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Abstract

In recent years, the health awareness is gradually rising. The populace how to correctly use the
medicine to maintain body's health is an important topic that each medical establishment and
government presently concern. However, the traditional search engines only provide the
keywords-matching for querying drug-use information. They still lack the function to interpret the
meaning of the terms. To solve this problem, we use the Semantic Web Technologies to construct an
ontology-based Drug Guide Semantic Search System (DGSSS). The computer or Software Agent can
read drug ontology to understand the meaning of data. The main purpose of DGSSS system is to
help populace to build a complete semantic search system for drug-use. Therefore, the populace can

quickly and correctly search the drug-use information to improve the personal health management.
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o FEp: iannne w2 o 2002007 et
protege TR HprOIEge S1NTORd ScAMINS WK TEgeR
_l’d[ it s w3 or g 99RI02E2-rd1-syrilax-ngd |
ot it i s 3.0rg/ 2000/ felf-schemen |
sl T M w3, org/2000A 1 Ben-ié le

4] I Wl & =
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=new> Protége 3. 4.

Fil= Edit  Project ChL Eeasoning Code  Tools Wi o Collakorstion Help

Oe & 4k

e o,

d =

1
r @ Metadata(Ontology1334301516.0wl) | 0 oviClasses | BB Properties r.*-lndivjduals r = Forms

For Project: & For Class: | hitp: e w3 oroi2 00207 o R Thing
Asserted Hierarchy R W L] Eﬁ @ Q}‘ [ o4 B
ol Thing Property | “alle
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BB Sl I B 1 - R #E (OWL £ 1L J% 1 (Properties) iy > H G 158
Classes) f &k #E AJHA TIEGLRET » {RFPHTHE  Properties #E 4% - # A& MR & £ /2 )7
FEAN o BATEENL " EEVIIEEE ) T 4EY)4ATE . Properties Browser (& 14 IR 25) A B
Fe VEFES ) F=(EE0 0 WAE TEEY) (Object) FEE o DU 3L W (& ) 1 1Y Ja 1k
AR MR TR AT EEYIRIRR 0 (Object Properties) © names - targets(4fE 11
fE T EEYRIRE ) 2 TAETL TPERE LT AR o T e {14 5 A s (Domain)
B OFEEER R ESRAE 10 For e DUREH#EE(Rangg I ZRHHR 1 -

B <new:> Protege 3.4.1

Eile: Eciit Project WL Eeasoning Code  Tools Winciow Collabarstion Helpx

ODEE ¢ BE ok &9 LTE Q>

0.‘-Metadata_torito|agy133’4301518.0\«,-0 rfi‘e O Classes B Properties 4 Individuals r = Forms

PROPERTY BROWSER : PROPERTY EDITOR for names  (instance of owl:ObjectProperty)

For Project: @ For Property: [httpiitesnsey ovl-ontologies com/Ontology 1334301515 owl#names

[ ohject || Datatype | annctation [ il | % = -« 5 g

M Object properties mh T 53 Froperty | “alue
B targets . =3 rdfscomment

W names

Domain L 'zé-f}; @ Range u Lﬁ % ®

|¢a fri | |@ MEEE |

11 BRIt

®1 VFBAERIEHSISR R EEE

Yt & 4 (Property) LI (Domain) #01[#|(Range)
Names JEAREEZR BEY) T
Targets SEYIATH R

TEETTEWFI( Instances 5, Individuals) 71 %] & 25 (Class Browser) ~ & 3] %] & 2
5F - P62 Individuals FEEE A T(FlE - (Instance  Browser) K & ] 47 #H 25
T Al B =R TR » AEEARFE /I (IndividualEditor) - #R{E2DERRy © AE3HH1E

S
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DEE tBE my

Collaborstion  Help

Gw Pl a4k

For Project: @

Clags Hierarchy

ol Thing
v O mEE
v O A

. Metadataiomology1334301518 ol |/L OWLClaszes r- Properties: |/Q Indlivicuzls |/ = Forms |

INSTAHCE BROWSER

INDIVIDUAL EDITOR for #8% (instance of REMEFE )

For Class: @ EIES For Individual; {Httpifses owl-ontalagies comiOntalag
Asserted | Inferred | Ij ﬂﬁ Q: L% B

Aszserted Instances b & * X 6 Property |

‘ gz ] | rofs;comment

& T 2.

