22
I

EEHERHZE 15 ¢ 2 (June 2021) © 45-76

st Jo e 3¢ Tl CE: B ik H 3% -H g FE
s DURLE RSPt H ekt
51

The Application of Semantic Web Technology in
Collection Catalog: Take the Cultural Collection Catalog
of Indigenous People as an Example

Yu-Liang Chi
b RREENEEE AR
Professor

Department of Information Management
Chung Yuan Christian University

T 4845
Chan-Chuan Ting
PR KRS GIE AR
FTRRENSW T 2L 2L LA
Instructor, Department of Accounting,
Chung Yuan Christian University

Ph.D. Student, Ph.D. Program in Business,
Chung Yuan Christian University

HEEE ¢ B ERE maxchi@cycu.edu.tw
eAmHE 1 2020 £ 8 H 31 H 5 Bz HIEH 1 2021 27 H 12 H

45



L EHEEHFSL 15 ¢ 2 (June 2021)

(%% Abstract)

AR > 5EEHY (Semantic Web) T ML AT H HH

B o BEEAH BRI RIS T B3 Rk - B 55 M P o 78 A

(NEFAEE) TS > KRl iR EER - Bt
&ipACE R (Linked Open Data, LOD) fRaf AR RIEMERRER -
Rt =2 F B I I R 2 A sH Y S FERFE © BRI = - 12
it LOD 2 BEEBMRIEN AR )T - fE5E BMRdiiEZR
FATEN T EEMER BRI AN - EfEENEEEAE M
VBRI G BRI S - B T A S BB IR L Bt B Y
W > AWFFEAIA TR RSO HGE H i B Ry SRR - B
SEFEER AL () 15 Web BRIEE G - SIHEARIESEHERS &
R R BRI BUR BARCE K - #5Hh SPARQL Fif & & B I 52
BMRE - () SEEMEI AR - SEEN SRR E SRR
RESF AR - Al Eﬁfk%iﬁ%ﬂ%ﬂ%ﬂuﬁﬁa$ﬁj{,U\$Efr e DL T
FIa ARG (ontology ) HH AU A WL 1T E 75 » 4% HH 55 2 HE o &5

(reasoner) ¥AFTHEIE » DUAE BRI A EDRHER (5 R A0CHE 15 EL 3 Bl (4
BB E R o B RE AR AR i T B R E
SHIRFS - E{%1AMS Web-based /M 2FAERGHEHE - 52 -
PRISRESR Bt & HIRY LOD 25 EHERE S IV E Z2RHHE - AR5
FeH—(EE &G - EERN R (IRRIIEREREE & ) A0 fa i A AR
FEARER - 72 AL RV EREBER T - RS2 EAEZ
EFETEEAE NHIFTA KRR ©

In recent years, semantic web has grown from concept to

realization stage. With the progress of semantic web technology
and their corresponding software, practical applications require
interoperable data provided by content owners. Because linked open
data (LOD) provides free license for public use, it is highly praised by
government and non-profit institutions. For the institution, providing
LOD is a concrete way to participate in semantic web environment.
In the framework of semantic web technology, Web data processing
is basic usage. Advanced applications such as data integration across
the Web and knowledge inference are the core value of semantic
web technology. In order to experiment semantic web technology in
the present scenario, this study utilizes the data set of "the cultural
collection Catalog of Taiwanese indigenous peoples" to build two
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developments: (i) Integration of heterogeneous data sources across
the Web. The development integrates related data sets of indigenous
peoples and is implemented by SPARQL federated query. (ii)
Semantic knowledge reasoning. This development is used to address
some difficulties that frequently troubled information retrieval, such
as unknown keywords and the shortage of knowledge concepts.
Knowledge reasoning is implemented by creating an ontology model
to describe formal definition. A semantic reasoner is used to infer
the model to generate new data relationships that is further used
as a query criteria to find the information of cultural collections.
The developments finally use a Web-based interface to present data
mashup to users. Overall, this study illustrated that the use of existing
LODs by outsiders (non-institutional members) can actually benefit
to institutions. Consequently, semantic web technology is a concrete
way to help data achieving the goal of visibility, searchability and
discoverability. Content owners should positively provide LOD to

attract more reuse by outsiders.

[FE#S Keyword]
EEAY  HERER ) AERICE R BEIRMAGESS © FIsREE

Semantic Web; Catalog; Linked open data; Resource description framework;

Knowledge inference

il

g

35 2 49 (Semantic web) +& £ 2001 4F H Tim Berners-Lee 2 !
HIRE S > B B9 R g 1 FE FH 2481 sE e 3 World Wide Web (DA fi
5y Web) ERIAZARRIE > JRBIE "B, B AES0HE #E

(interoperable) ¥RHE » DAFI 2 4ipEfifcd ~ Padd - HEFER - sEEMER
i ALY Web BRIV AVE R - BRI -~ G ERE K’
BEEE RGN I Web BRER - /2 R 3A 2o aR/ DAYINRE (Bizer et
al-, 2009) - HIR Web = EFIERE  2HENBESAeIEE S
TC WJ?D”AIE- ~ BRREHE - R HhAEE - BlUmE S o RErRE
T’lf EFZETT > A 285 0 EIES—0VhE - Hi#L (specification) >
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40 4 Bk & R4 B B (World Wide Web Consortium, W3C) B[l 12 %
ERIEI EEENE Y — 0 RBLRTEERVEE R4 | Rdig , > o DATE R
B W3C BT EMMRIARED - " SRR Al e B e ' RS LR Al R
DUjg 2k 77 s\ Hi4g 1 dH plcEm BT - B 8 BL B Y Unicode ~ URI (Uniform
Resource Identifier) % » 1 ~ SEAVEIFHEAHEZS (Resource Description
Framework, RDF) ~ 13 A #5358 = (Web Ontology Language, OWL )

