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Constructing an Ontology-Based Semantic Search System for
Idiom Teaching in Junior High School

Student : Yi-Hsun Chen Advisor : Dr. Yin-Wah Chiou

Department of Information Management
The M.I.M. Program
Nan-Hua University

ABSTRACT

There is a great boom in Semantic Web Technology recently. It focuses on the
ontology interpretation with computers or software agents to improve the precision of data
search. Idioms are an important part of the Chinese culture. Learning how to use them
would help to enhance the Chinese language skills. However, on the current educational
environment, teachers often teach idioms on auxiliary materials with the lecture method
and most students learn them just by rote. Therefore, misunderstanding may occur
constantly, which also brings forth improper usage of idioms. To make things worse,
keyword search on the Internet often returns irrelevant results. In this case, lots of time is
wasted in choosing the data needed, which is time-consuming and inefficient.

In order to solve the above problems, we build an ontology-based semantic search
system for idiom teaching using the Semantic Web Technology. This system will provide
teachers and students with references for idioms teaching and learning. Not only can it

reduce seaching time, it can also bring convenience and accuracy.

Keywords : Idiom Teaching, Semantic Web Technology, Software, Agent, Ontology
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RDF # % ehit 4 > # % SPARQL #3951 & ehwt iy o

e ARQ (http://jena.apache.org/index.html) : © & - % % Jena chZ £~ >
% SPARQL 443 7 #2432 7 4397 RDF 43931 & o

e Fuseki (http://jena.apache.org/index.html) : v ¥ - B £ 4% Jena ¥ %

HTTP % 2_c7 SPARQL 3% 3 #PRE » 3 &7 SPARQL % fr { #7 -

Bk B E o> NPt Protégé3.4.8 (http:/protege.cim3.net/ )
ﬁééﬁ%ﬁiﬁil%’Pﬁ@ﬁ%@Ql&*§§§?ﬂﬂwﬁﬁ
BFoos AR T AR Rt o ¥ b A * Microsoft Visual Studio
2010 Express ( http://www.microsoft.com/express/vwd/Default.aspx ) % %
R B G BEL D o Ao A Bl PR B R R A S
HE - MR AZCEE AR Y DL f Web* £258 2 TALERH

Y IR R ST L
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http://www/

F4-1 PABRFAFCRERELE-F

i S8 TR B oA - AL

B I 1 T¥ %k Windows XP Professional
HF 5 % IR,

Web#z ;8 B 28 kg Microsoft.Net Framework3.5

FLEREEY
PR RDF(S)4a % 51 &

Apache-Jena-2.10.0

RDF % 39 2.5 Jena-Fuseki-0.2.6

perppRAx PR [IST.5

- F R Microsoft Visual Web Developer
2010 Express
R*P 22 kE oAl Protégé 3.4.8

B E PRERKCERLNY
Ao M R A8 8 R B Jena T4
( http://jena.apache.org/index.html ) #73 & hJena® * k% % RDF &
PREBenE g PRF5+ > H ¥ © & 2 7 Apache-Jena % Jena-Fuseki® i i& T =
e FlA AMFPIRERAAJERBE LG R A UAPE LR A
F R % K o @ K ¥ Jenathidh FAeT
(1) £33 g=tT 1“ Apache-Jena-2.10.0 2 Jena-Fuseki-0.2.6 4 % » & &
BERAEL o\ 0 deR] 4-2 1T e
(2) % L HRTFARILIARRELER LA
set JENA HOME=C:\apache-jena-2.10.0\ > 4[] 4-3 #1771 o
¥ i3 * cd%JENA HOME% kg3t 2_F 3K I F& ©
(3) wFR* G L HTF A~ RTELPFTHRE
cd\jena-fuseki-0.2.6

fuseki-server.bat --update--mem/ds
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o] 44 i o
(4) % Fuseki 439 PRARE 27 > 7 1S F4cB 45957 2 5 & -

(5) %17 91“,%41 ERCY LR X ena;ﬁi%?}éiééfé‘ﬁﬁﬁﬁf%;{ f%'**iﬁiﬁ»

