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Learning the Linux Kernel Configuration Space: Results and Challenges

Given a configuration, can humans know in advance the size, the compilation time, or the boot time of a Linux kernel? Owing to the huge complexity of Linux (there are more than 15000 options with hard constraints and subtle interactions), machines should rather assist contributors and integrators in mastering the configuration space of the kernel. In this talk, Mathieu Acher will introduce TuxML an OSS tool based on Docker/Python to massively gather data about thousands of kernel configurations. Mathieu will describe how 200K+ configurations have been automatically built and how machine learning can exploit this information to predict properties of unseen Linux configurations, with different use cases (identification of influential/buggy options, finding of small kernels, etc.) The vision is that a continuous understanding of the configuration space is undoubtedly beneficial for the Linux community, yet several technical challenges remain in terms of infrastructure and automation."

Is taming the Linux kernel configuration space a harder problem than resolving Chess? 

  predict the class (BUILD/FAILURE) out of options values • Retrospectively and despite our investment, we found relatively few bugs of Linux -Is it due to the way we sample? -Is it due to the stable version of Linux we chose? -Is it due to the high-quality of Linux, its contributors and its industry-strength, community-based effort? Challenges • Sampling is based on randconfig -randconfig does not produce uniform random samples -hypothesis: the testing "community" has over-fitted randconfig • We need other sampling strategies! -Uniform (but SAT-based techniques should be improved) -Coverage-based sampling (e.g., t-wise) -Knowledge-based sampling • The cost of gathering data is important (15K+ hours of computation) • Incremental build of configurations • Bugs do not transfer well • However, kernel size "knowledge" may transfer -Instead of starting from scratch, we can transfer a prediction model for another version of Linux (ongoing work) Challenges • Kernel CI / 0-day -Our focus: testing configurations in the large -Complementary! -Learning techniques can be used in both contexts -Sharing data
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	Challenges
	• "Smart" build infrastructure
	• Unify the force!

-Other properties (e.g., warnings, boot, security)

• With devs/contributors in the loop -We need knowledge to validate our learning model -We need knowledge to apply "smart" sampling -We aim to produce actionable knowledge • TUXML needs you! Conclusion (feedbacks welcome!) • Learning From Thousands of Build Failures of Linux Kernel Configurations -Mathieu Acher, Hugo Martin, Juliana Alves Pereira, Arnaud Blouin, Djamel Eddine Khelladi, Jean-Marc Jézéquel -https://hal.inria.fr/hal-02147012 • Learning Very Large Configuration Spaces: What Matters for Linux Kernel Sizes -Mathieu Acher, Hugo Martin, Juliana Pereira, Arnaud Blouin, Jean-Marc Jézéquel, Djamel Eddine Khelladi, Luc Lesoil, Olivier Barais -https://hal.inria.fr/hal-02314830 •