(Panetto et al., 2016) %5 ; fiiE 2 @ sERARTCICHESEEMEE » HEA
FIEAS T EESAYPEES -

HNEENEH RN I FEBIAEE T HKES ATt
M EETE - F2AE © () /FEREH - P AT ERE T E ARl
FRE B TR T H - Hel W3C H&EBE T H TENE S Hig
Sef o (i) JERB S - BRSNS R ASEE » A2 e S
JABLERE B4Rl v FHAVEDR » B AT REFAE KRR (EH (Bechhofer
et al, 2013) - 1% AIlE5A 4% & B = F 58 B AR AU R MR A s ik
b o TFAK - ZEEGEAIFARE R (Open data, OD) ##HE)) » 53 FH KR
A IS R &R B 2 E I FE R - S B i U 4E G4 &
it (Linked data, LD) > B RFraEy " s#455ACE R ) (Linked open
data, LOD) (Bizer et al., 2009; Zuiderwijk & Janssen, 2014 ) ° 2531
CH%RE A LOD » FiplEia RE8A N ANHHE - SFEEEHE
&% (41 World bank) ~ BT (PIAISEEETERE) ~ g (41 BBCHr
MRS ) ~ tLAF (X DBpedia) ~ FHIEERL ({5]41%E2HY BioPortal )

(Hogan et al., 2012; Shadbolt et al., 2012) - EUgERELAT5THY LOD &
FHERY T HEGERRCERIE ) SIS RN E R o S L R B
FERYEDR L R HIERE S REIE YR & (Buil-Aranda et al., 2013) -

WTAEAR » [EEEE - fEZEEE ~ 988 (Libraries, Archives, Museums >
DU ff8 By LAM t+18F ) 2 st = 48V IE s » FT 2t et
STANFIEEARS (Ontology) K LD ~ LOD ZEfffr#t LAM tHEfVs2 2
B et 2% o3 fr 28 Lo B Alr Y AEs - 28 ] RS iR FHaE i & Rk
AR~ ATERRPERI TR ME (Cole et al, 2017) 5 HLEEpIER L
FrElER BRI E R > N E LAM HHEEKSSEH - gEEREE -
EGRELTEMRE (Raza et al., 2019; Wahid et al., 2018) ; FFLLRFZE

1 Semantic Web stack * 27 hteps://www.w3.0rg/2003/ Talks/0624-BrusselsSW-1H/26.svgz
2 'The Linked Open Data Cloud » 2% hrtps://lod-cloud.net/
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fat LAM HEFRVEERCE: T A FREE | o ELURMEE LOD Ji B4 K
A - W5 (S 5HE A LARE ERIFYEE (Cole et al., 2017; Georgieva-
Trifonova et al., 2019; Latif et al., 2015; Lampert & Southwick, 2013; Yoose &
Perkins, 2013) 5 &5 Z » LAM tLBF% 8 5 7€ sB 2 48 £ flo v 77 2K IR
HYE BN - JCHZ P ERE R RO s I R & R A R g - 55
— 771 > LAM tH B R R R & RHRBEAR » B & RHE 2 FE i
iMIFE 4%y LD 5, LOD ; ZRMEFZutseist - RN A BHIEZE
AEJ1 R 8 (Khan & Bhatt, 2018) - {#HagAVHEE 4R H 4% =081 RDF R 52
A (Cole etal, 2013) ~ KEEFFEIR - BHE ZFHEE AN —FH
% B PkEOE R RS RS 0 MENRERE AR - EE
RIS HERI S (Rasmussen Pennington & Cagnazzo, 2019; Warraich &
Rorissa, 2020)
BN LAM tHEEEREE MR S mEs LaibkE > Feal2EA "TH

T BVERMEEE BN i - REEA 2 FRE - HIL - F
TH T EERAERA ) fvEEER o I R ER R GEEEBERE) W
AR A E R » AT ERAA &8 RAE RS H ek’
5 (DUNESHE "B B 8%, ) AU LOD #EfTRZE - EIEE Web HYE L
BEPABMEERIEER - prEtaiER o =2 EAHE 7 %
Ftwbp A E R IR ER - RATRAELHENT - B
Ry SURREAR Ao BRET - e BHEE BRIl ~ MsREfL iy - g/ﬂ*ﬁﬂ
LAM tHEFHUSESEE R ¢ 5 =E1E S Web VBRI GEDRIEIEHN - 7]
FH SPARQL #Z il 77 B Y Web B HETTIESE - L PHP JRFEE N E
2 Web /1 SEVUETE Bt R A AIEREE - R Eat— {8 DA R

AR IR AR A - FEIEBEEE SRS (reasoner) HEHLETHYERIR
T/% 48 SPARQL B ERBHVEE 28 5 Wiz B AR
WHEHY R R -

Al © XEtERE T EREY

Y ninsﬁﬁﬁ}iﬂ]
R4 Web DAISCHE By T8 (B EH ) - &% A SCRE ZH A FH 49 41k

3 EREELF Datahub © 263 https://datahub.ckan.io/dataset/ascdc/resource/4a3b64ca-
af5d-4979-8264-cal74612042c
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(URL) EERREM » SCHEZ M LA S (hyperlink ) JERCFTERHY " 3T
7["5'72% 1 (Web of documents) > XFEHHVERNEH H Civgght > A
BRI Z3E R FHIH T R(E (interoperability ) 5 EE4E LER K
Iﬁ"ﬂ (&l E R A BT LR AT a4 - ER 2 fA] USSR S
1y T ERI4E4E | (Web of data) » HIBLfFEHE ﬂTjETU\L?:ﬁFEE%T’E
(Alvarez-Rodriguez et al., 2014; Hogan et al., 2012) - ZIFjHEIATHL > 5BE
Z%&?ﬁmEE%E%@HE‘Z v R VHIRER 2 O 4 TE e 25480k - DUT
flE it R FR PR

&1

B D ILRER
FLiit 2 il 2k
URI (4—&JFEEHAT ) https://www.w3.org/ TR/uri-clarification/
RDF (& FHHHUEZR ) heeps:/fwww.w3.org/ TR/rdf11-concepts/
SPARQL (RDF T HzES hteps://www.w3.org/ TR/rdf-spargl-query/
OWL (HIEkARERES heeps://www.w3.org/ TR/owl2-overview!

