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Implementation of The User-level Flash File System Based on Linux
Woo Il Kwon'- Hyun Hui Park''- Seung Min Yang''!

ABSTRACT

The number of applications of small embedded systems such as PDAs, electronic note books, etc. based on Linux, have increased. Due to
the monolithic characteristic of Linux kernel, it is not suitable to satisfy the various kinds of embedded application requirement. To assist the
shortcoming of monolithic kernel, we implement uJFFS flash file system as an application program process which runs in user space. This
solution consists of a file system and a flash device driver, and makes Linux kernel smaller by separating the file system from the kernel. uJFFS
consists of ujffs_fs that plays a part of file system and ujffs_drv that controls a flash device. Which provides the same user interface as Linux
does. A Device driver for the physical device is implemented in user space, which prevents kernel failures from file system errors. So uJFFS
can increase stability of the system,

719 E : 2AHRA(Operating System), WAl TRl AlAM(Flash File System), 2l&A(Linux), YHCE A|AB(Embedded System)
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Ujffs_fs
(File System Server) {——p Ujffs_drv
Common File Model (Flash Device Dirver)
File System K127 X2 —— " LI device_ops
e —
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VFS Layer: l T
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unregister_blkdev() J

(3% 2) uFFSe) Hx =

attach &= ujffs_fs T2 2E Adan ddst= d8%
vk ZRA~9 AP ARE FAEA AdH Agn
ol 223 ARE 27]8} 3t3, AY 993} A3 Ao
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fulo| 2 & FE37] A3 AMEHE Ad APIY register_
blkdev 49 FUF AL v} melojw TR A A9
T8 BAL AL ZRAAE AL VOE 3T
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By o|F, 1e|i tulojxe] vlo]y WIE FEg)
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TE& BEFSA, mefold ZRA2E A A Falgid
<HE 2>+ ujffs_drve) 2713 ot}

(E 1) ujffs_fs %718t g%
¥+ 9 7] 5
ujffs_fsHu1 27k Alatse st Alage] #32

ujffs_fs_register | & VFSo] 52381 AaTz2E 73 @)
olF AMul& g0l ©7|& 7|chylch

ujffs_fs7h KSMet A& 24 of 329 %9
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o Z&Fr dd5HE tujo]la
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TZAE IR ddg, meelw =L
A 29 idE wad
caloly] ZEMAZ AY REAA A
A" of 525, ARRSE A8 44
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B =eellE Ad REY 4%
o}, =del g joctl LHH oMol 8
. g W AMgA dYolAM attach_records)
atach Ve | gug waps exh FAA ceolus
KSM e} vloly WEE metolmE Aws
), Egoly] TRH 20 idg uged,
A BEAAM ZefAl meElolnlE s A
o s

i o

ujffs_drv_detach

detach_device
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KSMe EdA ZftolHE HEHE BE 238 vo]x
& ol 88A ujffs drvE RJth ARgAt $FeM 230 A
27t =Y, zetolHe tha] mo]lZE o] &M AY EEER
898 itk f52dME root BFH) TEAAE joplT
ioperm Al=®]l F& AMRdl /O XEE AHFH Ao &
Ak dutols mgtolvlel A g ARgR ZRA|A7)
FYE tnjojzo] HIde A4t TAY £ At o] A
$ KSM2 ol sadd g &€ 7IgdA @, &
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/* flash device operation structure in driver process */
struct wjffs_operations uops = {

fs_open,

fs_release,

fs_ioctl,
fs_check_media_change,

fs_revalidate,
fs_message,
fs_request

(3% 3) ujffs_drv 2THH|0[M 7=

42 uWFFSe #Hge| &4

ujffs_drvell A Abg3tE AleF2E Uk g% 2 o
vlo] 2 mdlolW oA ALgEHE AR TR FASEAINE A
424 Aol EAJslr] Wi, AY G| tuejx =g
oje] Ea|& eln, 1 ARE AT A 2 A A