«
1

-~
T

c &

BB 3 NPT AT -l b -k SR - R R KT
H %8 - f - JENA_HOME £ % #ciE - C:\apache-jena-2.10.0\ »
# 2ze ® & # T ocd\jena-fuseki-0.2.6 | ¥# T fuseki-server.bat --
update--mem/ds | 4p £ &4 % % [ fuseki-autorun.bat | #% > £ 3% %
"B e oA AVES B\ e F AL AT FF IR Jena 39 IR
BB T ROR T AF XD REBEFD BT AcB 4-6 - B
4-7 3 B 4-8 #751 o

—

(6) =R EH > APd FAPFRARLAPIRELTE TS5 35
> % %~ 3 at (http://localhost:3030/) & 5 B+ A

(4cB 4-9 #1757 )» T4 5% Fuseki A FZE X E A5 o

B A-EERLEE (C)

wWEE REE mR0 mesEe TAROD S

Q= - & | O ws = Ees | (E-
HEUE D) |
e = = |
:+ 3 Documents and Settings apache-jena-2.10.0 Docurnents and Settings Drrivers 1286 jena-fuseki-0.2.6

® 4-2 Jena ¥ Fuseki f#R 455

Microsoft Windows XP L[fFZE 5.1.26881
(G Copyright 1?85—-2801 Microsoft Corp.

c:rzet JENA_HOME=C:*“apache—jena—2_18_8%

c:wrod »JEMA_HOME:

C:apache—jena—2_18_8>

B 4-3 Jena B S#cK TFH o
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C:vapache—jena—2.18.8>cd~jena—fuszeki-H.2.6

Cisnjena—fuseki—BA.2.63fuseki—server.hat ——update —mem ~ds

® 4-4 Fuseki L 7§ » FTHEF &

C:sjena—fuseki-B.2_6>fuseki—server_bat ——update ——mem sds
A9:35:29 INFO Server Dataset: in—memory
A9 :35:29 INFO Config Home Dirvectory: Cirjena—fuseki-B.2_6%.

#9:35:3@ INFO Server
#9:35:3@ INFO Server

B 4-5 Fuseki FHEL » 2 F 5

Fuseki B.2.6 2013-02-20T12:04:26+0000
Started 2013-04-14 82:35:38 CST on port 3838

#9:35:3@ INFO Server : Dataszet path = ~ds

lﬂuér-f--. : '-1525’-..-—--lls L.

Eﬁ BiEeE ER | Y F0EER | 5REF | 53
: : R ) SEZEN: N HOME
ELEMFREEEMATEA  THERITIELEE - s fE - )
PR rr——
bt TEMP CDoowments d Setings ISER Locel .. EBED: c
T REHS - EREHE  EEEREERTEE TMP CDocuments and Settings{TSER Local S
R _
l ERLETE (#&n | [(##e | [ msD |
ol
FiEwn
=T =g & A
DFYINSTALL.. {
EENEEE Comiipec CAWINDOWSteystene3 Ziernd exe
FitEE - RimshiigEEa FP_NO_HOST_.. NO
NUMEER_OFF.. 1 A
o Windows NT
‘ St
! ESEEREE
| =S
| "E ]
i
|

Bl 4-6 Jena 3F 3%k 4 BB ¥ E &

C

cd\jena-fuseki-8.2.6
fuseki-server.bat --update --mem fds

Bl 4-7 Fuseki p #H 7%k 2F s (- )

—3‘!};
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‘ﬁ Frotege

A Adobe Aerobat X B

Windows Live L
WinE AR ]
Skt TN 11 A »
FiiRREHE 5
B fumki-autorn bat

g 8
PN tdobe Acmobat Distiller X

[~ adobe Acmbat X P

PR idobe Readerd

@& Internet Explorer

W ticmosnft Office Wo

B o Pad

FHEAD® »

Bl 4-8 Fuseki p ## 7w 2d s (=Z)

f=ropnryy |

<« C' Y localhost:3020

Fuseki
Server Management
Control Panel
Documentation

Fuseki documentation

Validators

+ SPAROQL gquery walidator

+ SPARQL update walidator
+ RDF dats walidator

+ IRI walidator
General SPARQL Service

* SPARCL query form

Standards

« SPARQL 1.1 Query

Bl 4-9 Fuseki 29 %BEXKE># F &
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(4) » o 2O T+FFTA Y TS50y T8, ~ TiEp &
"L Fd, S QOn oL F TS TiRA  ~ TRE
Meww] 27 Togep | 8w 0 oBl4-1447 7 o

