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Achieving Change Requirements of Feature Models by an
Evolutionary Approach
Extended Abstract

Paolo Arcaini
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« Software and its engineering — Software product lines;
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Evolutionary algorithms;
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DESCRIPTION OF THE JOURNAL-FIRST PAPER

Software Product Lines (SPLs) are families of products that share
some common features, and differ on some others. The variability of
SPLs is usually described at design time by using variability models;
one of the main used variability models are feature models (FMs).
Overtime, feature models need to be updated in order to avoid
the risk of having a model with wrong features and/or wrong con-
straints. Two main causes for change requirements exist: either the
model is incorrect (it excludes/includes some products that should
be included/excluded), or the SPL has changed. The change re-
quirements come from different sources: failing tests identifying
configurations evaluated not correctly, or business requirements to
add new products, to allow new features, to not support some prod-
ucts any more, and so on. All these change requirements identify
configurations/features to add or remove, but do not identify a way
to modify the feature model to achieve them. Manually updating a
feature model to achieve all the change requirements can be partic-
ularly difficult and, in any case, error-prone and time consuming.
In the corresponding journal-first paper [1], we propose an ap-
proach (shown in Fig. 1) to automatically update a feature model
upon change requirements. The user must only specify an update
request, based on the change requirements coming from testing or
from business requirements. The update request is composed of
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three kinds of feature-based change requirements and two kinds of
product-based ones; the feature-based ones consist in features that
must be renamed, and features that must be added to and removed
from the products of the original feature model; the product-based
ones, instead, consist in configurations that should be no more
accepted as products by the final model, and configurations that
should instead be accepted as new products. Starting from the up-
date request, the approach tries to apply the feature-based change
requirements directly on the starting model; however, some of these
requirements could be not completely fulfilled. Then, by means of
an evolutionary algorithm, the approach tries to obtain a feature
model that captures all the change requirements: the feature-based
ones not fulfilled in the previous phase, and the product-based ones.
The process iteratively generates, from the current population of
candidate solutions, a new population of feature models by muta-
tion. Population members are evaluated considering primarily the
percentage of correctly evaluated configurations, and secondly a
measure of the structural complexity of the model, defined in terms
of number of cross-tree constraints. When a correct model is found
or some other termination condition holds, the process terminates
returning as final model the one having the highest fitness value.

The approach has been evaluated on real-world feature mod-
els; experiments show that, on average, around 89% of requested
changes are applied.
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