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An Efficient Wear-Leveling Algorithm for NAND Flash SSD
with Multi-Channel and Multi-Way Architecture
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ABSTRACT

This paper proposes a wear-leveling algorithm that exploits the properties of SSD memories with multi-channel
and multi-way architecture. When a write request arrives, the proposed algorithm classifies the stored data in
DRAM buffer into hot or cold according to logical address access frequency, and performs data allocation to
reduce deviation of block erase counts. It lowers the chance of increasing erase count by allocating cold data to
blocks which have high erase count. Effectiveness of the proposed algorithm is verified by executing various
applications on a multi-channel, multi-way SSD simulator. Experimental results show that differences in erase
count among blocks is reduced by an average of 9.3%, and total erase count decreases by 4.6%, when compared

to previous wear-leveling algorithm.
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Fig. 1. Flash memory-based file system architecture.
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Table 1. Parameter of NAND flash memory used for
simulation

Parameters Value
Number of channels 4
Number of planes per channel 2
Number of blocks per plane 8,192
Number of pages per block 64
Page size 2KB
Address mapping unit Superpage
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Table 2. Comparison result of differences in erase
counts

Dual Comparison

Programs Pool[17] Proposed %)
Document editor 63 58 -7.9
Streaming
MP3 data 66 59 -10.6
downloader
Streaming
MPEG data 69 65 -5.8
downloader
Web browser 77 67 -13.0
Average 68.8 62.3 9.3
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counts

Dual Comparison

Pr P

ograms Pool[17] roposed %)
Document editor | 225,362 213,192 -54
Streaming
MP3 data 210,571 200,463 -4.8
downloader
Streaming
MPEG data 218,493 205,601 -5.9
downloader
Web browser 237,124 231,670 2.3
Average 222,887 212,731 -4.6
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