(5) ¥ #Propertiest- & F w > kR #£4-2 2F > Classz BIE -4 0 4
Bl4-15%77% o 37 {1 Bl engigh & W) 5 (DiF & Properties = # F & 5 @
# 2 (Object) Bt @ L& B3 & J1Laiys
(Domain) % #= [ (Range) -

(6) 22 FA 3 & HiE (Datatype) - "3k ¥ 1 gy » [ 4
Feeg ~ TARWER, ~ TAREW L, ~ THA L, > THER R B Fﬁ%}
N2 3 o deBl4-1697 7 o v [ Bl chEL g A w5 (DiF # Datatype &
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W T E A B, TR 6] doBA-17  F14-18 ~ F14-19 « F4-
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bt
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(9) & ' if WEETOQ T3 ABF > T 38,
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Yrl4-23 o fTEBGELE L @ TR ik, FlA AN (6) E2
FORAIGE S K Tstring ) F 0 73R =~ 5 O » 4p 02

PO E R OR >  OF R

Welcome to Protézs

Recent Files prc.tég |
0414.ppr] i| Open Becent |
0407 .pprj
0406 ppri | (*= Open Other... | —

o Getting Started
0405-2.pprj
0405-1.ppri FAQ
Davs.perd User's Guide
0324.pprj :
0323.pprj All Topics

"

1011218 .pprj :
1011126.00r] | [ New F‘rnrect..|

B 4-10 Protégeé & = Fren® %
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ﬂ Create New Project

| lgreate from Existing SDIJI'DEEI

Select a Project Type:

Pratégé Files (pont and pins)
Protégé Databaze
Experimental XML File (xml)

® 4-11 £ # OWL/RDF

<new> Protses 3.4.8

Fle Edt Projct OWL Ressoning Code Took BioPortal Window  Colsboration Help

DEE tBE mad ¢©

Wetadata(Ontology1365905500.0w1)

ONTOLOGY BROWSER

For Project: @

s.com/Ontolog

owl) (instance of

0 wi:0ntology)
For Individual: 41 Ontology (http:liwwiw.owk-ontologies. comOntology1365805500.0wl)  (instance of owl:Ontology, intemnal name is htp:iiwww.owl-ontologies. comOntology1 365805500, 0w}
Ontologies @ ﬁ ﬁ % ﬁ Ontology URI

23 Oritoogy (bt vy ovl-orologies comiOrtoingy

|mp Ilvoww.owlontologies. com/Ontology! 385905500, 0wl |

o ez [0

Froperty Valis

[} Annotations

| o |

2 rdfs:comment

Default Namespace

P Lontolo "
Namespace Prefixes
Prefix Namespace
http-ifwww owl-ontologies. com/Ontology 1365805500 owi
owl hitp:iiwww. w3 orgi2002/07 fow
protege protege#
raf httpatfvews v 3.0rgi 999/02/22-rd f-symtax-nsé
rdfs hitp-ifwww w3 0rgi2000/01/rdf-schema#
swrl hitp:ifweww w3 orgi2003H 1 swri
|swrib http:ifwew w.w3.0rgi2003/1 1/swribs
jxsd hitpzifww w.w3.0rgi2001/XMLSchema#
7 7 I Dl & @ %
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For Project: 4 teach1030222 For Class: hﬁpiﬂwww.wﬂ.nrg.f.?ﬂ'ﬂﬂﬂ?!uwﬂhlng

Asserted Hierarchy r te. Q Erj ﬁ. @ I:E

Property
0 EEEEEA 3 rdfs:comment
O s @

ddaa

Bl 4-13 Protégé = = 5 %)

SUBCLASS EXPLORER {‘;LASE EMTOR for owl:Thing (instance of owl:Clas!