 URI: R Web BIRAHE LAR Bt > SO R4 HAY URL »
7Y URL 0] DUSE Se AP AR R &R - W3C Sy AR 2 1 (5 A
URI 4% URL -

« RDF:[tH&iE—(HE ﬂﬁﬁ (EfFEAY ) »—{[E RDF [ (statement )
FH F 54 (subject) ~ #fizd (predicate) ~ %25d (object) FE =IHE T
4HF% > BRI RDF [t & RDF tiple (DL 5 RDF =704H) -

TR A URL REEFEARHE R AAErs A1 5 205 H R A
MM > T 2B EA URL A RDF s ; a2 ERNAE -
WIERFEH URI &R AN EERF AR LD » A3 RDF Ff n] DL
ZEHE &R (Marshall et al., 2012)

* SPARQL : B A5 RDF &5 E MRS ARk 8 AR - /EH
JAL SQL A ERAREEDRHE - SPARQL {55 HTTP fifE &% » REAH
WY Web 15235 - SPARQL 1.1 il & 22 (federated query ) #HED

B 0] i S A FAT{a] RDF &4} Es (endpoint) ( Buil-Aranda
etal, 2013) o

o OWL : HREEILFIER ARSI A WS RIS AT AR - A1 RIER ARG HIRE
A LB g R R R AIERAH A > Y OWL B RDF s AMEA > A
OWL AR ARG HE A AT 45 & RDF-based ERIEEHETTHERE
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—  EEEmmIEE R

Ry R A B Z( L3R > OWL BB EMGRIITE " HIEk/E
0y 3 ZHAE - e RDF {EH8 2105E = P R RV RE HoE 22 ~ #HAIE
B BER M (Motik, 2012; Zhou et al., 2016) ° FFAFIZEHIR A e
AR E 4522 ~ OWL #l# ~ Fig T B (4 Protégé ~ OntoEdit
TopBraid Composer 55 ) » MHITHIMGEHECE RS » DU N EEE A
HEBAREREROTE - s B 2 8 ARSIl sE -

LR EAHEEREEYNSES  BARSEE S concept »

category J class & - OWL F#RAE T B " 485 | T8k class »

2. @M - U R > BEBESTEEL property, attribute

% E RN B A R A AR RE MR L FHRA (% (relation) >
OWL K #rig T 58 " @M | T8 5y property -
3. 850 - T EEENTNEREY - EABNERNEN: > &
FAIESHITEEAN object, individual, instance 2 > OWL Kz #igs T. B
& TEE | B individual
F| F OWL 4 5 155 7 JE {0 5 S0 5 AS B R BE 1T * > B 4093 M
(classification ) J&# AR [E10YE FIEEH —(ERFMEE IR R - KL
FER T aE23 | RSN RN EEEEsM - B L R RSR1Z —
Sk BN RE LR GACE FRA IR 55— (5 5 2R
= IBARIR 0 EiiEEMI R o] DL FE E IS BB 44 0 B
JE&J& ] DA e 1] e EREE - 3F 2 B2 R R (st S B A
NIEWflrsE > Fla0(E 2 dE Ff% R B 25 R (% (subsumption) ~ EEHEL
Gk B R R R is-a” 0 HIE Pt e gE B R VA A
(% (composition) BCERRG" fas-a” - Fii% » OWL Fyfli £/ A H
(axiom) FZEMaHE - Bb - FAEEE > WK ETLES T HiE
fif (description logic) -°

= EERIRNERE IR

MEEEEMEEAY K A FEREAYE PR A IR - fi
RDF & ~ OD ~ LD ~ LOD % » N ERHHA R BRI e
AEESE - RGeS e M AR R T LR

4  OWL 2 Web Ontology Language Primer > 2% https://www.w3.0rg/ TR/2012/REC-
owl2-primer-20121211/
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RDF &} : 5 & RHE RDF = 04l (eriple) #%30 - JRENMKIE 5
At gE ~ 525 PRSI 4w dE > SPARQL £ 5 0 ZH 32 H RDF & =Y &
(Breslin et al., 2010) - JF RDF &} o] H| g E g = - W3C &2
PR A T 2R -
OD : E—(EfESMEIEE T 2 (M IR HEF 4L KR
FEHEM N - R ZAREERMES (Atard et al,, 2015) 5
WERNENTEREE © IERHEET - 5 740 csv ~ json ~ excel » xml %
R EREE EREEIEEERENT pdf ~ word FEXEIE -
LD : JZ357F¢ RDF &hfE H &R NS B S B HA B R 2 Ry Ess
T EEE Web of data 1 EL#E 7774 » (R W3C &% B A i 17 2 8
BRI DU R E A E RIS (data silos) - &R EHSZPR (Bizer et al,
2009) -
LOD : 25 LD [H /g2 OD » B E RS iE i L ES0E R4 A
IR R E HEEAERZ (Razaetal, 2019) -
br 7 bt RPEAI R 22 5240 > Tim Berners-Lee DL " FANL | FokE
KR > REFABRS " HAREEFRER], > DR 2R BEE
HERIHEFENAS > REESHEREERLERY > RP=2%
SRR (&) LT B—f#& OD > U ~ FH 2 HESFR 5 Bl ERTHA LD K
LOD (Southwick, 2015) - fii& > » OD 2 &f542 - RDF B2 &
PSR - LD 2 EEEEMEIVER T > M LOD RIESEmk L atFra R

