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Abstract NAND flash memory is used as a medium for various storage devices due to its high data
processing speed with low power consumption. However, since the read processing speed of data is
about 10 times faster than the write processing speed, various studies are being conducted to improve
the speed difference. In particular, flash dedicated buffer management policies have been studied to
improve write speed. However, SSD(solid state disks), which has recently been used for various
purposes, is more vulnerable to read performance than write performance. In this paper, we find out
why read performance is slower than write performance in SSD composed of NAND flash memory and
study buffer management policies to improve it. The buffer management policy proposed in this paper
proposes a method of improving the speed of a flash-based storage device by analyzing the pattern of
read data and applying a policy of pre-reading data to be requested in the future from NAND flash
memory. It also proves the effectiveness of the read-ahead policy through simulation.

Key Words : NAND flash memory, storage system, pattern analysis, buffer management policy, read ahead

0] =22 20228HAT HHMIYEIY SHAXITH| X|YS WOl RMEQS
"WAIKXE : 0|34M(hyunseob@bu.ac.kr)
M 202249 69 7Y 8 20224 7€ 18Y AARAZY 20223 78 22



10 AMEQIHUSSE=EX| M8H M4z, 2022

1. M2

| oy Bakgel 54T 57k e AFEA
719 S olEoiRa, ol ZAIYA W& dlo]
BE 1£407 97| 913 459 aARte] A&
Al gF= I Qiek ol e 8a+E w7 9
off IHA thFES] AGAIARINA ARSI QE A AlA
HE2 M2 1% 459 AR R w2A] iA=L
AUtk &3] 1% AR 9] wHojg ARREIL Sl |
E A viRgs AKE v wkE Holy AP &
T ofjof oheFgt Eoke] A% Aol L=l
8y B S HlolE ¢i7] A7) A2 £=9] 53]t
E4Jo] QJrh(1, 2] derdoz ZefA] ywael 97]e}
7] £59] zjol= oF 1:10 H[&2] 2}o]7} Q17| wjEo
71 A7t Ad=EHHE 27 A& AfAds] flg
ThoFst At7h X E o] vk Bo] ZHA] HEeE] HE
W ] AL QRE 27 X2 A sk ¢
o =0} gk ey Htolle HE S| vz e
2 3449 SSD(solid state disk)olA 7] LEHT} Q]
7] &0 Feket 42 HQlrt. ulehA] ZEjA] w2 e
718 AR N E 7] £&E RSk gt HH
] M) AT BRsith 2 =74 SSDoflA
7] SEHT A7) £57F 19 ol{E H96|aL o]& A
Ast7] gt HH ] Y Agith 2 =RolA Al
Qrel= Wu e FAL 97 HolH e Hes £A45)
3 w|Eo] 878E HolEE W Al WA T
g 9JolfF= BAZ ALsto] EA 7I8E A AA9
S5 JfASkE WS AQkith E3t AlEFoldS
B wigl 97l A9 aAE ST

2. g

2.1 HE 2| H22le| BEG} SX

Fig. 1€ W= 24 wjmele] 722 Rolxm gtk
293t o] W= FeAMEels oy Ao Ssos
o] Hof 9L 7} B ofe] Ao Wol Az P40l

=

o] ot ZEjA] HEE ] 8 EAL floHE 7]
A g F7HS A YJof dl=(erase-before-write) AT}

AH71/27] S&2 Ho]x] TR A=l 297 54
E5 @92 A== Aot ol2fd EAS A7
o] dHtAoZ FTL(flash transfer layer)[3-71 A}
Rt} FTLS =23 40 224 F45 Hdst

oo 4o rlo

Read/ Write
ﬁ Erase
Block 0 Block n
P Pagel (512B~2KB) Page0 (512B~2KB)

Pagel Pagel
Page? -~ Page?
Page? Page?
Page m Page m

[Fig. 1] Structure of NAND Flash Memory
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