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Abstract The Log-structured File System (LFS)
collects all modified data into a memory buffer and
writes them sequentially to a segment on disk. Therefore,
it has the potential to utilize the maximum bandwidth of
storage devices where sequential writes are much faster
than random writes. However, as disk space is finite,
LFS has to conduct cleaning to produce free segments.
This cleaning operation is the main reason LFS perfor-
mance deteriorates when file system utilization is high.
To overcome painful cleaning and reduced performance
of LFS, we propose the segment space recycling (SSR)
scheme that directly writes modified data to invalid areas
of the segments and describe the classification method of
data and segment to consider locality of reference for
optimizing SSR scheme. We implement U-LFS, which
employs our segment space recycling scheme in LFS,
and experimental results show that SSR scheme incr-
eases performance of WOLF by up to 1.9 times in HDD
and 1.6 times in SSD when file system utilization is high.
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