For Project: @ teach1030222 For Class: http..l’.l’www.wﬂ.nrgﬂﬂﬂﬂﬂ-?ruwﬂhing

Asserted Hierarchy r tf Q ﬁ ﬁ. E EE

Property |

oyl Thing

rdfz: comment

gddaqa

Bl 4-14 Protégé i= = =x % &)
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48 %% (Domain ) 1+ (Properties ) # [ (Range)
i p PP HE i
kP W 5k o
e 5 Ap o)
E R — B A LS
% p 7 ARF F ¥

@ Metadata(Ontology1393051773.0wl) | © OWL

PROPERTY BROWSER PROPERTY EDITCR for §—hR# (instance of owl... 1

For Project: @ teach1030222 For Prope I-M

Jwww owl-ontologies. com/Ontologyt

ties R [ i Property

=1 rdfz:comment

[l Object prop

L e
WALET
[
[ R
| BEHE
N B rEHEY

Domain u Range [

CTEs

B 4-15 Protége # & Object B+
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PROPERTY BROWSER

For Project: @ teach1030222

Property |

3 rdfs:comment

. Range

Clazs Hierarchy

For Project: @ teach1030222

INSTANCE BROWSER
For Class: @ R

i

(As.serteu |hﬁ=‘red |

ol Thing
v @ R
@ =2 ()
@ =8 (152

v P

BRI
@:E8 amn

0 =dBmy (00)

Azzerted IR=tances

‘ B =i

Allowed values

Pt

For Indi

& =
& ==
& =R
& =R
@ =750
& =PUm

B 4-17 Protege z= = Tp w | F &)
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Class Hierarchy

For F'rn::-je:i: I teach 1030222

%/ INSTANCE BROWISER
For Clazs: @ L5

rﬁss-erted | Inferred |

ol Thing
v @ =5uA
@ = o)
@ %8 (182
@ =8 09
v G &F‘ﬁﬁi

@8 0™

AsseriefInstances

¥ ¢ X G

B 4-18 Protege & =

TRk

T

For Project:

Clazs Hierarchy

.' teach 1030222

INSTANCE BROWSER

For Clazs: @ 25

5y |[ Asserted | inferred |

ol Thing
v @ ST
@ (9
@ 8 s
D3 ey
v O EiESh
o B

For Indi

Azseried Insfhances ol ‘E * X é}
B 4-19 Protege & = T#kw| | F &
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= bt

For Project: @ teach1030222

Class Hierarchy

ol Thing

D = .23
O wEar (20
v O EEAH

& ARl e
® 5= (3
@381 (13
@3B (177

For individual:

| & Metadata(Ontology1333051773.0wl)

=

| P e

For Project: @ teach1030222

Clas=s Hierarchy

]
3

ol Thing
v 0 mEEER
@ =g (=)

@ el e
@ LE+ (3
@R 03
@38 1

For individual:

INDIWVIDUAL Ev.T 20

B 4-21 Protégesx > T4 L4, 9
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For Project: @ teach

Class Hierarchy

[ & Metadata{Ontology1393051773.0wl) | 7 DWLClassss r- Properties

" & ndividuals

INDIVIDUAL Ewniue 1or n-2-uf  (instance of 38H)

INSTANCE BROWSER
For Individual: | hithgthgw owLontologies. comiOntology1393051773.owléH-2-07

ol Thing
v @ sEEEA
O F (9
@ &E 82
O g 20
v O EEAHE
R TR

1030222 For Class: @ 2B
£, |[ Assered [ inferred [P @[3 [E
Property | Value

rdfz:comment

atE Y Yo efsi V\a O
e R 3/

sum Y ¥ 44
s—m )y L/

Bl 4-22 Protége i T3P | 9 bl

| @ Metadata(Ontology1393051773.0wl) | © OWlClasses r- Properties
I\, INSTANCE BROWSER

I S

INDIVIDUAL EDITOR for —iiBE.Z C.ooo i EH)

For Individual: hﬂp:.n’.fwww.nwl-unt.c:nmn’Ontqug‘ﬂ393051??3.0wl#—l1ﬂ5.]l§
LAt ] L& ANMOTanon
Property | Value | Lang |
=3 rdfz:comment It
@ M8 m— —
Pep— LR £ 4 & £ 4r
& &R | Value | Lang | Value | Lang
@328« o - BEE CBELIHE  en — T%s TL F.en
® ®
(e o & X frs R ¢
Value | Lang Value | Lang
HAETH en FIEnmaTE S en J
(6) Q)
LN o/
= EEA Y s A
Value | Lang & _OiE=F
: @j’ —E=HT en
Asseried T % Q, o in
© =8 \H—ﬁ}ﬁﬁi en
|

o
ES
1%

B 4-23 Protége == Tizp |
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horE AR g A 0 50 REF A LAPRIEN R e & Fusekiz