& R

& BB

& BiEhRe

& SEMRT AL 3.
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4 Eromhexine
& Guaifenesin
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m <new> Protége 341

Flle  Eot Proect OWL  Ressoning Code Tools Vindow  Collsborstion  Help
NeE B0 ma EmEE 4b «-ﬂé’ipmrégé
@ Vetadata(Orioiogy1 334201 55.0wl) | OMLClasses | [ Properties | 4 ndiviuels | = Foms |
'\ MSTAMNCE BROWSER IMDIVIDUAL EDITORfor ANTICA (instance of S %:18)
For Project: @ For Class: (0 BEHE For Individual: bt owl-ontologies. comiOntology1 33430151 8 owi#ANTICA
Class Hierarchy A || Asserted | nfertes! | |_.? L“_.ﬂ * i
ol Thing Aszerted Instances -~ ¥ @ X &  Propety | alie
v 0wl @ BTICA [a| | |5 relts:consment (s EA)
v O monn St i (1 romhexine HCIBH BT AR BRI |
05K - b i Orcprenaine Sufse BEREMER Wi EREARAES
.' J @ Azpirin (Ziboxytamine Succinate B—EFTRIER - HivER - TR
Ok & Astenizole B AEE -
O 2psm & Bronbesine GRS
O w0 & CARBETAPENTANE_CITRATE BABX_{E+ —BR e
e 4 CHLOPHEDIANOL —| targets " ﬁ; L3
4 CLOPERASTI YT
4 DICLOXACILLIN
4 FENOTEROL
& Guaifenesin L]
| KETOTFEN =)
| N
Asserled Types % 'ﬁ Q.
‘@ ws iR

13 {EFIProtégé T B I K ¥ FEE R (%

= EEEHERS
AXFTEBENGEEEH RS » &2
Joseki 415 (http://www.joseki.org) Fir 2 LAY
Joseki Eff- Ak E RDF falfzasiy & ik
T o T L 3.3.0 IRAZZEEEE - MIbHR
A E T Jena ki ARQ Wi EE A Fr 75 221
BUTITOR - HEE Joseki HIPERAIT ¢
1. B E T #H A Joseki-3.3.0 fiF BE 45 &2
¢\ W& 14 fs -
2. H& o e SR IT i s e iR
BEsEEy - JeiE A Joseki H§f 0 BT
#: JosekiRoot : JosekiRoot=c:\joseki »

WfE 15 Fior o

3. #E > #fT Joseki BRI R E
bin\joseki_path - fz1% - Ei@E{sikes :
bin\rdfserver » 4[] 16 Fi7w -

4. %5 Joseki EHANRESEEERT) - BLAEI DA
& FIAE 17 frr 2 S8

5. AT E BEE A OB E 2 b A 4k
http://127.0.0.2020/ 7 ifg 58 2 =) {5] i
woe I ERE - AIE 18 Fw -

6. # A http://127.0.0.1:2020/query.html
AIEF] SPARQL #EESRH - 2fE 19
7 o
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~| B ==
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WINDOWSE NYVIDIA Iz86
== == J

FLAWNTS

Diagram+D...

— WSS || WERe SEEFE | B}
R - bolinh B8 FH 25 5a88 (1T
MR 5T L FAEESIE S A B . ¢ A hE(E Y —_— =
e 1
FIHE ~ aEr e e
TR~ BRI ESHEE - ILISRRIER &0 TEMF C A\Documents snd SettingsibolivhiLocal ...
THF CADocments and SettingstbolinhtLocal .
15 FH e T A [ wiE@n | [ sRERE) | [ mBR@CTo |
BEb RS P B A S TR T
FEAdTAEE (2
| e i -~
D ST %P?jwscl))iﬁos T %(::\)WINDO PrEhestem 22 vemd. exe
FRiEFSEh -~ RIS FOiasEEER lib CAProsram FileshSOL HBAL 4 Ovbin®
MNUMMEBER_OF ... 2
o Windows MNT By
FIER (W) [ seema | FHIES: Ly |
[ T e ]
e i A |

HH ]

Microsoft Windows KP [
(C> Copyright 1985-28A1 Microsoft Corp.

