& A FERREE R
F£104 $6%, 2005, 12. 2005-10-6-1-9

olo] 7|t MY AHMZ HIZsh= HE|n|C]o] AAE AlAH
3 eldr

A Multimedia Bulletin Board System Providing
Semantic-based Searching

Eui-Hyun Jung *
o

AX T A2Ele dAE ook ekl HEluto] Hlo|E|E ¥eshs 722 dHsdt 2y 71E
Al e AR AAEY UEE Sds] SEiMe B Azl x=8E Eojof Jths WS Za
ok old EAIE dds] A3 iR AAS AlsmN A J15E AT, GAE £59 A
B {IoZ AR gxe] A ANES e AL ol ot} t2o] AAEo] HEu|toE
¥isle ASde FAo] A ErlbssiA Bt B E=RdXE oF didsn sk Alug 948 A
2L AT A2EE ARt AGE AAT A AElS AAES Hool HElW|Tle] £4& FEY
T e LEEANE AT £, AHEAIEC] AYgH REEAE FoPd AXH 2EEXNE V& +
VEE AT AAsle] 478 glo] vzt Fobd ofujrlit AL AF3ly| Asld, B} 7|E
g AR LEZAE ANT A2l BT A Aoz 48/74 dejHolxe RDF dlo|Elg]
A2 727t BPHEE FH3 At AAT AaEle ALgAe] oo AP AXNE AME She
Aul7k AMe] 7l RS BoF)

Abstract

Bulletin board systems have evolved to support diverse multimedia data as well as text.
However, current board systems have an weakness: it takes much time and efforts for

users to figure out contents of articles. Most board systems provide a searching function
with lexical level data access for solving that problem, however it fails to serve users’
intented searching results. Moreover, it is nearly impossible to search proper articles if
they contain multimedia data. This paper proposed a bulletin board system adopting the
Semantic Web to solve this issue. The proposed system provides users with new ontology
which is used for describing articles” domain knowledge and multimedia features. Users
can describe their own board ontology using the proposed ontology. To support
semantic-based searching for diverse domain knowledge without modification of the system,
the system dynamically generated input/query interface and RDF data access module
according to the board ontology written by administrators. The proposed board system
shows that semantic-based searching is feasible and effective for users to find their
intended articles.
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Fig 1. Predicates dependent on Domains
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£ =FdAe 3300 71E dle disiy desin, 4%
AlA AR Aladle] Fxo FeA =3l

lll. SBoard 2&&X]

31 ML

AXT AzRloA] o] 2o JRe] FHo Y]
Aeixe gof JFE ANR Al2ddeolA AT £ S
Zigthe Wyl dasi B E=RdME o] EXS 93l
9 SBoardZle MZE 2EZAE AAEINT. SBoard
LEZR9 723 BAL ANES Pirg e o I
E2 7 golo W] d/ANES 448k, RDF &
ANz AR o o FEE Jleshs Aol WA, ¢
Qejslol 2ol AT BAE ARE F Y AxdE F
F 2hd 71Eg 9 AXUES] EF olF, A gy}
A7} 293} o] FRES olfdl] AAT AlzEle
A3 /A4 F& UE F Uk EAE RDF X2
AR BRoM $23 FRE URLY Prefix, HlolE]
Hoj},

dl& £°], Dublin Core 2E229 creator o1& 7
Agel AMgEl] S8 AXE Beirke (2 2)9 €07]
& REAMAY 9ed ARES Aol Ft} olFA
A" gole a9 s HTML 2A4(8 dEso)x
sE)s}t Adsle PASA(RDF 24 #AE)E A=t
ojgdtt aElw M Z=oAM Azsl] 9 B B
He &9 Prefix, Hloleide] AFdE FHE JehiAl
g}, A HTMLS 4ol Johnoleke #& o, (2
d 204 & & gle ANY digsls RDF XML 242
wgslo] A=A =Hol, F4 A <Juylg Mz} 7hsst
A €k

