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RFES : Design of a Reliable NAND Flash File System
for Embedded system
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ABSTRACT

NAND flash memory has advantages of non-volatility, little power consumption and fast access time. However, it suffers from inability
that dose not provide to update-in-place and the erase cycle is limited. Moreover, the unit of read and write operations is a page. A
NAND flash file system called YAFFS has been proposed. But YAFFS has several problems to be addressed. In this paper, the Reliable
Flash File System(RFFS) for NAND flash memory is designed and evaluated. In designing a file system, the following four issues must
be considered in particular for the design: (i) to minimize a repairing time when the system fault occurs, (i) to balance the number of
block erase operations by offering wear leveling policy, and (iii) to reduce turnaround time of memory operations by reducing the amount
of data written. We demonstrate and evaluate the performance of the proposed schemes.

Key Words : NAND Flash Memory, YAFFS, Embedded System, File System, Journalling, Mounting
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write(){
Allocate a free block;
It new write
Write data into the free block
else{
Mark the obsolete data as /nvalid,
Write data into the free block;
}
}
cleaning(){
Select a victim segment for cleaning;
fdentify valid data in the victim segment;
Copy out valid data to another clean flash memory
Erase the victim segment;

}

el s, Axd ZE 2 A Axge dad AT,
ZA e #F AHES A9 Ae AR Aw

Y HE 2P,
WE dolde FaE WAsd duw &
delElg 2@ YAFFSO vls 7] 3157}

feh 223 Qs Asagel ARH A0
Zoldl Ng AMow #% AL AQsHA A

T
it

(<)
YA ~RS S43 dAeln, g8 Wra ALES 4
5l FRAM(Ferroelectric RAM), MRAM(Magnetic RAM)
5o AAN v R E o]&43ly He NFHA =& 1
A 2elo] ALE S AF Yoz dAET

d1gH

[1] White Paper: Two Technologies Compared: NOR vs. NAND,
“www.m-sys.com/NR/rdonlyres/24795A9E-16F9-404A-85

7C-C1DE21986D28/229/NO R_vs_NANDS5.pdf”
[2] ol 20059 9¥ 139 “AA4A 167]7F H= EHAHE
g AA A i http/news.naver.com/news/read. php=
LSD&office_id=020&article_id=0000315605&section_id=101
&menu_id=101".
AeHE, o T A de FHAED AP AE F5

L= =2
25l BAAIRe A% B0 BeY, Ay
1

4] #A7), wsa, AT, ‘et = S 3 AAe 93
oY A F A, A =EA] A9-AR A4, 2002
9 124

[5] M. L. Chang, P. C. H. Lee, R. C. Chang, “Manageing Flash
Memory in Personal Communication Devices,” Proc. of IEEE
Symp. on Consumer Electronics, pp.177-182, 1997.

[6] Mei-Ling Chiang, Paul C. H. Lee Ruei-Chuan Chang,
“Cleaning Policies in Mobile Computers Using Flash
Memory,” journal of System and Software.

[7] A Space-efficient Flash Translation Layer for CompactFlash
Systems, Jesung Kim, Jong Min Kim, Sam H. Noh, Sang
Lyul Min, Yookun Cho, IEEE Transactions on Consumer
Electronics, May, 2002.

[8] Understanding the Flash Translation Layer(FTL) specifi-
cation. Intel: 1997.

[9] WindRiver, “TrueFFS for Tornado Programmer’s Guide
1.0,” 1999.

[10] David Woodhouse, “JFFS: The Journaling Flash File
System,” Technical Paper of RedHat inc. Oct., 2001.

[11] YAFFS Spec, http://www.alephl.co.uk/vaffs/yaffs.html.

[12] MResenblum and JK.Qusterhout, “The Design and
Implementation of a Log-Structured File System,” ACM
Transaction on Computer Systems, Vol.10, pp.26-52, 1992.

[13] Richard Menedetter, “Journaling Filesystems for Linux.”

[14] Margo Seltzer, Keith Bostic “An Implementation of a
Log-Structured File System for UNIX.” Winter USENIX,
January, 25-29, 1993.

[15] Mendel Rosenblum, “The Design and Implementation of a
Log-Structured File System.”

[16] Atsuo Kawaguchi, Shingo Nishioka, Hiroshi Motoda, “A
Flash-Memory based File System,” Proceedings of 1995
USENIX Technical Conference, pp.155-164, 1995.

[17] o1&} Z, o471, A71%, “Yids A Y Al2=ge 9%
ZdQ AR AY”, 4Rty 2005 7Hested E=E.

[18] w3}, o]+, 471%, “NAND A o 2g »d
of AA" AR 2006 tetEUREER.

[19] ZHE, o154, 471%, “NAND 4] 3 Ao we

A 22 72 AA", ARty 2005 7HestE R E

>
[
T

I
-4
it

i
A
Jiza)



582 dWEMElEsl=

ZEAA MN12-AT M7=(2005.12)

o Bl &
e-mail : withsoul@melon.cs.pusan.ac kr
2004 B heka Ay A 3tk
2004 ~ A A FAb st AR FEl e

SERR
B ok = A2,

3, 39 A=Y 5

74 HES

% & 3

e-mail : downy25@melon.cs.pusan.ac.kr

2006 kgt A B FH E SR

0008 ~8A ANt AR AFHE
T4

PR Y A2 dEr o), g

de Azg 5

TN
e-mail : rider79@melon.cs.pusan.ac.kr
20051 FAIUEt e ) FHF A (3L
2005~ @Al Tt P27 e 5 e

Aol Qv s AxY, JyAe 5

o & 7
e—-mail : nick@melon.cs.pusan.ac.kr
2005 FAristw A u 7 Fe Fatap(eAh
20060~ A FAM S A B AT Zsk)
&AL
ok Qutls A2d, FAA2d, o
EYa F
of F

e-malil : jklee@melon.cs.pusan.ac.kr

1996 HAY SR A 2 A AL TR EHAL)

19981 F-Abgistw AL A AR I (A A}

19981 ~2001d F2dHFA} 2

20014 ~20050 FAtdlgha & st
(Z A}

ok weu o] doly @5, LRA, e Axy

d 7
e-mail : kdchung @pusan.ac.kr
19734 A & ekl (3HAL
19751 A &gt (4 AL
19861 A& disti AAHE A g (o] 8HEkA})
1990 d ~1991d MIT, South Carolina th&



