98

BRANFH=EA: FAFEA A4 2 F8 A 153 A 2 30092

HE ZdA RS A A7-A% HY Az
(A Self-Description File System for NAND Flash Memory)

= t ﬁ
5t = of

+

(Sang-oh Park)

44 =

(Jun-yeong Han) (Sung-jo Kim)

2 & Jd= ZHA YEIdE sl=gam =sloldel EEF EX4o| gar] gid, 71& sedlaa
ZgolBE 9% FY A2FlE P ZHA) f2gddA oz ASE £ Qo o] EAE AEd] 9
3 = S vRE AL 3y A2"o) AgEgoy Bde wel FRE wY vojete} EEldte A
e T2 W, gdo] 24A dnjd s wHE FRIE AFE HoIXE AAEE LwIEsL &
Agct =3, 3 Aoy 5 A9 gl FEsE AFH Holxr) SAHAS W, 9Y A2
A He A FAZ Utk B =ERdXME o9 e 584 EA9 BA EAE A
A8 A7) Me #Ho)A(Self-Description Page) 71# dlmg] 4e] o] 3 A 2=(In Memory Core
File System) 7% AIgstc} o} J|HE 283t AEA NP5 SDFS(Self-Description File System)
AXe d= FYA WE2D] o] dF HojAEo) AsitiEte HA Al2YE HdA BT = 9o

o, YAFFS25t} 2719} 817] A%& 2427 B 36%, 15% FLAAL, vhEE AZE o 1/20707] &
SAF
19 E  HE A MR, Y M2, A7-AE solA, HE 4o me] g A2H

Abstract Conventional file systems for harddisk drive cannot be applied to NAND flash memory,
because the physical characteristics of NAND flash memory differs from those of harddisk drive. To
address this problem, various file systems with better reliability and efficiency have also been
developed recently. However, those file systems have inherent overheads for updating the file's
metadata pages, because those file systems save file’s meta-data and data separately. Furthermore,
those file systems have a critical reliability problem: file systems fail when either a page in meta—-data
of a file system or a file itself fails. In this paper, we propose a self-description page technique and
In Memory Core File System technique to address these efficiency and reliability problems, and
develop SDFS(Self-Description File System) newly. SDFS can be safely recovered, although some
pages fail, and improves write and read performance by 36% and 15%, respectively, and reduces
mounting time by 1/20 compared with YAFFS2.
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struct sdfs_Spare

{
// inode BE
_u32 i_ino;
_u32 i_mode;
__u32 i_atime;
__u32 i_mtime;
_ 132 i_ctime;
_u32 i_uid;
_u32 i_gid;
_u32 i_size;
__u32 i_usage_size;
__u32 i_parent_ino;
// inodedl Al &3l #Holx) WE
__u32 i_page_id;
// HelA e AR
_u32 i_page_state;
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int type;
__u8 version;
__u8 reserved[4];
__u8 eccl7];

%

EE 64Byted] AE TZE TEY] 98 F1H93,
ecc Y= o3 AES 98 FFHUL

323 #e)A 4w A B Wy

g olgel AFE #HolA7} AHHUL ], HY o]
¢ inode?] IDE AA3I=H o) o] ID7} By A&
delA fda gz oo FE3h= ASE WA
g 5 A7l W&otk AR FLolM wiojeirl AW
HolA7b £A4EU(E o, &A% dojele] go] A
s FEE E(hole)2 A3tk oH wde 2y o
g2z JEE 2L £ L A$dE root UHEZS
R YdEs 4F30.

3.3 mi=2| &9 T0| mal AJAH((In Memory Core

File System)

o] g A2fle Hd A2He FeFoew g
371 S8, Y Alx" AAd) Ui ue AR} g
Al2d inodeE& ARt Ay FRo|T) o] Zo] Y
A2de 3 A2 inoded AYEE, vSE A
RAMd| A4=1 A=, ArE A = Zg4]
Wmad AFEr] s RAM Ao &k 39
9 A)2®(In Memory Core File System)o]t}. u}el
A" inodeE-& Hdo] F=xE w J= EZgA Hx
Z2HE 91373 L, RAM A9 inode B2Ed] F7}
™M inode’} RAMOIA SiAE w thA] H= Z A
vz AFEh. Y Al2" inodert ARE W=
ZYA M2y FAE B-treeE BE AL}

RAM 9] 520 B Al2=¥ 71H& A3 SDFS

AFR 44 2 d8 A 15 d A 2 5(20092)

b

v 3d 27 A $£38 vl AEE A= FHA |
ol AFstA &3 AA dloelgt 27] wjid] 27
g wz=A P £ g HIRGHA AE
RAMZe| o] mid Al2dlo] H=E FA] wig e
AR A RIrigtk, ALy vLEE o8N #Y
Alzglo] B7E 4 itk '

13 62 RAM 49 3o] #d Al=dn d= &
Al zge] AFgEE Fol HY Alxde Fxo|t. W
TE £EE P 8 HY A2 ARlEE A
RAM 4e] 20} 5 A28 ARE adig = &
Al Wmge] A 29ak 7PHE AR, o
e Y A2E mRE A ARE ARE WA
RAMe E7% £ 7] d&olth