IC: “Documents and Settings“boliuh>cd™Njoseki

C:“Joseki>set josekiroot=c:“joseki

%E Joseki IRIFERE]

B 16 fERHm<SEE T ITET Joseki B E
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bin‘rd fserver

SPARQL Locking policy:z multiple reader. single wBS

SPARGL Dataset description: false ~~ WHeb loading]

Configuration Dataset: Books
Configuration Service reference: ""spargl’
Configuration Class name: org. jozseki_ processors_  SPARQ

SPARGL SPARGL processor
SPARQL Locking policy:z none
SPARGQL Dataset description: true . Web loading:

Configuration = Bind serwvices to the

Configuration Serwvice: <hooks>

Configuration Service: <spargl>

Configuration Initiali=e datasets

Configuration End Configuration

Dispatcher Loaded data source configuration: joseki—|

B2 =24=-44 [HFO log Logging to org_-slf4j_impl._ Log4djLloggexAdap|
ter<org.-morthay.log> via org.mortbavy.log-S1f4jLog

S~ [&= 1z7.001 ~| [+ >=<
AEEEAD  SEBSE) MR ERARE A T HE Ty SRBHEh
i FREDAREE &= SPAROQLer - An RDF Quers Server

SPARQLaer

Query forms

-~ Form for

SPARQL Services
The forms abowe use the follo QL protocol:

« s=pargl : @ general purpose

+ books : & SPARQL processor th

RQL is defined by 3 documents:

> SPARQLexr - Windows Internet Explorer =2 F F# - Faho

[« > B 127.00.1 5| (%] [P
MR REE MR HWATEEe)  TAD SR

¢ BATERE @8 SPAROLer

SPARQLer - An RDF Query Demo

Example gueries (or edit and write your ownil. All the text boxes invoke the same "books” service - they just get initialised with different examples.

SELECT - get variables (appl

SLT stylesheet)

PREFINX books <http:ifexample.ors/books
PREFIX de <http:ifpurl orzfdcfelementsil. 1/>
SELECT 7bock 7ritle

WHER

i Zbosk dso:title Zritle 3
Cutput XML: & h XSLT style sheet (leave blank for none): [Soml-tohtml sl

or ISON cutput

header to taxt/plain regardless [

CONSTRUCT - return a graph

PREFIX do <htrp:iipurl.crgidofelamant=/l 17>
CONSTRUCT { $hook de:title $ritla }
WHERE
{ Fbook deititle Fritle 3
[(Cerrmmie

B 19 SPARQL &/ H
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Flite Joseki FEEAE - R ERE LIV
A DL N3 A% (A8 20) > WiHRE S
Wi fy booksn3 - H I E XK dy H =
c:\joseki\data 5 (Z11[& 21) - 3 AR F =7

Bl 0415 Protege 241

DURTEAAS Ry B
EBEEYHEIE S A AR 35

T EIIRESHIEN(E ¢ binlrdfserver » ZEZAT
EErak A books.n3 - SR EIERZ N3 fHZE H.
BT b Y B (L B > B HET Joseki
[EIREs EITEIE - DAEH B A i
Z B AR IEHEREZE - IE e A DU S N B A
RELEAESRS(E R ZEERF R #E -

(file MC AProgram E20FilestiProtege 3 4 180415 pprj, OWL / RDF Files)

e | et roect oo Ressoning cose  Tools  indow  Cotsborstion el
[) Mew Project... =0 MEE 4B
[= Open... o0 - -
R , | @ ovciesses | Propertes | @ ndividusis || = Fomms |
- mh CLASS Far TEYS I Ghstance of awEClass)
Clase Project m\ CLASSE for SEFHER nstance of owkClass)
- For Clags: |http e owl-ontalogies comiOntology1 334301 518 owifEEE B
[2] save Project Cie5 s : ;
i o (3 (& B
Save Project Az, ® ; Q’ 8 =
=) | Properiy Walle
s e
Convert Project to Format
MN-TRIPLE
Preferences., |
Exit Protege
TURTLE
ng
20 fsEFdProtégé PEHY N3 fEFE
Elnz
.
LR (EEETD N -]
P —
3 Test
2
e ~ 2
ﬁﬁ%%ﬁ:‘ hooks.n3 ) | Information E
fE = EETY |N3 [*.n3.owl) '| Q Successtully exported to file: iC: AosekiDstahooks .n3
3. 4.
oL

