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A New Approach of Framework for Semantic Filesystem

Hirokt MIYAMOTO ! and Kencur SAKATT

The number of files installed on the computer have been increasing according
to increase of the application and appearance of new device. The file increase
raise an increased cost that the user classify the files by their purposes, usa-
ges, etc. However, it is difficult to reduce time in the classification by a static
conventional tree structure. Therefore, the semantic file system (SFS) have
been proposed, it adopts the semantic information extracted from the file to
classify the file. But there is no implementation of the semantic files system on
the conventional OS such as Linux based distribution, Windows, etc. We have
pointed out major reason for no implementation, that is difficult to update the
classification rules and extract the necessary semantic information among the
files. In this report, a script language Ruby and an interface library FUSE are
used to solve the problem and implement the function of SFS. We propose the
framework that make semantic information change scheme easy. Moreover, we
have evaluated the framework that SFS implemented is useful from two view
points (the processing time and the extensibility).
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Fig.1 Relationship between VFS and FUSE.
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Table 1 Example for Attribute of Several Types of File.
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Fig.2 System Outline.
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Fig.3 Block Diagram of SF'S Daemon.
SFS Transducers
contets(path) Call> search_dir(path)
directory?(path) a add_database(attrs)
flle'7(path) 92 Lines
read_file(path)
97 Lines
Mp3 Flac Clang

run_parse(path)
27 Lines

run_parse(path) run_parse(path)
18 Lines 13 Lines

4 SFS 7L—AU—27Dr 7 AK
Fig.4 Class Diagram of SFS Framework.
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‘ Is ‘ ‘ VES ‘ ‘ ext3 ‘ ‘ FUSE ‘ ‘ SFS Daemon ‘ ‘ Transducer ‘ ‘ Database
T T T T T T T
readdir ] } } } } }
readdir M ! ! !
| L | I
! contents | 1
I I I
| SQL Query
i 4 saL Result
| |
| File List | H
| |
Fild List T ! !
File List | T | | i
L L | | | | !
| | | | !
B 5 Is 2~y FETRO Y —7 > R["
Fig.5 Sequence Diagram while Is is Running.
write [ | | | | |
write 1 1 1 1
| | | |
" | | | |
N | | | |
| | | |
| | | |
i T inoltify, write Dﬁ ! !
| L |
| | TJ | DB Update |
| | | |
| | | ! SQL Update
| | H
; ; 1 } —Undate count
|
| | !
| | } ! < |
I | | ! L I
l 1 | ! . . |

6 vim IAYY R TT 7 A NEZIRABRED L —r o A
Fig.6 Sequence Diagram while vim is Writing the File.
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I
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music2.flac —g— -1 :

Eo

1

—AmSt B {music1 flac —— --
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S— Semantic Filesystem Directory -
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Fig. 7 Structure of Directory.
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Table 2 System Call Mapping.
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open open read_file
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write write write_to

readdir readdir directory?
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<sfs-path> ::= /<pn> | <pn>
<pn> ::= <name> | <attribute>

<field-name> | <name>/<pn>

<attribute>/<pn>
<attribute> ::= field: | <field-name>/<value>
<field-name> ::= <string>:
<value> ::= <string>
<name> ::= <string>

8 NAVUH IR
Fig.8 Path Syntax.

File Create File Update File Delete File
Consistency Consistency Consistency Operation
Problem Problem Problem Time

SFS
SFS Database SFS Database SFS Database Operation
Add Update Delete

9 = yAT U UREOBER
Fig.9 Consistency Problem.
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Table 3 Evaluative Environment.

CPU Intel Core 2 Duo E6600(2.4GHz)
Host Memory Dual-Channel DDR2-800 4GB
Guest Memory 1GB

Virtual Machine | VMware Player 3.1.3

Host OS Windows 7 Professional(64bit)
Guest OS Fedora Linux 14(32bit)
RDBMS SQLite 3.6.23.1

4 X Fv—27 10 774NV
Table 4 Benchmark of 10 Files.

Filesystem  second/10k count  second/count
ext3 40.49 4.049 % 1073
SFS 52.26 5.226 * 1073

£5 R_UFv—7 1920 77 AL
Table 5 Benchmark of 1920 Files.

