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AEMEZRERS (Log-structured FS)

The Design and Implementation of a Log-Structured File System

Mendel Rosenblum and John K. Ousterhout

Electrical Engineering and Computer Sciences, Computer Science Division
University of California
Berkeley, CA 94720
mendel @sprite.berkeley.edu, ouster @sprite.berkeley.edu

Abstract

This paper presents a new technique for disk storage
management called a log-structured file system. A log-
structured file system writes all modifications to disk
sequentially in a log-like structure, thereby speeding up
both file writing and crash recovery. The log is the only
structure on disk; it contains indexing information so that
files can be read back from the log efficiently. In order to
maintain large free areas on disk for fast writing, we divide
the log into segments and use a segment cleaner to
compress the live information from heavily fragmented
segments. We present a series of simulations that demon-

strate the efficiency of a simple cleaning policy based on
cost and henefit. We have imnlemented a nratotvne lago-

magnitude more efficiently than current file systems.

Log-structured file systems are based on the assump-
tion that files are cached in main memory and that increas-
ing memory sizes will make the caches more and more
effective at satisfying read requests[1]. As a result, disk
traffic will become dominated by writes. A log-structured
file system writes all new information to disk in a sequen-
tial structure called the log. This approach increases write
performance dramatically by eliminating almost all seeks.
The sequential nature of the log also permits much faster
crash recovery: current Unix file systems typically must
scan the entire disk to restore consistency after a crash, but

a log-structured file system need only examine the most
recent nortion of the lag
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