PEARTEE -

®2
RNERAEEFRER (23 nttp:/5stardata.info/)
TR EEHRW

—B% B Web EAEMPAEVETER - WLAFTRIZ R -

—EE | RS TR B e -

=RE [EFIE YA - P10 csv o

£RA W3C U4 (41 URL RDF) ZRE%AI B4R -

=
hLE%E RDF & A 1L B NI S Y A -

5 RDF #1285 (Converter ToRDF) * 2% https://ww w.w3.org/wiki/Converter ToRdf
6 BAEUFERES > 255 hops://data.gov.ew/
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1F Bl E RV > LD BEZR e R R iy A8 E B - E5h
FRAEFEHEREF AR E > LOD K &4SaE T (Open) HINE
> (FISE B MR SR RAVERE S] (Yoose & Perkins, 2013) 5
It > LAM tH BEAE 28 A GE B 4R iT s 20 DABA 4% LOD K HAE - B4 Al
% 1) Smithsonian [E & &F (Thompson & Richard, 2013 ) ~ BN EL iz
8 (Europeana) - fFHIEHE KELEEHEE (Cole et al,2013) ~ NFEZE
REAEEEE (Southwick, 2015) - FaHAY LOD » ShFRim &LH T 5177
HFFATA © () A EVE R ES » FI40 Europeana 54 “heep://sparql.
europeana.eu/” - FEAEEFLL SPARQL &3 LOD ; (i) Nk E A BETY
PERE R - FlaiRTiey " oL H 8% CE SRR (CC-0) <Ht
HEREAES » LD Bl LOD ZIFE R ERYE A -

[0~ LAM $tEERVEEEE R

W3C 1£ 2011 4 %% A7 [ > LAM tt Bf #Y “Library Linked Data
Incubator Group Final Report” > FH3KE Bt LR B B A EE 2 A9 H il K
LD iBE{% - DARIEIEAE A EE AV EE & & » %5 ¥ Library (9
ERNEESEEZE - £ - Y88 > AL Library Linked Data HYE
FAI S LAM tEBEA - AT LA LD 2 =0REHVEE R ZE © FHY LAM ff
P BRI B O ESRE S B iRE - 2t iigsEEl LD A R BEEM S
G A ET2E - R R% e £ %2 DL LAM 1 BE 18 AV flo 35 2K #E LD HY
& SO skRE RIS ER LFEENEREE (Datasets) -
2 E kR T & £ (Metadata element sets) ~ 2 & K} {H 58 & (Value
vocabularies ) FEHIERHA » WFIER A HAVEIRIF &y LD BB HE - EREE
HAT -

o ERME TR LAMA BN SR VRGOSR RS EHH B
Bl EZ EHEH - AFLEFEEAYHEE ~ CrossRef f1 Europeana % ©

o BEERTES - AR ERERNBMENE R > FIOE X
2% (Dublin core) , HFEAEZ (MARC) % - [R | LAM tLEFAVER
FEEk} > SRR NS940 RDFS, OWL, SKOS, FOAF % »
R IR Rsr B R T R R -

7 Library Linked Data Incubator Group: Datasets, Value Vocabularies, and Metadata
Element Sets > 2% % heeps://www.w3.0rg/2005/Incubator/lld/XGR-Ild-vocabdataset-
20111025/#Simple_Knowledge_Organization_System_. 285KOS.29
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ERHER IR - TR - BUL - PRl flasE
B ey e B R R SEEHIGESE (AGROVOC) -~ Ehffy B ss
ZZ5[# (Art & Architecture Thesaurus, AAT ) ~ Dewey 73582 ~ FIH,
FHAZFE (GeoNames ) o

AU TG E ek THER Rty TERE o RER

ST R B A MZ s FEE IR 4H 4% (Dublin core Metadata Initiative,
DCMI *) s - Ritilizany A ailE s EE Ly M 2EEcs
B B ERIEITZ 5 AAT B354 aat:300266639 » 275
I EEBER bitny " ERHERESE | o DUT /48 DCMI K AAT RS

===

A RHRR

#AaM % 0% (Dublin Core, DC) & DCMI 28 B4R TIZ 00T
ZE > PN EE L (EEEAA S EEEE (411SO, ANSL IETF)  &F
% JE LAM SESskth £ A 18 Lo fig Bt 2@ 14 - DCMI FE 2008 FEhY Ay M
TrEHE - FHEREEE IR ER - R iR E R
DCMI Metadata Terms j28 2 [FH 1A 15 {Ef%/0 T2 AT N AYHE e 5
A MR E LOD M A " dy 422 ) 45#E (Southwick, 2015;
Yoose & Perkins, 2013) 5 41 ffy 55 Subject By LOD 3£ 2 http.//purl.
org/dc/terms/subject > B ER M E Llag 25 (FIERH ) 46555 5
desutyect 3 det:subject °

AAT &R E S eryiEdlEE 2 - 5 RN 4R s Y88 0V ek B
#% o AAT TE0f A Getty Trust R I ACEETEE - H AT AAT HEAH#H
5.5 E{EfrsEasE - I E e EPEEHA Fy LOD B - fiirss 2 IRV E ~ Ik
Filt#{% (broad-narrow) DL_EFPEfEFR%E (Cobb, 2015) - AAT HYdp
4226 Fy http://vocab.getty.edu/aat/ > 57 flosE (8 FHEARSE 2 > 140
filT5E clothing £y http://vocab.getty.edu/aat/300266639 > & 5 FH & LA
' 5456 55 By aat:300266639 - 233 AAT {lirsEA Wi fE 7 =0400E 1 AT
o ETE  EEAD SRR R E (R EEER AT > 3y
firsE IR0 5 BARI RS —EER T (EHE A EZ AL
FR{LAY SPARQL Uit ' > BEET IS T -

10
11

Dublin core Metadata Initiative(DCMI) » 252 https://dublincore.org/

5422 (namespace) & 2L URI il AT4EER &R » Fff{b URLAYFREE > anaze
[l LARTE A (prefix) 4855 ©

