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I. REFERENCE

This paper appeared in the proceedings of the 12th IEEE
International Conference on Software Testing Verification and
Validation, held in X’ian (China), April 22-27, 2019 [1].

II. INTRODUCTION

Configurable systems form a vast and heterogeneous class
of software systems that encompasses: Software Product
Lines [2], operating systems kernels, web development frame-
works/stacks, e-commerce configurators, code generators, etc..
While being very different in their goals and implementations,
configurable systems see their behaviour affected by the acti-
vation or deactivation of one or more feature(s), i.e. units of
variability, configuration options. Configurable systems may
involve thousands of features with complex dependencies.
To model those, we use feature models [3] a simple model
with a formal semantics. One important issue when testing
configurable systems is that the number of variants grows
exponentially with the number of features, preventing the
exhaustive enumeration of all valid configurations authorized
by the feature model in most cases. Therefore, a simple
strategy to cope with this issue is to sample configurations of
interest before testing the corresponding variants. Many sam-
pling strategies exist, from combinatorial interaction testing
[4] to distance-based heuristics [5]. Most of these sampling
techniques share two important characteristics: i) they use
various degrees of randomness to explore the configuration
space and ii) they use SAT solvers to check the validity of
the sampled configurations. In this work, we investigate the
suitability of random uniform sampling tools UniGen [6] and
QuickSampler [7] to test configurable systems.

III. CONTRIBUTIONS

1) An empirical assessment of UniGen and QuickSampler
on boolean formulas stemming from 128 feature mod-
els of various sizes and taken from real-world bench-
marks [8], [9]. Some of them exhibit more than 10,000
features.

2) We show that conventional methods for evaluating the
uniformity of a sample distribution are not appropriate.
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Accordingly, we propose an adapted new method of
assessing sample distributions based on the frequency of
features compared to the ground truth.

3) A presentation of the results showing that while Quick-
Sampler scales on the most significant models, sample
distributions deviate from up to 800% from a uniform
distribution. Furthermore, UniGen guarantees uniformity
to the price of scalability: it cannot process feature model
models of more than 1,000 features.

4) A first assessment of the ability of QuickSampler to
cover buggy features on JHipster [10], a configurable web
development stack. QuickSampler deviations can either
over-represent features involved in rare bugs and ignore
ones involved in frequent ones.

IV. CURRENT AND FUTURE WORK

We are currently experimenting with improved and new
uniform sampling algorithms that show improvement on some
formulas but still fail on the largest cases. Future work include
the design of new heuristics and the assessment of uniform
sampling to improve fault-finding abilities of test strategies
that use it. REFERENCES
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