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Flash-Based Database: Studies, Techniques and Forecasts
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Abstract  With the growing popularity of flash memory, flash has been widely used in various
types of applications, such as mobile devices, PC machines, and servers. Flash, as a new type of
storage media unlike disk, has its inherent properties which include non-volatility, high access
speed, shock resistance, lower power, and high storage density etc. These properties, however,
will bring new challenges for data management. Although disk-based database management sys-
tem has the powerful ability for managing data, its current techniques cannot make full use of
high 1/0 performance of flash memory if we transfer it to flash without modification. Therefore,
it is a hot topic to design and implement flash-based database systems. In this survey, the new
properties and translation layer of flash is introduced firstly. Secondly, several database critical
techniques on buffer, index, query optimization, and transaction processing are surveyed and
classified. Thirdly, we discuss some research issues on flash-based hybrid storage systems. At

last, based on the analyzed problems, suggestions for future research works are put forward.
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@ http: //www. oracle. com/us/products/database/exadata
@ http: //www. pdl. ainu. edu/DiskSim
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Background

Flash memory emerges as a new electronic device with
low access latency. no mechanical latency, low energy con-
sumption and high resistance to shock when compared with
magnetic disks. NAND flash memory has been widely used
as storage alternative for embedded systems. In the past
years, with the increasing of capacity and decreasing of unit
price, flash-based solid state disks (SSDs) has been steadily
expanded into personal computer and enterprise server mar-
kets. Flash memory is considered as the main storage device
instead of disk in the next generation. Today, many different
types of flash devices are finding their way into the storage
hierarchy of database management systems (DBMS). How-
ever, flash device is not perfect; some of its physical proper-
ties, such as erase-before-write and limited write-erase
cycles, which not only degrade the 1/O efficiency on flash
memory, but also wear the flash data blocks out quickly.
Traditional disk-based database cannot make full use of high

1/0 performance of flash memory if we transfer it to flash

without modification. Consequently, it is necessary to design
and implement flash-aware database systems which can han-
dle flash chip constraints elegantly during data managements.

In order to solve the above problems, more and more at-
tentions have been given to this area. Recent years, research-
ers proposed several key technologies which are needed to be
addressed on flash-based database systems. There are a lot of
research topics still ahead, which need more people jump on
the flash-based database researches. The content of this pa-
per mainly provides a summary for related works and helps
researchers discover the interesting issues.
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