MBS E > 27 hups://www.getty.edu/research/tools/vocabularies/aat/
Getty SPARQL Uit » 267 heep://vocab.getty.edu/sparql
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. . (] e
Art & Architecture Thesaurus® Online 1 | RO e ENel Qe
Query:
Search the AAT Htelp 1 SELECT ?1ab
Find Term or ID: (7R | (Search) ; ‘?HERE
Oiile) @i e 4 aat:360266639 rdfs:label ?lab
Note: ‘ z FILTER(lang(?lab) = "zh-hant" )
Pop-up Search  Browse the AAT hierarchies 7 }

1 AAT iERIFEEEESE SPARQL iinEh

2 - IE Web VERIESHRISER

A S 4B R R B 28RBS AT 1 A] SERVERSS - LOD RIS =
EMACR - ARG RERMBEERA BIE - BEEErFETE
AR - EFRAHARIERE - LAM 118 - BEESRIEHEE - 8 2 Z2[1FE
Zr< [ 53 B LAER BB R ~ el H #% ~ DBpedia QRS LB E AT >
BERHAR R A T B SR BRI S © 18] 2 TR TR IESE
BAREFA SPARQL federated query [FJRFE A [F Nkl @ JRIETL A
H PHP AR EHH S Sl LREURIE 2GS ImE A - 2
TEHASERANEST - ATERE B SREHRGT -

BUR B
ok

= bk
R R BOBER REEF
RITHE
=
mi}ma\ HeEH HE PHP &
"R / (& FH) Web/ @
k& WIE . 1% A &

4 Z (DBpedia)

2 EEBRE THENESHERER
— » BERIRRNBE DT RAIERIE

2 ZEMIEERHVERER & Fs OD » (EHIZ A DUEITIR B ES -
fE ~ REEEAH > HREEERRTZE R &R & RDF 6548 - [NIEAE
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B EH 2SR - AT ERINS KT L ERTERME - =THER
TR RIERERZOT -

1. BUFER : BINBUNERIFICE & B At aE i 4 E{EE R
£ At HZ & MR R ERMHBENERE - &k
BEEFE NG ~ EREAE - [RERAE - SUEE#EE > B
BRI EFRAMEAAE S - RIS TRIE R B FEE A RDF #%
=~ dRERIGE ~ 4RiEsz5E By URI $#45 7K -

* 8 RDF #4250 ¢ FBUNERHE T S E A RRRE & RHE - FIH
T H D2RQ " #i# B RDF &k} - D2RQ F2#E43 I (online)
S & TE (persistent ) WifEEEH 7= > 43¢ L EREIRBER
FEERHE - &2 BB T RDF BRETRIGETT ¢ EE(H
R & rtbE B RDF 40V ERHE » TRt s T2 IE
A o AWFFEEEAE 2 77 20 FIF Apache Jena Fuseki  #E{TE&
PHEERE  EAUEOTheERvEEE TERZ » AR EM
1Y = R i M 5 B IR 465 H0#E (open source software )

* YmEEZICEE © D2RQ FEHA RN & [ 0F 2 A= W) 4RI R %
HorofisE] i B R S R R A 28 - HE v
S AN S IR > B S E A AR R 2 1Y ICEE] I B A,
TTREMA ST - YR ICEa] 8 T 75 F O B R i S8
a5 e (Myntti & Neatrour, 2016) > #i%1 W3C #6451 RDE,
RDFS, OWL, SKOS, Vcard 55 ~ ##fE4H 442 (1LY Dublin core ~
Schema fz DBpedia 55 » 38 & 0] Fl| FH 4R I T.H & 58 RDF
o (41 LOV " B LI B —sAs A s A ~ prefix.cc  HIELL
A R A T T A

* 4miH URI SEGEE I - R ERHIAN S (E 8 E H 2 EF

(literals) - [RIL#E A 2 RDF 1957 5 2 SCRUT - fobe st
EREF A S - FESEE DL URI EEEVA S8 » FlblE
J& http.://dbpedia.org/page/Taipei (B dbr:Taipei ) HU{ X FHY

12 D2RQ JE#E R &R E £ RDF BYBEREEE > T2 hep://d2rq.org/

13 Apache Jena Fuseki & Apache #4811 Java-based BHES - FEALEE Z 4 F0 5
sEE MBS

14 4% I % 5 & 20 Linked Open Vocabularies repository (LOV) » 2% % hteps://lov.
linkeddata.es/dataset/lov/

15 4% [ EA& A3 Prefix.cc » 7% hup://prefix.cc/
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0y " &dEm ) o AR MR B R T ] A R R B E FR ok
R BER > AR ECEREE AT EE SR RIEE
Rz a NS B 4miE fy URI §E45 &R -

2. Mk B 3% ¢ IEEREBEANB A g ERER T — 0 BEREAR
KEHBEEAERERS e > ORGSR EA - &R
WA 3,767 TR M E L H #% 0 48 dHBEHE R dRiE LT 4T 10 B
% RDF =Jr4HAY/NE LOD - [ff$% 1 24| F SPARQL 55 &5
BERMENAER - GRS —IH L H #7609 RDF &k} > AR E
A—{E 55 Chetp://data.ascde.tw/uc/anth/ntm/002f9%ae3 ) 2T »
FFEEBILE IV EA RDF =Jt4H © fI$k 1 (RN EI IR
triple FYILEAIE 7 58] - Hrpalitaa] & LUK RGN T a4 22/ (BT
B ) Coange ) MEER > BI0515E 8 1Y demsubject s A2 EEE 5T
PR—RREEI S BB TAN - HRRIERTISE 1, 6, 8, 17, 25, 26 HY5Z
2 0 B2 L URI REZAFEGEE R - FI0505% 1 dbr: Tsou_
people 7] H%E5 % DBpedia 1Y " #1%E , - 1246 URI EJREIERERK
LD HYRH#E -

