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Considerations for Designing an Integrated Write Buffer
Management Scheme for NAND-based Solid State Drives

Sungmin Park*, Sooyong Kang**

Abstract

NAND flash memory-based Solid State Drives (SSD) have lots of merits compared to traditional
hard disk drives (HDD). However, random write in SSD is still far slower than sequential
read/write and random read. There are two independent approaches to resolve this problem: 1)
using part of the flash memory blocks as log blocks, and 2) using internal write buffer (DRAM or
Non-Volatile RAM) in SSD. While log blocks are managed by the Flash Translation Layer (FTL),
write buffer management has been treated separately from FTL. Write buffer management schemes
did not use the exact status of log blocks and log block management schemes in FTL did not
consider the behavior of write buffer management scheme. In this paper, we first show that log
blocks and write buffer have a tight relationship to each other, which necessitates integrated
management of both of them. Since log blocks also can be viewed as another type of write buffer,
we can manage both of them as an integrated write buffer. Then we provide three design criteria
for the integrated write buffer management scheme which can be very useful to SSD firmware
designers.
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