NANDE ZA v A ZUA &= AS9 44 & 4537

NANDE ZHAHI R E 93 EHA 5
Alse] AA 8 A-s%371
(Design and Performance Evaluation of a Flash Compression
Layer for NAND-type Flash Memory Systems)

¥ F+
- A
[e]] =T

{Keun Soo Yim)

= "
Bt & 4 A

(Hyokyung Bahn)  (Kern Koh)

2 % AT FuUs ARV Aol FFFo] mgt NANDE ZHAuRaE A28 Bzrd%
A2 AMg-she A7 §55tn ok sHAY, A5 HERIIY9ARQI st=riazed] vis] NANDE Z
AdRes @9 FF vlgo] A At Fob AF I &3 #eErt "asid AR FIUg
EgFo AHEEA e dEAHQ o E dHelel 45 7ol Utk Al NANDE EeAlv=e)o]
ME gt 71 AHgo] 42 @tk ol NANDE EAvizelr}t Holx) &9 Y&ve Adsto ¢t
% dlolelzl A HolARD &2 AS UR dHs @S FYNA 459 oSS HAEA 74
7171 g Zolct. ol#ig EAS HAsl7) Y3 B =RAAE Fe 379 45 tojelE 7] HAS B
& 153g & shite ZalAl Holxo] AR ZHAl ¢F AFE BAsn H%S HEd 4%
B7t A3 ARjbsle: FHA 4 AlSe AR AR FHE 40% o) st 227 dYEE
A ANEE g9 £ A

F19E  ZYAuiEd, ZgA MBA S ZYA GEASE, dHole =

Abstract NAND-type flash memory is becoming increasingly popular as a large data storage for
mobile computing devices. Since flash memory is an order of magnitude more expensive than magnetic
disks, data compression can be effectively used in managing flash memory based storage systems.
However, compressed data management in NAND-type flash memory is challenging because it
supports only page-based 1/Os. For example, when the size of compressed data is smaller than the
page size, internal fragmentation occurs and this degrades the effectiveness of compression seriously.
In this paper, we present an efficient flash compression layer (FCL) for NAND-type flash memory
which stores several small compressed pages into one physical page by using a write buffer. Based
on prototype implementation and simulation studies, we show that the proposed scheme offers the
storage of flash memory more than 140% of its original size and expands the write bandwidth
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