%€ &0

F T

Y2 E: TEXT

S M
Prefix: DC

URL: purl.org/dc/elements/1.1/
GOl E{ ¥ : xsd:string

@ eE oA BE
( X X <input type=TEXT name="DC:creator_string"> j

RDF 84X IIE
<rdf. ...
xmins:dc="http://purl.org/dc/elements/1.1/
>

<dc:creator>John<dc:creator>

a8 2. £0] 720l SR HEE
Fig 2. Information needed for describing a Predicate
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Fig 3. Predicate Description in Board Ontology
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2 2ERAE skl ANE F 9o, 7 $ojd o
3 g d/FAES dee Ao ssdith (E D

& SBoard 2E2#]9] €0l dis) 44 Felrh

¥ 1. SBoard 2&2X| £0

Table 1. Predicates in the SBoard Ontology

datatype sig £0i2| clojefde ZHsich XSDe|
ROF =M, X, FAYe) HolEldS 7Rict

prefix | 3iet 2019| prefix® xPHsict

s SOIE ol ALBEX|, ZiMol AlS
XiE Zysich

inputform®} queryform, both? k&
7 %= ek bothe] ZdSoll= o=nt A
A 250l ALZo| JFs3iCt

formtype

HTML 92 #Eie oof 2= 2xjgg

label XRIBIC)

! U HEHEE ofid Z{oz MHEXIE x|
QEfHo|A | formtag |HBICL text, selection, textarea,
hiddene] Ef} X|IElC}

formtag?} selection FHTHEQ Z=o|
o ARBSID,  selectionBZHEO Sofzt
HolEE BABCL ol ARRIP| SishA
RDF:Bagg 0|83t}

range

U HTAE Aol Soplot & 2

defeult | xujsie el

32 2EEZX| A8 °f: DC:Creator

SBoard 2EZAA Aeld £ol& AW 8,
DC:creator ol thah 71&3t d& 272 3t} o714
¥ DCicreator €018 9 B3l gy 98, 48 A
FVEE TEXT HIVE=R A3, AR ©HelHe
xsd:string® 2 AAse o= 7pgdn)

<!-- rdf:aboutMl= DC:creator Ol THEH URIDE S012ICH —>
<rdf:Description rdf:about="http://purt.org/dc/elements/1.1/creator>
<sboard:formtype>inputform</sboard:formtype>
<sboard:datatype>xsd:string</sboard:datatype>
<sboard:prefix>DC</shoard:prefix>
<sboard:|abel>X Xi</sboard: label>
<sboard:formtag>text</sboard:formtag>

71ed W8-S AWEY, rdf:about& DC:creator &
ol9] URI g3, €09 o]8<l creatorst URLE
o AHSET 283 formtype©] “inputform ©& 2
ZHo] glevwz P goj7t 4B AMEHE A G
e Al\:]- 8] prefixe RDF ¥4 23 HTML 49
FUES name $AS Fdsketl o FHEod
datatypeT: “xsd:string’, labele] “ARF'Z formtag?}
text’® AFHRCnR, (2F 4)9 T2 Y FF¥UE
H¢5HE HTML £417} A4€d

URI: http:/Amww.puri.org/dc/elements/1. 1/creator

URI datatype

7 = =75
! HI} <input type=text name="DC:creator_string”> |

O3 4, £0] 7I50l st HTML &4 MM
Fig 4. Generation of HTML Document from Predicate
Description
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Fig 5. Internal Structure of the System

718F ez gelde AXE AlzElM AR AR
LEEAE A2gld] AR onf ANE LERAE ¢
HlolM 78 += gln, #ex7t A3 398 ¢5 Yo
A2 Az A AFE ANT LEEAE ol83lA
d8/34 shHel 447 RDF M A% 284 8oz