9 Alxd"o] wigo] snapshot VLS & Fel
idle®t 35 € 4 Jd¥, 1 9 F7)FH2Z core T
d A2He WEE d=E FA wEe A3 A
o] E&AY F Ut} shukdtH, 2yske] dojutx
g Alzdo] HAHA Gk W) FY A]2"e] crush
He, A9y vlEEE F8 uE ¥ da glo], 29
34 A2EHE F3 vlRE § 5 7] WEejth 18
U 29gaks 3ste 3¢ g A2do] idled AE
A3 Fohlle AL EIEEH, F713o: 2@aks
ke RAe AL A A& a8ln 3]
W3 dojus ASe F& F7) 5 2P I
gx, u2 39U A2dlo] WAHI] wE] o]o] §]
t}. o]# o]fE SDFSHME AulEA T 2gate
A3}

Y 694 RAMAS] o] B¢ AJ2"e
Al vEe AZEHe Zol HA A" g 7}
ARE 7tA3 §lth o] JRE MTD AR, EF ,
Aulxe], ZE UYEE 48 ABTREA Y A
28 A4S 93 "ad FEd, d= FPA] HEY
oA AFAHA gujlz vgE A 44 B7E £ U=
Aot welA o] ARE HE EPA wimeel AR
HA get)h AvkEE A RAM A 7A€ 3 Al
5 inode® W= F#iA WRed] BT AHFE ook 3}
H, 3 Al2H inoded] L& inode WEE &F3}7)
8 dA g9 Az="Hol AFR inode Wzl HUF

ARt =3, 5 A2E HERE A
o J= ZYA W2y BE HolR9 do F9&
Jojotet A E 4 A7) Wi HEY JRE AP
o RAMAS Fo| 3 Alxdle AHREL EF
YAFFS2el M= AMgsl= HREMX, SDFSS RAM A}
48& YAFFS22] RAM AHg3Hch 3] gl

B A" inode® AAE w, AW FHAdY A+,
RAM A9 3 AA" jnode® iz Y= ZFA

N

% (o

&

Ho



He FHA Mz e 48 A7-ME Fd A2=9 105

RAM

|

ode?t | my |
e | AM2E b
= | inode | E
CECHR

T

M
T
D
A
5

Snapshot/Restore

HE FelAl o 22lo] MAE 0] oje AjAH

%8 6 RAM AHe] Zof wa A|2d

Hxeld Aggck dHEa] 3de A RAM Are
4 A2 inoder A2 TIHEE inode? TAEHE
71 e, ©]AL inoded] WEZ WAT N A
o A4 inode XUHY ZA$olE Y Aj2Ho)
UHEE W RAMe] A7AE A FEskA &7
o inoded] W3 E AAsfo} 3t}

3.4 gjt

341 Ad¥ v E(Journaling Mount)

H= EgA dRe BE AV Mg FoAE g
A BlEE 3k St HRAEY dugE=RZ v}
+E Aol RAM 49] Zo] B Al2He dE &
Al dizele] fstA AAEA] EPAY, d= Zea
H2el7l AgE welok ojg Ze AL, FY A
& RAM Aol 2434 2737 93 d= Za)4A|
Weele] BE A7) AE HelAE ¢ojok & Wast
At AdY meEE J=E A ¥Ry ZE §o)
A& ¢olx RAM 4o o] #Y A]2=(In Memory
Core File System)2 A4 3th SDFSE B39 A
Ho|ARE o] Ak wel B2 A FHo|A|s}
d FHojA7t ofE 2 BE9) gE RE HoAE
3, 29 HojXold tg BEE2og Jojzir),

# 2v ¥= ZHA WED 49 27 ME HolRAS
goix T A|2Hle IR E = AdY vleE %1
glFelth cfs® RAM 4ol 44 o] B Axde]
a, iv i HolAz FAE = ZgPA W= 5
oA d|2o)c},

R 29 & 9ME o] A7-ME AR siEsie
inode7t Zo] WA AxHEl(cfs)o] EASMHE, mtimeo)
& A71-ME FEZ inoded AL 1 olfE H2
of WA so|xg Av|-AME ARIL mtimeo] =,
olAe] 1 Fde] H HRoly) W&o}

<t

o,y

¥ 2 AdH veE duelE

i

(o)

MOUNT_FROM_SELF-DESCRIPTION-PAGE(n)
cfs < null /* 2o} HY A2Hl(cfs) 2718} %/

1
2
3 whilei <n
4
5

13 return cfs

<0

do
page; < read(i) /+ FHA] vz 95
HolA Y7 #/
if (page; = valid) /+ @A =g A
ol A7t FE +/
then
if (the inode of pagei exists in cfs)
then update information on pagei its inode
else add new inode to cfs
1 i+l

end
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RESTORE_CORE_FILE_SYSTEM
1 inode < cfs->inode /* cfs?] inode TXEJX R HA

H4E inodeo A% */
2 while (inode)
3 do
4 if (inode is incomplete)
5 Then
6 if (fail to get file name)
7 Then
8 set file name as the inode ID
9 end if
10 if (fail to get some file data)
11 Then
12 change some file data into hole
13 end if
14 else if (the parent directory of inode does not exist)
15 then
16 set parent directory as the root directory
17 end if
18 inode < cfs—>inode->next
19 end

20 return cfs /* 9H3] BE7E cfs 2E +/
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8 do
9 cfs->B-Tree < eli)
10 i—i+1

11 else then /* 3o] W Al2® AR} {FHEA
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12 journaling mount

13 end if

14 return cfs
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