3.DBpedia : N ZEE I H Wikipedia I 2L LOD £ 3FEL4RHE - 40
Hii#i i) dbr: Taipei B dbr:Tsou_people » FHIEE R N HEENF
/7 RDF = re4H&HRk > BT EENERA G - STEE A
NEHEEFR} > DBpedia 758 Wikipedia B %5E S YR - B
FEHEES S > BN (@en) ~ F13 (@zh) FERELERE -

— - ERESHEEER

At S B E N ERE - BNESIT A ZENRIERER 0 EFF
BB BT BRI A ZK - HAEE R4 Web B Fy—{ERE KA
BRHE » (A 4ERs Y LOD &kl - B al#E% SPARQL &S
SHPFHA -

1 ERES 5 Web BiRIRE &1 SPARQL Br&a s > JREITEE
e IIA" SERVICE" 3524 25 E M ImBE T - B 3 2
—“IEBRNRE S IER] - ABEF] A Apache Jena Fuseki #UAS i
B35 WA= SR E o7 5 $E L 70 SPARQL Eiis <
F N ITHIEMELE SR - 7E SPARQL &5 S H 7y - AP E g
FIE s E 2 0 EEE5E 16-33 » HA5E 16 [RE AR SIS
BHEFIEE T » HI5% 18, 22, 28 43 Bl[A) = (i BhERE T TaE N - 5
— (BB N Y S R R B B RS 9% 20 > FEHRE 5 ((RF—
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TESC G ) o EE e (DAY duibe R ) ARG
BT k% U AT B Y R IR 5B (AR By E R
I EFETE ﬁﬂsfé 24-25 > R HITHELS VSR 2tribe Ry 506 > 57

7| 5 DBpedia &R A HUHEZE ( DLEREY 2abstract IR ) K&
REE (DAY 2label 7o) o FI5% 26 BN BIFRE U
K HS 55 = (EuiBEA > FI S8 2oribe 7 503% R (L RIERESY
TIATSELTE (DABEL 2district Tk ) Befk 0 HI5% 33 IRESE
%ﬁ\/?%—% o [& 3 NFRERPSEE - BUMKREE ~ R DL H SR SE

B4 B2 E A [E & R o

. /tb?;ﬁﬁﬁﬁ & 4 &A1) PHP fx A SPARQL 2 5 K BT & RR

& HHRWEHAERGZER - WHEEENERERBUTERE )S’L
DBpedia » BIAIAGIEHRTEE "L, HRERMHBIER
WHAENH EZTOoREE « CEREN - BARERLE -
MANFERELE  @EANH EEToREE « EEREA
TSR (F R A DB ELEE ~ B R BRI AL 74
RS B -

16 SELECT ?label ?district ?abstract
17 v WHERE {
18 SERVICE <http://140.135.112.76:3030/TDB2_0606/sparql> #X V2% B #imEs
19+ {
20 <http://data.ascdc.tw/uc/anth/ntm/@02f9bcl> ascdcanth:hasRelatedTribe ?tribe ;
21 }
7] SERVICE <http://dbpedia.org/sparql> #DBpedialf®h
23 v {
24 ?tribe dbo:abstract ?abstract;
25 rdfs:label ?label
26 FILTER ((lang(?label)="zh") && (lang(?abstract)="ja"))
27 }
28 SERVICE <http://140.135.112.197:3030/ind/sparql> #HRERB R EIRR
29+ {
30 ?s vocab:tribe_NewTribaOrOldTriba ?tribe;
kil vocab:tribe_TownshipDistrict ?district;
32 }
39 limit 1
label § distiict § abstract £}

1

"AEE@zh  EHE OARBHCHEMLTEY, [ABHORER] 0B EEHTVS, TIENSREORE  BBA - AR-VEF  Zot¥E

73 (Ami, PEE : [FEE - RIS : <Y 7, Y7 (Pangeah) ) I, BBREROAHT—EZL 478992\ (20005 0EE
&3 ) DADRBER>REED - 8BREROBAONITS% 25HTVS, BEERIIAZORS—F m!l% B¥R - RER
KE3EWEETHS, ECTFICEELRA, PRURSSEUR (REUR) ORI H 3 ARVESHE (8 ZOBIROTE
ETPARNBLoTHE SRURORHOLTELV O « ABEROBELEEATLS, ELALTPEEMEL, 8881

BE BARGEAMHINTWS, TIRRIAREORELT 2R EOBETEEL, SEPTIAREEATLS, GRAOLESE
Bt DRERDEECLER L TAE K 500AH 51000 AREHFBRNTH S, FLEHECEHE - 55V IECBLASIECERTHBHE
EEEIELZL, TERRRBOSBICIEERROBHNSHY, TOXOBHET IKORHBEIRECTOLNTEY T IR
Holik ThTW?, "@ja

3 SPARQL H&EHIETRIER
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140.135.112.76:2700/ind2/community.php?cityname= 7 QA x OO BB ™
RE:

ADEEER :
7LER (HP%E © Kalingeku king ; E%# : Hoalian-koan / Hoa-lidn-koan ;
EXIE : Falienyen)  SEER DH - £EH  BUREERHH—E FERAON 93177 i/l AOK 327,788 t6A - 28.4%
B BAAILERSESE - BEMPRL
BAT¥ (FRRES)  tAEEN B

SELRGRIENRR » R
o - AR - BEf AD5M -
 EELEREANKS
% RMERRARE MEE RRE HRE NO8 B+ HE5E8
LIABHESRRTE 533 BEE &

MATHOEE ; SEAMREIRNE

= ARETSHIRNE

[REERABIEA :

