ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn

Journal of Software,2014,25(11):2575-2586 [doi: 10.13328/j.cnki.jos.004573] http://www.jos.org.cn
© . Tel/Fax: +86-10-62562563
%

12 1 1
! !
Y , 100872)
it , 223300)

, E-mail: jiangtaow@ruc.edu.cn, http://www.ruc.edu.cn

(solid state driver, SSD) PC

) SSD , SSD

, SSD . SSD , '

MLC SSD SLC SSD , _
FAMC.FAMC SSD , ,
SSD.FAMC , SSD
,FAMC SSD
FAMC , ,FAMC , 1/0.

: TP311

: , , . . ,2014,25(11):2575-2586. http://www.jos.
0rg.cn/1000-9825/4573.htm

: Wang JT, Lai WY, Meng XF. Flash-Aware multi-level cache management strategy. Ruan Jian Xue Bao/Journal
of Software, 2014,25(11):2575-2586 (in Chinese). http://www.jos.org.cn/1000-9825/4573.htm

Flash-Aware Multi-Level Cache Management Strategy

WANG Jiang-Tao'?, LAl Wen-Yu!, MENG Xiao-Feng*

Y(School of Information, Renmin University of China, Beijing 100872, China)
%(School of Computer Science and Technology, Huaiyin Normal University, Huaian 223300, China)
Corresponding author: WANG Jiang-Tao, E-mail: jiangtaow@ruc.edu.cn, http://www.ruc.edu.cn

Abstract: Solid state driver (SSD) based on flash memory has been widely used in various types of applications such as mobile devices,
PC machines, and servers. Compared with conventional disk, SSD enjoys faster access speed, better shock resistance, and lower power.
However, it will not completely replace the disk as the secondary storage in the short run due to its inherent properties such as asymmetric
read/write and high price of per gigabyte. Integrating SSD and magnetic disk together can benefit from different performance advantage to
obtain good high performance and low cost. This paper proposes a flash-aware multi-level cache scheme (FAMC) which considers the
significant discrepancy between MLC type and SLC type SSDs. FAMC uses two types of SSD as a cache layer between main memory and
magnetic disk. Depending on the characteristics of data access in database application and file management, FAMC conditionally caches
the page evicted by buffer manager to different types of SSD. FAMC considers the impact of the write pattern and type of workloads on
the system performance, which adopts flash-aware algorithms and data structures to manage the data stored in SSD. Furthermore, in view
of the asymmetry of the replacement cost, the study proposes a flash-friendly buffer replacement policy. The strategy is implemented on a
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simulation storage system based on SLC type SSDs and MLC type SSDs, and its performance is evaluated. The experimental results show
that FAMC can significantly reduce system response time and disk /O cost.

Key words: solid state driver; database; multi-level cache; replacement cost; buffer
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