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(Implementation of a File System for Flash Memory)
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Abstract Advantages of flash memories are their shock resistance and f{ast read speed, which is
much faster than that of a HDD. Because ol these characteristics, they are increasingly used in the
traditional household electric appliance and portable handset and ,therefore, development of file systemns
which use them as storage medium is increasingly needed. But they have two problems as storage
medium. First, data stored in them cannot be overwritten: it must be erased before new data can be
stored. Unfortunately, this erase operation usually takes about one second. Consequently, updating data
m flash memories takes long time. In this paper, their problem is solved by using a data update
mechanism like LFS(Log-structured File System). Second, their erasc operations are restricted. We
propose novel cleaning policy in order to increase the life cycle. We implernented FAT file system,
which is suitable to small storage medium and solved problems, which usually happen in implementing
FAT. We evaluated the performance of sequential writes and random writes on our implemented flash
file system.
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Read Cyvcle 80-150 ns
Write Cycle 10 ps/byte
Erase Cycle 05 ~ 1 s/block

100,000 times
64 kbytes - 256 kbyles

30-50mA in an active state
20-100 #A in a standby state

Erase Cycle limit

Erase unit size

Power Consumptlion
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Block 2 Block Allocation Map
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Block 7

a9 2 YA =) wole F=
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EA dledy #Art =40 245 AA9 By
1 FelA Wme) RrE wireiel @l g BAM JH
gl 4upe| e FEn, vt 3 EUWe] BAM 27)
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BAMe] &= g EE45E 4A delert A"
o} Al=® 2718 A, 24 2y FEAe Z EUY
EUHE 4d3, A EUQ Af, 259 27 & £
71EEck 283, RF7 BT EU] IEA ZAbeke
LHE B3 o g & EUS BAME FAM
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@ Y (back—up) EU(A 22 EU)e} valid £Z3) Ho]
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314X FAT TEA9 244 )4 dhde] sl
A9sEn, 32 HME oF 7 7% 784 o3
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3.1 FAT2| 2ME D 518 2

FAT % A=%] 338 A % 717 £A14-2 7198
T 9. F 7R BAEE B linked-list2 5o )
= FATY 57 ook

AR, FAT 29 A= dojge] BE7} linked-
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FH 2B E = 205E Agle] 2ol Ty A&
®H A5e] "olAA ok B EEdA FEE mtd A
M= ol BAFEE AME7] WA inode W
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Z vnode W AFANE ot Fde F2E
A8 A FAT ®lolE2 ZAE W inode A4S sHED.
kA, oj¥g std H29 AW 2T A (offset) et &
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olelE Y A, HLolE inode AN AXE AW
7} glewg FAT Elo]B2 Adsiodol dck FAT H|
o] B-& AMEHE Ao Dol (), ¢, 2xc, 3¢, dic,
Sre REAS) 1A ARE inode FH4lol AR}
2ol 3+c LEAL HolglE ¢erhy, Jxc LA o)
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< 4 Atk Inode Aol See LEA7A] 94x AR
7} AAES JeEs Sk olH f=Ae Holeks
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