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ABSTRACT

The storage component of SSD is NAND flash memory, it has shock
resistance and high speed of read operation. SSD uses multi-channel
architecture for increasing.speed-of read/write operation. Therefore the
storage size of SSD and flash chips in it is increasing such that a request
does not cause all chips to work, and some chips-are idle. A device can
service up to one request.at a time, and OS separates the sequential read
access to many requests to.command the device. We proposed a prefetch
policy for predicting sequential read.aceess, and hoped to connect the
sequential read requests. By this way it could speed up the progress of
sequential read access on SSD. Then we also observe the effect of prefetch
on different hardware architectures. Finally, our prefetch policy used on the
SSD architecture with 8-channel and four flash chips in each channel can
improve about 22.5%.
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~ ~ Background

2.1 Flash memory characteristics
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Figure 3. The structure of flash memory
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2.2 Multi-channel and interleaving
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2.3 Motivation
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Figure 13. The effect of different prefetch timing and prefetch size
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Figure 15. The example for the function of the thread
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3.4 Buffer replacement
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Default system configuration

Flash memory capacity 20GB
Number of channels 8

Number of CEs per channel 4

Page size 2KB
Block size 128KB
Read ahead buffer AMB

Page read (setup) lus

Page read (busy) 100us
Page read (data transfer) 30us
Number of continuous sectors to perform prefetch 256 sectors
Prefetch size 512 sectors
Thread table entry 20
Prefetch buffer replacement policy FIFO

Tablel.” Default system cofiguration
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Figure 16. The concept for the different prefetch situation
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Figure 17. The statistics for the different sequential read sizes
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Figure 18. The different prefetch policies on the 8 channels architecture
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Figure 19. The different prefetch policies on the 2 channels architecture
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Figure 20. The experimental result for the effect of using thread table
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Figure 21. The experimental result for different prefetch buffer sizes
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Figure 23. The experimental result for different number of channel
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Figure 24. The interleaving diagrams of different number of CE
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