Fol F7hdrh. KSMAl M= AHER gde) =gojn =
ZA 2o tE HRE driver_info TRAN AR, AY
Ego] v N EAY 4 gl Setolw ZRA2E A
stedl AFS-ET) driverinfo TEHE ZdA tlufo]ie]
ol v eWolde ¥QE, maloln] EEAie id,
joctlfhe EQIE %9 HRE 7R 2 et

uJFFSE Add 5d4e AHEA T2z 387
miol Adatel Aa wWg Y% Falel "wes Ad
3} uJFFS7HE A2 A F REe® Wrolad, uJFFS
& VESAE, elal uJFFSSE EeA tulols mZaloln
Zke] FAlo] azlelrt,
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VES7F 2148 4 g17] ol VFS AZA sys_mount Al
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A KSME 23 A4 d9o2 ZEdA uJFFSE o4
g 5 JFFSY 522 538 4 UEE A2d £9 49
AR £A} o]F VFSE do_mount FE TE8HY
5 Alx"le] 3 EEF Cnlola WME, tupe]x w3y
olE, vt E 2H, 3 Alxd FA el E B FF

A5z WALl 3 A2YE BheEdY,

(29 9= Ad ZEH oJFFSTY zAadd e ye
@ Aot} o]E | FAL F e & W¥ FHo|ZE F

& o]&ojz}, ¢4 m A VFS AZS £8 KSM
og Hgd L8 AMulx 23S EA4E Huld st v
AA g HEgEHo] o)L olgsA AEA Al UE
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FYPHY O Ho]ZE AlgsjA AHRE KSMez %8
gk golxE i) A== AEE yulo)zd diE A
we} ool g@ el $54E BFFY] AW AFE olEL
v EAEr Hid & Asdrh A FodAe golz
5 & FA49E HA(parsing)dted 8.F D
e 52 3EIY BN AMSHE 249e #3Y A
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Eol 93 FAAG, o] FrE AE4E A
B request id, MAIA S wE meEloln] EZ Ao
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AR G5a bl AR T2 HRE A7)
sl EAH oz Alg3= Ad APIQl copy_from_userst
copy_to_userZ Ab&38le] FEIH T

User space

;
“ File operations

Unnamed pipe
(& BRIUE HE)

: H
i Q Send informations
: ujffs_send_response() ;

struck ujffs_blk_data ;

struck ujffs_ioct_data ; A

/" Kernel space
Send request
Ujffs_request() * Send packet to user space */
Ujffs_ioct_blk() : send() .

uJFFS kerner module
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e
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ujffs_request_irq

driver_info TFZAE #x3A =g
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/" User space Unnamed pipe (CIOl&1 &3 M%)
LS
UJFFS file system | uJFFS driver

Init_ujffs._fs() " ujffs_start) {
{ : g ujffs_attach(--) ;

* memory allocation */ | [

register_filesystem() ; | 1}
. i Ujffs_attach(--) {
/* file operation */ .+ 1*Create R/W pipe */
* inode operation */ /* Register device OPs */
1 dir operation */

}
uiffs_detach(--) {-} /

Device
Filo.operations

Linux VFS layer |

% Kernel space
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AYRE Agdel o AolAz AN Az o
JBE $ALT 1 F solx Vel BLF doHE
P
wel gl gto] WAYT EA meloA ol
dolHg wag o 9N ¢ 4P F2E Axe
2@ Atk olF VFSelME wad doleg Aol
A T ol A F 83 E uolE FYHFY dolHE
AgA Az Fa FHOE BA

Z2 27 A8 28 TE gjffs TEA29 KSM7F
o AENELE BF FAY g ol &# e WHHE
Mg, read SHH RS 8 F Vs E R
o E&del wlolE ghol XA Bk ¥R write Al
28 F& IEIAGHE, YA Bl v Eoksle 7%
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