Filesystem  second/10k count  second / count
ext3 404.77 4.047 % 102
SFS 614.64 6.146 * 10~ 2

L~ T Av I T 7 AN AT ADOT —H_X—=ZDBI, BH, HIREZL TN,
4. ¥ i

AEiTIEX, Ruby, FUSE, SQLite Z W THEE LIt~ T 4y I T 7 ANV AT AD
FHIIZ DWW TR 5. FHiEREEAZ R 3 12”7, AR TIE, Windows7 48 A R 0OS & L, i
f8~ v EIT Linux BREE 2 A8 LRFAM L 72,

4.1 A0 3 BEF RS

EPNE, LERFEAEAN TH 20 E5HMET 572012, T4 KO R 5 ICHIEHRE R

ZOBPETIE, BIENEOT 417 b kR ext3 RO\ E~rT 4w 77 ANV AT AL
ICHEL, 10 T 1920 7 7 A VDO EFERT =X ZEE L TN D, XA LATA AN 1[ms] T
boHw, WERBOBEEZBESHNBLOT 4 A7 X1y v a B+ T 5 2 & i
TIZT DD, BRIT s a~vr FEaFRT7 7 A NVERELET L2 FUICRILTL
BlIFATZT DD % 3 EHRD K LEE LTS,
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Table 6 Number of Lines for Attribute Extracting Code.

Extensions Lines

.mp3 18
flac 13
.c 27

FAZDPRESDDND LI, ext3 RICHEEY 7 A VEEE LI2GE LS, vy
TAV I T FANVAT A BIZT7 7 A VERE LESAETH 1.2~1.5 FREOS—/\—~y
FTIRES>TWAZENGND. £7-, 1 a<r Rz OFATHEEICE LTS IHATHER O
FEDS 1177 %1073 ~ 2.099 x 1072 PRI & 72 5 72 O FIAR 225 TOMEREL L L VW R 5.

4.2 # ® %

OF, TrANANLBEERET AR, v T AV I T ANV AT ATIET 7 A
NOFRHZ LB O T 0 7T ARRE L 2D, ZORH, LRy —Aa— RET
SR T FANEMETEDZENEE LW, AT, 77 A VEEORHE & FZBRIC
T =B R=ZNBINT DAL TV D, T A VBIEOHIEH O Ea A L R
YITOHRDITHLEDIIET R 6ITTRT. K6 DPOLHNDHLIICI0ITRECTHEETELZ
EWRDD. T ANVBHOIER T, BFEOTA 7T I a vy NEITRT 52 L
EEELFEELLD, 2oL a— RETHERERMRBEVIERICR-T2EEZD
nos.

L2L, BEFEOTA4 7 Z V0 a~y RBTFELREVER TR 77 A A0 R
PEEHHT 272007 0 7T A2 TRl LTS b PAROME R LY 520
I— REFERTIHIMLENRH D EEZHND. 12721, Ruby 25027 V7 FSiEEZ AW
Ha, CERBELHBERBWLOBEFET A 77 VA =~ RBRTFELRWEET
bo THREHBII/ NS D LEZOND.
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U7 FERETI C S CORBITH AR NS WERIEBAIC R B2 b5,
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ZOMEEWET DDA 7 U7 FE7E Ruby & FUSE 20Tk~ r T4y 7 774
N AT AOMEEEZRGIBMNERRER 7 L—A U= 28E L. LT, #ELE
T —hU—2 % A2 )7 53 Ruby BEOFUSE # iV Ca—Y—2efcREL, £
OB Fs L OMEIRMEZFH L 72, € OfER, LB TIXA— 3~y F28 1.2 f5~1.5
ERELETFOT7 7 ANV AT A THD extd EDENDVIRL, 77 AT AT ANIZE D
D77 A NVEMN 192 {5178 o7z & UCH LERIFE O BANNT 10 fERREE &V 5 SRR R 245
LT, ZOZENLREBRZAZ Y T 5§ Ruby & FUSE % VW CEM ML C
T ANV AT ABNEIMET S Z L BB LIZ. £, JREMETIL, 22 U 7 hE3E Ruby 28
OO T A 77 VoM a~y REFITAZEICL s TEY YT A I T 7 ALV A
T LDYENR G Th D Z EDBRINT-.
BRICAGOMELET S, BHEO 7 L—L0 U —7 TIHEHEARY % Ruby D=— K& L
TitidZ LTWA. L LEBER Y 203 YAML R XML & Wo 7o 7 ns/'5 2 v 7 S#E T
ROVFEREEZ WA IR LD ) R KILRATREE B2 5. 2D, YAML X XML
LWole T —<y TR AERKIAR Y L oFENEENDS. S5, BHEHAY HK
BEED T L— LU —7 TIEEWEHRE —RICT 2DHRE 2o TWDHTD K0 SR EHAR
UV ORENPHBE o TND.
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