AFt, dER BAZY Afde AXNE AP/
el Ao AP EE TYEHAT. of2id HalS o
31 =W, gejArt ke oJH Hope] wojP el
AAlE Al2glollx] Ao] 7FseAl ot &3, o] Rofe]
LEEAE AHF A2E g0l A8% Fhesich
FEHE AAH A2l JSP(Java Server Page)Z T
B4 lon, B} AT 2EZAE 7IET £AE
glo] A AAle] 93/H4/RDF A 2 A4S 99
3= REL Aupl=(Java Beans)Z FAH0] 3lch Al
2dle] sl g2 dololade (2¥ 6)3 24,

delegate

delegate pw

O3 6. AlAEel 2 clojojy
Fig 6. Class Diagram of the System

HEE 715¢ 933 Board Fel2e It AAE)
3 FRE Ashe BEeldt. o] ZdxE 9fRe] JSP
o] 8A-g ol 3o Y HoleE WEAY, A
Age] BES ThEolFe Q& ) old HlEA Al
g FYRE Bshe 8 9¥L PropertyManager 22
27} 933t BME ARsta 4 & sk ¥
€ WriteRDF E227} 30, 4 Aelst Z4FS A3
£ ¥Ee QueryRDF &2t @984 ®ch zslx
RDF X9 A%a Z4& HP9 Jenall16) S goln
Zzl9 MySQL(17) dlolefulo] 28 A%l AHelsliict,

42 HMae) 7y
SBoard £B2Ao] ojaf 714 2Eo] RDF 7ol
Agehe 2olES AHae Al Oa BEd 72
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tl wkal, RDF 2419 Z4E Hzjske AL 28 |8
Aol oft}l oA RDF BAME sl Yeid:
RDQL(6)3 Z& 4 dol(query language)E AME-3
of 37] WEQle], 4wt AMEAE0] o|2F M olE A}
48 A2 a8 & do] ohvrt, weld, B dFdAe
(E 2)A A3t} o] Hlo|Ed Wg 74 wWA=Z
TEAT. o] FA tdze AN 2EEA NN AR
dolelFe mwah FAZM Azez P4 dx=st
selection HTML AXHEZ AF=A @}

T 2. doleidol wE ZMA =
Table 2. Query Method corresponding to Data Type

N GTOY, GEO=),
A EQ(==), LEK=), LT
=Xy SAVE

s FROM, UNTIL

o] M MiMESE AA RDF A A A487] ¢
X A v Sl Yash) £ =EelMe Hpdl
A 7EE RDQL(6) AgHE A4 HA=E vigsld] o
£ 343190t RDQLL SQLH H]4:3 FE|2 RDF 24
£ EzE(triple) FEIZ o] 7153 E FAH 4o
t}. v RDQLE RDFel gk AA 7150 AFEe
A, ol B SQLAR olel dolel o) thaiy
A 71%0] ATHAE €3 3ot A Ad=E 24
ol8d & X3, EAg ot Wl dREe £AFS W
Halod ARSI

<sdfDescription i about="hitp://www.satTple. com 2003 apyjob-boardage™>

<shoard label>Age: <sboarct 1bel>

<shoanct formeypequery formesboard formmtype>

<shoard datatype>xsd

<sboardformiag-text</sboand formtag>

’ Age: <select size=""1" name="job:age_queryop’™>
<option vahie="GT">>opfion>
<option vahe="GE">>==/optiors>
<option value="BY >=</option>
<option vale="LE"><==J/cptior>
@ <option vatue="LT"><</option™>

<select> K
<input type="text" narne="job:age_integer™>

SELECT 7article, alue ®

WHERE (%aticle, job:age_integer, Malue)
AND Nahie >=25
USING job FOR <hattp://www sarmple.cory 2003/apgyfob-boardi>

I8 7. ANE 2E2X|, AN HTML &, RDAL
ZAEAle] 3|
Fig 7. Relation among Board Ontology,
Query HTML Form, and RDQL Query Statement

Z} A4 viMEe ST £ole] dolede oM A%
o2 HTMLA AAELL olE Z0], xsdiinteger?! ‘age’
ghe €018 74 olz AFs, (1™ Ndx 0= &
AE A o] 2o Yol NE A HM=r} 7
A HTML & <ol AAE a2in A48 244 FoA
AR} AR dMEE GE'R F1, Yol 258 @
< FAe 9, ANR LE2AY @04 Z49) il 8
FHE w018 dn, 44 dHE Q9 ge= H4e x4
£ o3l RDQL #7°] A€t olgA ANH 2E
2R Ao FAM HTML Fo] AHEo=A A}
7} 538 RDQLS AF AME Ze glol, A4 HTML
Fol|lA oln] 7 AL & 5 A o

