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Abstract NAND flash memory-based storage devices have asymmetric data processing units and the
physical characteristic of erase before write. Therefore, in order to hide these issues and use them in
the same way as general storage devices, a flash transfer layer (FTL) is used to manage logical addresses
and physical addresses separately. Recently, performance-optimized page mapping techniques have
been widely used. However, this method has the problem of excessive increase in mapping information
for mapping logical addresses to physical addresses as the storage device capacity increases. To solve
this problem, research is being conducted to reduce the overhead of mapping information. In
particular, research on batch processing by collecting data in a write buffer based on block mapping
has improved not only the overhead of mapping information but also the performance issues of block
mapping techniques. However, further research is needed to optimize the buffer management policy for
selecting blocks to be batch processed. Therefore, this study analyzed the impact of buffer replacement
algorithms on system performance in a write buffer environment that processes data in blocks. In
addition to traditional replacement algorithms such as LRU and FIFO, this study proposes new
replacement strategies that consider the characteristics of NAND flash memory and evaluates their
performance through experiments. Through experimentation, we analyze the impact of buffer
replacement policies on performance and propose research directions for optimizing buffer size and
buffer replacement policies.

Key Words : NAND Flash Memory, Flash Translation Layer, Block Mapping Method, Page Mapping
Method, Large Capacity Storage
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