
deal with this complexity, automated mechanisms are used to ex-
tract information from feature models, such as features present in
every product. A diversity of operations have been developed to
model check, test, configure, debug, or compute relevant informa-
tion by analyzing feature models. Moreover, such operations have
been used in scenarios from different domains ranging from oper-
ating systems to video analysis optimization. In this tutorial, we
go through the different automated analysis operations identifying
its usage in the literature. Later present how to implement these
operations within the FaMa framework.
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1 TOPIC

Variability-intensive systems (VIS) are those systems that need to
cope with variability as part of its main functionality. SPLs are
about developing a set of different software products that share
some common functionality [4]. Feature Models (FMs) [6] have
become the de facto standard to represent common and variable
characteristics in variability-intensive systems.
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Both graphical and textual notations have been proposed to
represent FM and enable automated analysis support [2]. Currently,
we can find many functionalities that have been benefiting from the
formal structure of FMs. For instance, FMs can be used to facilitate
the configuration process [7] and to analyze the system through
automated analysis operations [2].

Concretely, there are more than thirty AAFM operations ranging
from determining if a product is valid conforming to a feature model
to seek for errors and bugs in a product line. Nowadays, we can
find multiple tools that enable different SPL analyses in different
contexts and domains such as cloud computing [5]. Some available
tools are FaMa [3], FaMiLiAr [1] and FeatureIDE [8].

However, while these operations have been used in different
domains and scenarios, users need to install, test and decide if the
operation satisfies their requirements. Generally speaking, we find
the following difficulties when using AAFM: i) It is hard to find the
most appropriated operations to solve a problem. ii) It is required
to install and configure an analysis tool; iii) Depending on the case,
practitioners would need to adapt or extend and existing tool suite.
iv) and; We need to integrate the tooling with the provided solution.

This tutorial can help to understand the catalog of available
AAFM operations to users and practitioners. First we go through the
different operations available in the literature and show where have
been applied. Secondly, we analyze the current state of AAFM by
identifying trends and research gaps. Then, we see how we can rely
on an existing AAFM ecosystem for speeding up the development
of new tools and operations.
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