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( Data allocation and Replacement Method based on The Access

Frequency for Improving The Performance of SSD )
F A 7Y BT

[e} qul

( Yu-Seok Yang and Deok-Hwan Kim )

(@] ok
I =

SSDE W= el nes] Bz FyEl 9y s e vaaste we B g 27 s 957 A4 I,
Bolzo)7h $7b5 siths 542 AR itk o9 o] J1Ee] SE Uaash T 548 2 SSDE addow B
7] 91s) FILS ol gath FILS W3 o] mel sold, 2%, 21 25 Wy waog Pefed, 1 5 271 3%
W9 94 71 F BASTSH FASTE @8 @t 4] slo]x) Batsh Apa) ito] wol whyste] SSDe| Aol WolAe £
£ 23 9o B e=Rolqt o) sl fsid SSD thre] PRAME HEHE A=9e % 27 223 Hot vlolE S
Agehe geon dgstel goimel uel Bel R wgshs A 0 wAVWS Adgch ALE PHe FaEe o
2 Cold vlelElt EaA) Mmelo] @9 Dejaslh Absd PRAMe] =1 BEw 42 WNEs we dolHs duwe

2H, 3 A 9 A S F9 SSDY AT £HS AL Ak Ed 8% dA7F = PRAMY #EES
=ol7] Hall diolg] wAl WS AMESth AFAT} abAdAke] A9 Ak Wo] BAST Hl&l] oF 46%4 %= FASTel H]
3 oF VUAE 357t BaEAT, 227 A5 AS 7bzF 712 BAST, FASTO) B3l 34%, 19%<] Ad5o] =9, 7]
A% 9] ZHz 5%, 3%9] A% S Hlth

Abstract

SSD has a limitation of number of erase/write cycles and does not allow in—place update unlike the hard disk because
SSD is composed of an array of NAND flash memory. Thus, FTL is used to effectively manage SSD of having different
characteristics from traditional disk. FTL has page, block, log-block mapping method. Among then, when log-block
mapping method such as BAST and FAST is used, the performance of SSD is degraded because frequent merge
operations cause lots of pages to be copied and deleted. This paper proposes a data allocation and replacement method
based on access frequency by allocating PRAM as checking area of access frequency, log blocks, storing region of hot
data in SSD. The proposed method can enhance the performance and lifetime of SSD by storing cold data to flash
memory and storing log blocks and frequently accessed data to PRAM and then reducing merge and erase operations.
Besides, a data replacement method is used to increase utilization of PRAM which has limitation of capacity. The
experimental results show that the ratio of erase operations of the proposed method is 46%, 38% smaller than those of
BAST and FAST and the write performance of the proposed method is 34%, 19% higher than those of BAST and FAST,
and the read performance of the proposed method is 5%, 3% higher than those of BAST and FAST, respectively.
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Fig. 1. The proposed Structure of the SSD.
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2. FAST (Fully Associative Sector Translation)
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