21 e N3 fEEfE#FSE Data Hi%

ul



36 E:ETNZE  Vol.12, 2012

FEE S L ISR E 5]
AERIA -

o ZEPI— ¢ BN IE R BMEEY) A

AREFH(AE 22 FroR) > HAEEERA

> C @ 127.0,0.1:2020/query html

examples.
SELECT - get variables (apply XSLT stylesheet)

PREFIX default: <htop://www.owl—
ontologies.com/Ontologyl3s4501518. owli>
PREFIX owl: <http://www.w3.org/Z00Z/07/owlf>
SELECT 4EAREESt 8gto-Eid

or JSOM output: O

or text output: O

or CSV output: O

or TSV output: ©

Force the accept header to texc/plain regardiess |

CONSTRUCT - return a graph

PREFIX de:
COMSTRUCT ( $book deo:cicle $citle }
WHERE

4 §book de:title §Sritle }

SPARQLer - An RDF Query Demo

FPREFIX rdfs: <http://www.wd.orgsZ000/01/cdi—schemafs>

HURIRE 23 -
ZEOIZ  EERY LR E AR
R (AE 24 FroR) > HAREERA
HURIRE 25 -

ok X

-~

Example gueries (or edit and write your ownl). All the text boxes invoke the same "books” service - they just get initialised with different

[

Output XML: & with XSLT styla sheet (leave blank for none):

<htep://purl.org/dc/elements/1.1/>

Semil-to-ktmi xsl

B 22 FEfI— : BERERE RS A A

|y© SPARGLer Cuery Results

< C | ® 127.0.0.1:20

SPARQLer Quer

20/book

v Results

RIS

HEE

<hitp fiwvrer owl-ontologies

com/Ontology 1334301518 owl{Li7>

<hitp ffwvrw owl-ontologies com/Ontology 1334301518 owl#Ambroxol>

<httpiwrwrer. owl-ontologies

.comfOntology 1334301518 owlit{hliE>

<http/fwrww. owl-ontologies. com/Ontology 133430151 8. owl#Bromhexme >

<http:fiwww owl-ontologies

com/Ontology 1334301518, owli{EJE>

<http:/fwww owl-ontologies com/Ontology 133430151 8 owl#Guaifenesin™>

<httpfwrerer. owl-ontologies

com/Ontology 1334301518, owl#{E k=

<httpifwrwrw. owl-ontologies. com/Ontology 133430151 8. owl#Lysozyme =

<httpffwww owl-ontologies

com/Cntology 1334301518 owl#{k >

<http fiwww owl-ontologies com/COntology 133430151 8 owlihfucosolvan™>

=httpfiwrarer owl-ontologies

com/Ontology 1334301518, owl#IZIgr=

=httpfiwrarw owl-ontoleges com/Ontology 1334301518 owl#ATTTIC A >

<http:fwmarw owl-ontologies

comfOntology 1334301518 owlHIZ >

<http fiwwrw. owl-
ontologies. com/Ontology 1334301518 owl#CARBETAPENTANE CITRATE=>