E2% . S5 FNH . 52
EM - JEH - A - A -
EEH - WRS - SWH R

MCE#EE -

FERERLE RSB A1
AEERERMARE (AREY  HESLENEASHoR

B miii i P )

e e e o TANKILBEAS TR g

4 FIFE PHP 8% A\ SPARQL BB RIEE

£ - SEEIERVRIEHIEER

AT ES 3 GilRaEsE S A E R E Web BORIBLE S HYRZS > HEZR RDF
BEORMHE A TPy L A B A REE R A 4t - EiilsE ERR X
an| A2 56 2 RV RR % - JRBIAE R —EER A A A B B R A > IR
SPARQL & 3yl H # &t St I A & s =y - B4
L BRSERAN © BUAN(E & A 2008 B sk B Ry 22 5 2R Ryl
A FEHEAEE G AR - PR - S8 « Fre
L EE R i S A E R -

2. JIEES A 2 ¢ PIE R RN E R = 5 R B i s R A M
AYIESR > SPARQL A5t L RE R 7 SR EL T HET TR

E iR AR AR > AT A EF2 (1 LOD HYR S [ ST TN
o PIATAAT Ey T 888y ) 5 - % % HENLERE
a5 BORMEAD(E A IS L5 nT BEREAT A (6 LOD 3% - SPARQL
BRI E R A B R R AV S T A5 - ARIDU T SRR £
REMEREY TR - SGETAOE 5 FrnAy AR IE 2 - 2R
—{ OWL-based HYRIERABATAY - Fi| FH 2 g i 0 1 RE R & Y
TEF > BRSO (R o 1S B (e R A
PR IE (L SPARQL W& R HET T & - BB G RIIRIE
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LEmEAE - B S VA RFTEGEREERHAZ S > IR
BN ERIERIE R - A EE FHERESEA T > STEK

(request) FRHIER A E/AEETT o DU ERBARIER ARG R AL
EANE ] 2 &uhA %

OWL editor |57 X8 B 4 RAAT

(Protégé) | EHAR ARG T -

ey
il

OWL-based
Fo AR A

XA
B 4k/Dbpedia...

5 FBRMTEAIEHEIENZEE
— IR ERIERRE

15 & Gl R flo E A o > 6% A B8 o] 1 oy By S A B8 (domain
ontology ) K AEF5AHE (task ontology ) ZEJHMY » SHIBUAHE 1 H FH A TUAE
ISR T E - PR EIZ R — R ERVER - R R TSR 58 3 R R A TR
H—TH > B AR ST M M e oy R R - 8 H
AR ABCETERZGEE > AR DL TS0 ARE AR T
ARE ) B - B AR RO S TR BT - HRiA
BT HHAERMREAFHSIRE  GfEREes - (EE - RSTEE
FETE » AHIFTEE Protégé ' TR AREFI S » TEFENEZHER
THREE E 28k » BT 4ME (plugin) HEsmes R AEEERE - DU
FEERBHF A Protégé T AIE ARG MY = TEIESE ¢

1 EBITHIERARG B © ROk A S H 3 5 1P 8 EAH e — {8 3% 42

& > FIFH Protégé FEILHF » &5 Ry Wit Al > E$E (i) Primitive

OWL Reasoner
(EmE)

| |
| |

| |

| |

T |

| |

: PHP & | BHER
. LR T Web/r @ i

| A 2 |

| |

|

|

|

L

s
24£LOD J
£ SPARQL 3] # i

16 Protégé S " LM RV R AN FE 0 ) DFEAYBR R RIS H0E
H 1999 RN ESEE 5.5 i I TR RS L EIMIERET - RIbE L&
Fe s e _ERURFE T - SRR BN TR — -
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class » BT TEAS R - B iy AT = R B R 5 (i)
Defined class » # A3 HHEFREE R » HERIVAHE R 7T
F BB (necessary and sufficient) » i RVFEZEAHIAE OWL 3
£ 5T B E 2 owl:Class ¥1 owl:equivalentClass © FEAFH B2
AR, A BRI F T E o [B] 6 By Protégé T HERAIATEE AL
 FEIR G R AR SR s T Y SR R fe R - HT
& FHE O B RAVEAS R > Flan " S _ B e A
Zl, o FESETHERENZESS " 6lERERXYTH
= e Fln T TEET % 16 18

2 oneee Worotons sime,_ememema | OIeeE
LA -t Asserted | nnotations
= \\ rdfs:comment

COLBRNOA ., | TR AR, BRI B - 8(9), TS
© PR SR T
© i KEUREIETER |
© B SR : ~ ‘k\_
:Wmﬁﬂk?% | \ SubClass Of ) =4 S

St BRERCA SRR | ®hasSubject some T | A
oS REREERER | EHHY . &;& some I (axiom)
© JLRh_ U : (primitive class) -
© St ESERBER R | General class axioms
© it ST R |
© MG, SRS T R : SubClass Of (Anonymous Ancestor)
© it R RARIRE | -~

v © TMEAE | Ins.tances “|

° TEEH | 300010666 4
© SEHER /’ .ggg?;;ggg : (individuals) ]
O RHERS) 2 300404576 B [~ ]

6 Protégé TEimEEXIE A REHER

2. HRIES - AR ABEBR X TIREERENER - AR
(Y TERE ) AR TR SRR E R IERS - OWL BRI A gy
HeE s > A A RE R AE £ - AT A E #AE
FRAZRRIE > INIEAE AHAZ R R ER 4 (BE/ 0—-P) >
BgnE 6 " LS _ EirinFEEsEEZ] ) AURTEGERRER  BUET
BESRI T BV E Bl e A A B U A (R0 - ER AR pRAL - (& 7
MR EBR AN EREEER > Efam2FNR (=) WELER
o0 T HER _RETRADE ) o AWTSEE RS IE T E AR Y L RER A
BULORE LS E D25 A 944 ~ iy ~ REEFmRILEN A

17 B &EHyee NEEMEE RIS HFE © 2% hup://formosa.ntm.gov.tw/
aborigine/class.pdf
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o NI TR AT ) fUERT (REGER) o ERFIUE
FASHRETINGE > R HEEE IR A AT A e oy R
FEH AT DU 0T CEERCR 0 @ P) - INILABIR A E R ITH R
FEREVUTRHAE R TV EATE B - AR SR A SRS -

