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Abstract Flash memory based embedded computing systems are becoming increasingly prevalent.
These systems typically have to provide an instant start—up time. However, we observe that mounting
a file system for flash memory takes 1 to 25 seconds mainly depending on the flash capacity. Since
the flash chip capacity is doubled in every year, this mounting time will soon become the most
dominant reason of the delay of system start-up time. Therefore, in this paper, we present instant
mounting techniques for flash file systems by storing the in-memory file system metadata to flash
memory when unmounting the file system and reloading the stored metadata quickly when mounting
the file system. These metadata snapshot techniques are specifically developed for NOR- and
NAND-type flash memories, while at the same time, overcoming their physical constraints. The
proposed techniques check the validity of the stored snapshot and use the proposed fast crash recovery
techniques when the snapshot is invalid. Based on the experimental results, the proposed techniques
can reduce the flash mounting time by about two orders of magnitude over the existing de facto
standard flash file system, JFFS2.

Key words ' Fast booting, flash memory, flash mounting, and metadata snapshot
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