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Resumen

Cross-tree constraints give feature models maximal expressive power since any
interdependency between features can be captured through arbitrary proposi-
tional logic formulas. However, the existence of these constraints increases the
complexity of reasoning about feature models, both for using SAT solvers or
compiling the model to a binary decision diagram for efficient analyses. Al-
though some works have tried to refactor constraints to eliminate them, they
deal only with simple constraints (i.e., requires and excludes) or require the
introduction of an additional set of features, increasing the complexity of the
resulting feature model. This paper presents an approach that eliminates all the
cross-tree constraints present in regular boolean feature models, including arbi-
trary constraints, in propositional logic formulas. Our approach for removing
constraints consists of splitting the semantics of feature models into orthogonal
disjoint feature subtrees, which are then analyzed in parallel to alleviate the
exponential blow-up in memory of the resulting feature tree.
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[Galindo and Benavides(2020)] José A. Galindo and David Benavides. 2020. A
Python framework for the automated analysis of feature models: A first
step to integrate community efforts. In 24th ACM International Systems
and Software Product Line Conference (SPLC), Vol. B. Montreal, Canada,
52–55. https://doi.org/10.1145/3382026.3425773

[Ghamizi et al.(2019)] Salah Ghamizi, Maxime Cordy, Mike Papadakis, and
Yves Le Traon. 2019. Automated search for configurations of convolutional
neural network architectures. In 23rd International Systems and Software
Product Line Conference (SPLC), Vol. A. ACM, Paris, France, 21:1–21:12.
https://doi.org/10.1145/3336294.3336306

[Gil et al.(2010)] Yossi Gil, Shiri Kremer-Davidson, and Itay Maman. 2010.
Sans Constraints? Feature Diagrams vs. Feature Models. In 14th In-
ternational Software Product Lines Conference (SPLC): Going Beyond,
Vol. 6287. Springer, Jeju Island, South Korea, 271–285. https://doi.

org/10.1007/978-3-642-15579-6\_19

[Gramaglia et al.(2022)] Marco Gramaglia, Miguel Camelo, Lidia Fuentes,
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[Horcas et al.(2023c)] José Miguel Horcas, Mónica Pinto, and Lidia Fuentes.
2023c. A modular metamodel and refactoring rules to achieve software
product line interoperability. J. Syst. Softw. 197 (2023), 111579. https:

//doi.org/10.1016/j.jss.2022.111579

[Horcas et al.(2022c)] Jose Miguel Horcas, Daniel Struber, Alexandru Burdusel,
Jabier Martinez, and Steffen Zschaler. 2022c. We’re Not Gonna Break It!
Consistency-Preserving Operators for Efficient Product Line Configuration.
IEEE Transactions on Software Engineering (2022), 1–1. https://doi.

org/10.1109/TSE.2022.3171404

[Ignatiev et al.(2018)] Alexey Ignatiev, António Morgado, and João Marques-
Silva. 2018. PySAT: A Python Toolkit for Prototyping with SAT Oracles.
In 21st International Conference on Theory and Applications of Satisfia-
bility Testing (SAT) (LNCS, Vol. 10929). Springer, Oxford, UK, 428–437.
https://doi.org/10.1007/978-3-319-94144-8\_26

[Kang et al.(1990)] Kyo C Kang, Sholom G Cohen, James A Hess, William E
Novak, and A Spencer Peterson. 1990. Feature-oriented domain analysis
(FODA) feasibility study. Technical Report. Carnegie-Mellon University.
CMU/SEI-90-TR-21.
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lemann, Christian Kästner, Sven Apel, and Gunter Saake. 2012. SPL
Conqueror: Toward optimization of non-functional properties in soft-
ware product lines. Softw. Qual. J. 20, 3-4 (2012), 487–517. https:

//doi.org/10.1007/s11219-011-9152-9

[Sundermann et al.(2021a)] Chico Sundermann, Kevin Feichtinger, Dominik
Engelhardt, Rick Rabiser, and Thomas Thüm. 2021a. Yet another tex-
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