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Abstract. Feature modeling is the “de facto” standard to describe the
common and variant parts of software product lines. Different tools, ap-
proaches and operations for the automated analysis of feature models
have been proposed in the last 20 years. However, the installation and
usage of those tools use to be time consuming. In this paper we present
the WindRose IDE, a cloud based IDE that allows the storage, edition
and analysis of feature models while being executed in the cloud. Win-
dRose integrates different feature model analysis operations such as Valid
or Number of Products. This reasoning capabilities rely in different well
stablished tools like FaMa or FaMiliar.
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1 Introduction

To extract useful information from feature models, researchers and practitioners
proposed the use of computer-aided techniques. This is commonly called Au-
tomated Analysis of feature models. In the last 20 years of feature modeling,
practitioners released different analysis tools and more than 30 operations were
proposed in the literature such as “NumberOfProducts” or “ValidModel”.

Currently there is a diversity of tools, operations and textual formats. How-
ever, the tediousness of configuring each tool hinders the collaboration and reuse
of them. In this paper, we present the WindRose tool. WindRose is a cloud-based
ide that enables the analysis operations execution in the cloud. This easies off the
requirement of installing and configuring each tool and enables the collaboration
between practitioners when designing a feature model.

The main features of WindRose are:

– Allows the simultaneous editing of feature models in textual language.
– Enables the reasoning of feature models using well-tested tools such as FaMa

or FaMiLiAr.
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– Offers two repositories, the first public, where all users can share their mod-
els, the second private, where researchers can build their models without
prying eyes.

– Is open source, this is, practitioners can install it in their own server for
private use.

2 WindRose cloud-based IDE

WindRose is a cloud-based IDE that integrates different automated reasoning
tools. It has been developed on top of the CODIAD IDE (http://codiad.com/)
which has been developed by the MIT and provides useful collaboration tools
and a plugin system out of the box.

2.1 Available plugins

WindRose offers out of the box integration with different analysis tools. In Win-
dRose, each plugin is associate with one textual format. This is used to filter by
the file extension the available analysis operations. Some plugin implementations
are:

– FaMaTS-SAT. FaMa [2] is a framework for building variability analysis tools.
Different tools have been build on top of it’s architecture such us FaMaDEB,
FaMaOVM and Betty. It also offers different ways of consume its services:
i) by OsGi; i) by Web services (REST and SOAP); iii) by terminal and iv)
by importing the libraries in a java program. Concretely we configured this
tool to use the SAT4j [3] based implementation of the analysis operations
for traditional feature models. This tool is associated with the files having
the .fama extension.

– FaMaTS-CSP for Attributed FM. FaMa enables the analysis of attributed
feature models. Internally this plugin uses the Choco2 solver http://www.
emn.fr/z-info/choco-solver/ as back-end for executing the analysis op-
erations. This plugin is associated with the extension .afm and .vm

– FaMiLiAr. FaMiLiar [1] is a framework for managing families of products
while enabling operations such as merging different models. This plugin is
associated with the extension .tvl.

– VANE. This is a proposal developed by INRIA Rennes in France. It allows to
obtain the pair-wise coverages that maximizes a custom attribute value [4].

– TESALIA. This is a proposal for the testing of feature models containing
quality information. This tool is also used internally as part of the ATAACK
cloud [5] and help with the testing of Android apps. This plugin is associated
with the afm file format.

2.2 Analysis operations

WindRose offers out of the box different feature model operations. Note that
these operation can be extending by implementing new plugins. Currently the
supported operations are:
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– Valid Model. This operations checks the semantic correctness of a feature
model. This is, if it represent at least one product. This operation is imple-
mented by the FaMaTS-SAT, FaMaTS-CSP for Attributed FM and FaMiL-
iAr plugins.

– Valid Configuration. This operation takes a model and a partial configuration
and check if the configuration is correct or not. This operation is implemented
by the FaMaTS-SAT and FaMaTS-CSP for Attributed FM plugins.

– Valid Product. This operation takes a product (a.k.a non-partial configura-
tion) and checks its validity on top of the selected model. This operation
is implemented by the FaMaTS-SAT and FaMaTS-CSP for Attributed FM
plugins.

– All products. This operation print out the list of valid products from a fea-
ture model. FaMaTS-SAT, FaMaTS-CSP for Attributed FM and FaMiLiAr
plugins.

– Dead Features. This operation detects those features that cannot be selected
because of the topology of the model. This operation is implemented by the
FaMaTS-SAT and FaMaTS-CSP for Attributed FM plugins.

– Core Features. This operation returns the features present in all products.
This operation is implemented by the FaMaTS-SAT and FaMaTS-CSP for
Attributed FM plugins.

– Pair-Wise. This operation returns a random pairwise coverage.This opera-
tion is implemented by the VANE plugin.

– Pair-Wise with attributes. This operation returns the pair-wise coverage that
maximize a concrete attribute value. This operation returns a random pair-
wise coverage.This operation is implemented by the VANE plugin.

– Prioritization. This operation returns the list of products but ordered by
a function between attributes. This operation returns a random pairwise
coverage. This operation is implemented by the TESALIA plugin.

– Packaging. This operation apply a knapsack over products containing value
and cost definition. This operation is implemented by the TESALIA plugin.

– Pruning. This operation returns the set of products that meet a custom
constraint over attributes. This operation is implemented by the TESALIA
plugin.

2.3 Repositories

WindRose offers two repositories. In the first hand, a public repository that
does not require registration and allows users to download any model stored and
execute analysis operations depending on the size of the models. For example,
the operation that retrieves all valid configurations from a model is restricted
to small-size models in the public repository because of the large computing
capabilities required to execute the operation. However, models in the public
repository can not be overwritten. In the second hand, registered users can work
privately with all-size models. Also these models can be moved to the public
repository so they can be publicly released. Figure1 shows some screenshots of
WindRose public repository.
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(a) WindRose home page (b) WindRose public repository
FaMaTS-SAT execution

Fig. 1: Screenshots of WindRose in action
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