RDF % 34 PR B Ak 0 34 P F 4 4o A OWLHE S R ) e §14-24

RS

S e fek BT R PR L B Ao R B R R RN

212

"Idiom-Teaching.owl ; & 41 » & &3 3 B % c:\jena-fuseki-0.2.6\7 >

=
T

\-\
H\

44250 o K S AT~ 15 AP I AN G P 0 B F £ AT

\Jw

OWLH g m 2 s » ¥ €37 # Fuseki®fRE » @ H ¥ AT
B E AT AP A A LA R AR LN R A S S

W o°

% frdsFusekix § » B P &3 #0F ot & 1 > K-F4-7% Bl4-877

7 e T fuseki-autorun.bat ;| < # i3 :x = [ cd\jena-fuseki-0.2.6 ; ¥7
" fuseki-server.bat--file= Idiom-Teaching.owl /ds ; ¥ % # * 4- B 4-

26 T ARG B0 peB T o 4o F4-2T -

B Tame-Improvement Protsge 3. 4.8 fileAD SR M

FEile Bt Project oW Rea=zoning Code Tool= BioPo
| T Hew Project... Ctri-M <
= Open... CrD
OWVWLClas=ses |
COpen Recent ]
Clo=e Project I
For Class
Sawe Project Ctrl-5
- ! Asserted
Sawve Project A=, —|
= =t
‘ Export to Format , ] CLIPS H
Conwe ject to Format. .. H
M-TRIPLE d
Preferences...
b O
Exit Protege i
‘ B TET 3
TURTLE h
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4 Web Ontology Language (OWL) files

TEEE): |I:I jena-fuseki-0.2.5

3 Data

3 pages

tEEEREN):

! idiom-Teaching.owl
L

fRZRAAR(T):

! * pwl files

[
e

B 4-25 Protége & % OWL k& 5 =

cd\jena-fuseki-8.2.6
fuseki-server.bat --file=Idiom-Teaching.owl /ds

M 4-26 Fuseki fi #+3% » B ¥ & 35 308 rom k4%

(:\Documents and Settings\ISER>ed\jena-fuseki-0.2.6

(:\jena-fuseki-B.2.6 fuseki-server.hat --file=Idion-Teaching.oul /ds

C:vjena-fuseki-@.2.6java -AmdA 2000 -jar fuseki-server.jar --file=Idion-Teaching.owl /ds

3:58:18 INFO Sewver
13:58:18 INFO Confiy
13:58:18 INFO Sepver

0 Server
13:58:18 INFO Server

:: Dataset: in-nemory: load file: Idiom-Teaching.oul

:! Home Divectory: C:\jena-fuseki-0.2.6\,

i1 Dataset path = /ds

it Puseki B.2.6 2013-02-26112:084:26+0000

i Stavted 2014/04/17 13:58:18 CST on port 3038

B 4-27 Fuseki p frvi\% R s ZHxEF o3 ilg
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* 4rBl4-30 -

dD L LAERER AR
£ vk 43 %lﬂ

%4-3 SPARQL 3945 £ -

MREP Ard 44 B2

st rE

A Prefix default:<http://www. owl-ontologies. com/Ontology1393051773. owl#>

B SELECT 734 24 %

2R 7R

WHERE

{

C 23 B default: 75— & 7R A

default: % B¢ 2§ w;

default:

¥ 5 3 7

}

D ORDER BY

ASC(?%%k P )

#4-4 SPARQL % 39 thh - P EFRP
B2 WA 440 h R ERD
A THELHEZRE [LxBWAps Y €7 Dl § @ [ default
3 . L |EE S RBCP AP R rﬁ{j;j\J NI uoos
B 3 EE IS > F] S F, —
K%&ﬁp@ r”f r?%"‘lj z r?ﬁtﬁ | h”%ﬁﬁ%&“fﬁ gﬁ_
T3P | default:i— 32 & Tik
C ARG R ré%ﬂ | default: % S Tpow
Facp | default: % B3k 39|
D |#a TR 2 A

€« CH

SPARQLer Query Results
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i
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i
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ontologies.com/Ontology1393051773 owl# & —

S

<http:/www.owl-

ontologies.com/Ontology1393031773 owlH-2-

01=

<http/www.owl-
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