<httpffwerer owl-ontologies

com/Ontology 1334301518 owl#IZIH>

[T ——
atitelegies comfOntolegy 1334301518 owlHCHLOPHEDLAITOL >

<httpfiware owl-ontologies

.comiOntology 1334301518, owl#IZIH>

=httpfiwwrw. owl-ontologies. com/Ontology 133430151 8. owl#CLOPERASTIIT>

<httpfrwrerw owl-ontelogies

com/Ontology 1334301518 owl#IZIE =

<httpfwwrw. owl-entolegies com/Ontelogy 133430151 B owlH#FENOTEROL >

<http/fwrwrw owl-ontologies

ccom/Ontology 1334301518, owl#IZIE>

<httpffwrerw. owl-ontologies. com/Ontology 133430151 8. owl#Guaifene sin>

<httpffwwrw owl-ontologies

com/Ontology 1334301518 owl# Iz >

<http/ferww. owl-ontologies com/Ontelogy 133430151 8. owl# K ETOTIFEIT>

<http e owl-ontologies

comfOntology 1334301518 owl#IZ1E>

<httpfererw. owl-
ontologies. com/Ontology 1334301518 ow#ONOLAMINE CITEATE=>

<hitp i owl-ontologies

comfOntology 1334301518 owk#HIZIf>

<httpfwerw. owl-
ontolegies com/Ontology 1234301518 owl¥ TROLEAND OMY CIN=

<http ffwww owl 1

com/Ontology 1334301518 owl#hEHE

S

=httpfifwrerw owl-ontologies comfOntology 133430151 8. owli b spirin=

<httpffererer owl-ontologies
L

com/Cntology 1334301518 owl#HEIRE

<httpMfwrerwr. owl-
ontologies. com/Ontology 1334301518 owl#CHLOPHEDIANOL>

<http-ffwwar owl 1

cormfOntol 1334301518 owl#HEEE

23 EPl T EHER

(9]}
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examples.

SELECT - get variables (apply XSLT stylesheet)

PREFIX rdfs: <htcp://www.w3.org/2000/01/rdf-schemaf>
PREFIX default: <htep://www.owl-—
ontologies.com/Ontologyl3i34s01515. owl#>

PREFIX owl: <htop://www.w3.org/Z002/07/owlf>

SELECT 384218 2RSS

w

SPARQLer - An RDF Query Demo

Example queries (or edit and write your own!). All the text boxes invoke the same "books" service - they just get initialised with different

o 1€

or JSON output: O

or text output: o

or CSY output: (8]

or TSY output: o

Force the accept header to cexc/plain regardiess [

Get Results

CONSTRUCT - return a graph
PREFIX de: <|§r,bp:)}puél.crg}c{c/élmnts}i.1;’;
CONSTRUCT { $book do:ticle Scicle }
WHERE

{ §book de:ricle $eicle )

Output ¥ML: @& with ®SLT style sheet (leave blank for none): fmlto-htmlxsl

A

~

& 24 FEHIZ : BBV RIREEH Y REN

23-%0DIYY | ol N

€« C | @ 127.00.1

C+rdfs B IA+<hitp %3,

SPARQLer Query Results

chema

-~

ESCEet ] FotiiEze il
= 'V?VV‘.V 1 ol . 1
<http fworw owl-ontologies comOntology 1334301518 owl#ANTIC A> !h“‘f i i Se/Oattloay L IF0L 1 B iowie
H w-ontologies com/Ontology 1334301518 cwliAmbroxol> mgi:‘www owl-ontologies. com/Ontology 1334301513 owl#
TR I o ]
<http:fiwrarw. owl-ontologies com/Ontology 1334301518 owl#Ambroxol> Mhﬂp;a) corOnbology 1334301318 owid

<httpfiwarw owl-ontelegies com/Ontelogy 1334301518 owl#Ambrozol=

<httpfwwre. owl-ontelogies. com/Ontelogy 1334301518 owl#
BA>

com/Ontology 1334301518 owl#Aspinn=>

<http:fiwarw. owl-ontol

.comi/C

<httpfiwwrw. owl-ontol
HE-

logy1334301518 owl#

tologies. com/O

<httpffwere. owl I 1334301518 ewl#Aspmm=

<http e owl-ontologies com/Ontelogy 1334301518 owl#
25~

.com/Ontol

<http:fiwarw. owl 1 1334301518 owl#Aspimin>

<hitpffwww, owl-ontol .comfCr

A

logy1334301513 owl#

<http: ffwaw owl-cntologies com/Ontology 1334301518 owl#Astemizole>

<http fwww. owl-ontologies com/Ontology 1334301518 owl#
HE>

2 — -
<hitp-fiwrw. owl-oatologies. com/Ontology 1334301518 owliAstemizcle> hip e conOntlogy1 33430131 3.omit
BRihEE
P :
<httpffwevrw. owl-ontologiss com/Ontology1334301518 owliAstemizole> “!z""’, A Eem/Cnislogyl S0 218 et
<htp:fiwrww owl-ontologies com/Ontology1334301518 owl#Bromhexine> <hitpidfwrerw. owl-outologics. comOutology1 334301518, owl#t
e
<http v owl- <htp: fwwrw owl 1 com/Ontology1334301518. owl#
Jogies com/Ontaloce1 334301518 cutc ARRETAPENTANE CITRATE Er