43 AlAH HIt

2 =FoA A<t SBoard 2EEA|S AT Al
o] HA ER A T AE A 93, ©]
ulA] #dg ¥ 4+ e et Al T e
AXE LEZAE Holsld A4 2 Eo] 7hsdA] HIHE
Bk A WA AND LERAE gEE ANE 28
ZAelt}, o] ZEEAME HAFTEY FHRE 2o BT
o2 ddgiien, 7i¢d Wee o3 2ot

<idf:Description
rdf:about="http://www.pet.com/2005/pet-boardi#type">
<sboard: formtype>both</sboard: formiype>
<sboard:prefix>pet</sboard:prefix>
<sboard:datatype>xsd:string</sboard: datatype>
<sboard:label> 0 &S B EF</sboard:labet>
<sboard:formtag>selection</sboard:formtag>
<sboard:range>
<rdf:Bag>
<rdf:li rdf:resource="http:/ Awww. pet.com/pettype/ D20I"/>
<rdfli rdf:resource="http://www.pet.com/pettype/ 20 XI"/>
<rdf:Hi dfiresource="http://www.pet.com/pettype/ AY'/>
<frdf:Bag>
</sboard:range>
</rdf: Description>

s AR RERAE AFSHAE W Y2 dF
3 4 Ee (a8 9% 2o AXNE 2EEA e o
gEEe FHE vehliie o7t 49/ Fud 2%
AHEEEE AH gl (29 8)& ¥ ¢ & 3R
ARE zofol dalM Agez ofv] Y BaE FIHE
F U=E HTML ¥ 0] A48 2 81 + ot
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Fig 8. Form Generation from Board Ontology

AAZ RDF A9 tjg oju] 73t Fado] 7158%] &
7] A3, A FolA AZel AAR'E F3, g
F FF €l o'z HMsglen, 2 dve (a¥
9)st 2}, AR g Folle AL nYde} A} 2o
NATES] ANEE UGATD, luly|ut Aol ofajx 3
ofAlel ov](semantic)& 71 AR’ NSFE(ZolA])
of gt A4 Zatg & F At VY AR ol
Zhe H2E Hetez AN, AdE A Ade
Wgol 59 AEL /I AES A4 Ade 98 5 ¢l
< Zeg k.

B8O 3@ #iy ANONS SHD S&E®) .
: D/l wha st S0/ s anch. 9 = 108 oo B T COXBF AASNEE XEE petiype.SringedD

SRR

5 e
% 9. 2ot A Znt
Fig 9. Results from Semantic-based Searching

AAE Alxele] @eo]l =4 glo] AR LEERY
FATLR MZE oulrint o] bedE HoFy] 9
&, & =Rdie Azg AN 2E2AE JE AXE
Alzelel ARaict. A3E AXS EEAE AFE ¥
F WS 913 2EAZ AFE FE) 7, HEHe =

SEREETEY

<rdf:Description
rdf:about="http://www.comsell.com/2005/com—boar#price">
<shoard:formtype>inputform</sboard:formtype>
<sboard:prefix>comsell</sboard: prefix>
<shoard:datatype>xsd:integer</sboard:datatype>
<sboard:iabel>J12i</sboard'label>
<sboard:-formtag>text</sboard:formtag>
</rdf:Desoription>
<rdf:Description
rdf:about="http://www.comsell.com/2005/com-boar#device">
<sboard:formtype>both</sboard:formtype>
<sboard:prefix>comsell</sboard:prefix>
<sboard:datatype>xsd:string</sboard:datatype>
<sboard:label>F &&&</sboard:label>
<sboard:formtag>selection</sboard:formtag>
<sbhoard:range>
<rdf:Bag>
<rdf:li rdf:resource="http://www.comsell.com/device/= 4" />
<rdf:li rdf:resource="http://www.comsell.com/device/CtRA"/>
<rdt:li rdf:resource="http:/Avww.comsell.convdevice/312<"/>
<rdf!li rf:resource="hitp://www.comsell.corVdevice/ 2LIE" />
</rdf:Bag>
</sboard:range>
</rdf:Description>
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Fig 10. Form Generation
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