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Abstract

Linux System Read / Write
Performance Optimization

Using Remapping Technique

Jeongseok Ryoo
Department of Computer Science and Engineering
Collage of Engineering

The Graduate School

Seoul National University

NAND flash memory can not be overwritten, so if the host
performs overwriting, the modified data must be written to the
new physical page. As a result, the mapping between the logical
block address of the host and the physical page of the flash
memory 1s continuously changed, and the flash translation layer
stores and manages this information in the address mapping
table. The technique of move/copy data by modifying only the

information of the address mapping table without read/write the
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physical page using this mapping property is called "remapping".

With remapping, two optimizations are possible with this
technique, since the logical block address of the data can be
moved arbitrarily.

First, the move/copy speed of the data can be improved. With
remapping, only the mapping table which is cached in memory is
modified without read/write of the physical page, so the overall
move/copy execution time is greatly reduced.

In addition, it is possible to improve read performance by
eliminating fragmentation in the system. Fragmentation refers to
the case where the data to be read is scattered and stored. By
eliminating this fragmentation using remapping, the software
stack overhead is reduced and the read performance is
improved.

In this paper, we introduce and optimize Linux file utilities and
log structure file systems, which have the optimizations as the
remapping technique mentioned above. The Linux file utility
causes read performance degradation due to fragmentation of
files during processing of the files, and the log structure file
system causes read/write performance degradation due to
fragmentation occurring during data write and periodic segment
cleaning.

It is confirmed that the performance of the Linux file utility is

b u
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improved by up to 3.4 times and the read/write performance of
the log structure file system is improved by 2.1 times and 2.2
times, respectively, by optimizing the two objects through the

remapping technique.
Keywords : flash memory, remapping, file system fragmentation,

Linux file utility, file system, I/O performance optimization
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