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Kernel Usage Statics and Actual Memory Consumptions
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Abstract: The features of embedded devices are becoming more functionalized and complicated, as IoT and
edge computing attract attention recently. Linux is being adopted spreadly for these embedded devices since
it has abundant software assets such as network stack. However, unfortunately, the memory amount required
by Linux could be one of the most obstacles for embedded products because the kernel is bloating at every its
version updated. We can disable unused kernel features by specifying in the Linux kernel configuration, but
it must be hard to find an enough configuration setting because of lots of complicated configuration items.
This research proposes a method to mechanically extract the correspondence between each Linux Kernel
Config item and kernel internal functions and to profile the kernel function invocations and actual memory
consumption related to each Config item while an application is running. As a result, profiled outputs can
help for Linux kernel tinification with finding kernel config items which could be less used and consume large
memory. In this paper, we also show an experimental result that indicates a kernel running in a Ras-Pi based
embedded system could shrink 6.5MB after applying tinification with the proposed method.
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.config — Linux/x86 4.9.22 Kernel Configuration

Linux/x86 4.9.22 Kernel Configuration 1
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