25 EPI—ZEHER
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i ~ 455w

M LLEEY) H1 3% A % (Drug Ontology)
Ry AR —(HEEY) 5 IR B A AR
(DGSSS) » # A4 T HINREHEGEUTT ¢

o BFHIEEY) B E A MY % Hin
AT > A TEREHE A E i A
AR A RS o A DGSSS REfZ it
T HErEHIH g & - DA B R R
YRR B -

o R Z & A] DUA RO R R S AR
TR KRR AR AR - RS
RS THE -

o RSZDABH A 2 EE 1 B BE YA s HiAth
[i5] /& <H (Problem Domain) 2 55 & 75 5y
FERFER T AV ERE - R2[RNE—
BRI, - RE(E (IR BB AR EE
IR HA — SO s MR 1 -

L - KA ERAEVE R - &2
FHEEYIMH REEVAE RS R - Il AR SR B E 2
MR » A EHHELT ¥ BRIV EIE - SShH
FEIRFIE S F o AT —F &R - D&
NFEST -

TERREE TTH » FATEASE #E s
{CELA (Software Agent)fE4dits E =52
SZRHAEYHBENRNRNS - I B3
DGSSS % 4fikk H Bl 5 8 B seS2 Y 5158
KEG - BB S E B R B R
ARGEFTRE B IR o 2T SR 0 R R
FHVRE S FRATRHE T Z 2R &R LRI
A AES R EAYE A B AE - SRR

put:o)

JBHE A S8 sk - BER2E 5 TR -
LU 2 R MH BRSO SRR - TR B (R R
HYEEE -

SE SRR

[1] TR EE T BR MR E RS
ZI(NHIP) | > 2007 -

[2] TR EE P REEREE - (b
BRI S BT IS LS5 0 E
£ 1 0990017673 > 2011 -

[3] TTH%&% > DAKIEA B Ry RERiE s s
SRR > KBRS R E S e
+-547 > 2009 -

[4 SEE THEEREEHARIIEIE
ZERE  MEREE A E AL
27 > 2008 -

[5] BrBHM -~ JREES - T Ontology [ FH A %1
ARAHAR VIR 0 R EEEAERIEE 32
HH > PP6-17 » 2002

[6] HRkta > T EAALEERE E A4 2
B BREKERHE L
< > 2008 -

[7] tEE T & EE S E AR
B LG 2 BB, > BIcE
FERE LN E L FThE 15w > 2009 ©

[8] Sttif  TEEREHEH T > &
IEHE KRB LR A5
2008 -

[9] PfsEiE " DL RDF FytHfE 2 XML DTD
O PGP KRN EE 4
hE 5w 5L > 2005 -

uli



[10]

[11] 5RZ#4

[12]

[13]

[14]

[15]

SRUENS T H &Rl B
SESHFEAR AT > TN A S EPIEER
B2 ZhH 15w > 2008 -
CRAEENEEEFM
BERPRHE RV EE S é/g%
2008 -

i o TR REEE ) (e
#ETE T > 55 15] - 2010 -

m) %ﬁi

Segs
=

wEC TR - AR

RSO ACHE RS LA RIERESE | FhEE
SEEEEENES 33 1 - 2003 -

MR N T DASE R LR (S 4a s L S
I EE 24 REIREEN AR
FEFTRE 5w > 2007 -

BCERR T DUl B EERE 6 R
FEEERF RHER > Journa of
Information, Technology and Society -
2005 -

[16] 2USCEE - REEA " DITheeMaEEsEa

T B4R RS = 2 BTSE o SRR
EANVE R 2 hE 5o > 2006

[17] Fl%?ﬁ{ﬁ T E A RN

[18]

[19]

HENE RS ST AR 2 dR %S 0 FEE
RELENVE HTFEATE 3R 5L - 2008 -
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Recommenclation ,2004, http://w
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Grigoris, A. and Frank V. H., “A
Semantic Web Primer,” Massachusetts

DURIEEA G Ry
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Institute of Technology, 2004.

[20] Noy, N. F. and Mc Guinness, D. L.,

“Ontology Development101: A Guide
to creating Your First Ontology,”

Stanford Knowledge System
Laboratory, Technical Report
KSL-01-05, 2001,

http://protégé.stanford.edu/Publications
/ontology _development/ontology101.p
df
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