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Abstract Flash memory based storage has been used in various mobile systems and now is to
be used in Laptop computers in the name of Solid State Disk. The Flash memory has not only merits
in terms of weight, shock resistance, and power consumption but also limitations like erase-
before-write property. To overcome these limitations, Flash memory based storage requires special
address mapping software called FTL(Flash-memory Translation Layer), which often performs merge
aperation for block recycling. In order to reduce block recycling cost in NAND Flash memory based
storage, we introduce another block recycling scheme which we call migration. As a result, the FTL
can select either merge or migration depending on their costs for each block recycling. Experimental
results with Postmark benchmark and embedded system workload show that this cost-based selection
of migration/merge operation improves the performance of Flash memory based storage. Also, we
present a solution of macroscopic optimal migration/merge sequence that minimizes a block recycling
cost for each migration/merge combination period. Experimental results show that the performance of
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Flash memory based storage can be more improved by the macroscopic optimization than the simple
cost-based selection.

Key words : Flash memory based storage device, merge operation, migration operation, FTL
(Flash-memory Translation Layer)
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