%s % Asserted ¥
v EEER (o]%

Annotations €
o rdfs:comment
Ry THREATRE CBAE, SR, SRR, RMRER R, TR, TR
© HERDER
OEETH e
© R e - Equivalent To €}
© HEfRImeE \| R " hasSubject some T 2
i R (RRARS, or THEH or 68 o Ry | A
ofEim gy T i ‘ (axiom)
oM H4TH : /ﬁg;&)}:/ SubClass Of >
O HEEE_ISRES | (defined class)
O SAREAT A

General class axioms €}

7 HIEAERIER D BUVEFHERLE

3. HPIES + RiAER BN HIER AR A B ER gy T S H #%
BRHEREERE - AUTIt UERHEE AT AAT flosB iR B BN
HEEHEARER T B RERERBREEEC AT - 2
MEEREST - FERTAAYIE 6 o - FEA NREEEPIE "
fn _ Bty anbERsREZ] ) EAE RIS - BILIELE aat:300010666 1£
WHY 4 THE D - B PRSI ES - B EHER T E 4
HBERIE - EHIHRE E MK LERR (4

SR EAUCRTEAAAT 1% - A Provégé i Ty ffEamas nl T TERES -

8 IS [EIE SAERE R R THEEE R (inferred) JREE - ERIEHEEIE]
IR A ERAT S EREAVER R EFTEHIE G (JRED AAT fir
g ) > BUANE 8 7= HI LARET MR SRAERR R LR VSR BIZRE - BURHER
TREY T HEER REOADE ) HE 7 BRI R o EERThY T
felion _ 5 M OUE B AER TS S esRERl, - T
felon _ mEEMCR LR ) T HGEE _ SrEPREEIE ) o RWED
WG T RHEIRGE ) BN AR - NI —BFERUR I - FEP
FE SREN R IR ATH B S A E 0] > (B HEE R HVERR (R - 155
EE SR T R4S ) BRIRIES -
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Class hierarchy. Ui E5A7 P e

. 3 % < B
<[] ( |Inferred ~| ghow: v this v disjoints ¥ named sub/sup
® ol Th £ W
v o.wIAThlng =~ — —~ " v 9300404576
» O EEE 9300404576 Type i &l
e . ype il S5 PR
v I RARIER A ¥ K?%mm
© g B LIRS i B EE%] SubClassOf Jijg R Rz
© i SRS &
-3 iy
: T ?&ﬁwiﬁ - : SubClass Of (Anonymous Ancestor)
| mf’n_ﬁ l‘&)’(ﬁﬁ I ®hasSubject some 00
| | (REdEMSERES or TEEEH or 45 or MUEHA)
| o
| X
I | A #300010666
4300047600
0300133005
300404576

8 FFARSRELHHEIDRRE
— - BRI

[ 9 JEERIE ] 2R ARAEAIGRIEER Y Web 7T > Ry (AR R 4REHTE
st BAMGT RIS (D) ~ 3) » HPEoR (1) Eﬁ?r?ﬁﬂﬁﬁ?mﬁ‘iﬁm
s TREREEE ) BRI EHUB&HWEE’] 16 IR > Bl
i i AP SRR E A B DAY RIS R E I T ERE ) R
18 {581 » Horp 12 JH B EATE (A~ EETHEE) K 6HE
AHEHEIIREAVE G T (O _fFdss » 3 _ |aRESTS) o
W {11 85 B WE’J%IE/W Fbﬁu’ﬂlﬂ# R (2) 1 (3) R IRV T4E R
DU sl R BB R Iy 214 asa T HORA (4

(0 A FZ2 | 140.135.112.76:2700/ind2/topic.php B ax MmMOOEA N

Community Topic

M RREH s | pEmesE o] [ submit|

" OERAE: R (RRE : Auyal) - AREABESSIFEES  AELREEEN-—% - RAGESREEE | ¥  ES - ok 58N lqﬁﬁiﬁ

B’ SEEPEN=H2-HUE  RPEENTER - ARK  BBR - ARE - PER G0 AZR AR PEROBRERANTRAIRE
(2) BEXMA: The Atayal (Chinese: Z&7E; pinyin: Taiy3), also known as the Tayal and the Tayan, are a Taiwanese indigenous people. The Atayal people numbered around
90,000, approximately 15.9% of Taiwan's total indigenous population, making them the third-largest indigenous group. The preferred endonym is "Tayal", although the
*}-.. Taiwanese government officially recognizes them as "Atayal".
bt i XMER AATEH L] s
hitps/icatalog digit 58 htip:/ivocab.getty.e I8 s a—an NN ESTARSE M E—K 2 N0AE,S—KEM—0,1
(3) alarchives.tw/Sear du/aat/300385939 HRORT BB UEEABS—HTTRENTE ERSAMOEMRFA N
ch/Search jsp?ide
ntifier=AT000229-

.| oot

9 FA Web-based ERARRRTERIEERAGEHE

o RIERGEE © PIAEREEEE " 2R, > 2SR EIE dbr:Atayal
people & T HIH5 HIEE] 2ethnicity » 5% 2 SPARQLIH & 23] -
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i34k DBpedia [HJE 2erhnicity (FRENZEHENR) HOMTRAES » A5
BINR G S BT > AR E 9 T () -

SERVICE <http://dbpedia.org/spargl>
{
Zethnicity dbo:abstract ?abs;
rdfs:comment 2comment.
Filter (lang(?abs)="zh")
Filter (lang(?comment)="en")

}

FRESYHE - PIAfE R s T AR 0 A SEHEE ind:
W R HAEVE 2 T AR < PRV E L 2ropic » FLAATHEIZERERY " 32
M, EEAEERNE T FHRIEE AR S ERL T
51l#5 < [ A SPARQL pRELEE AL bind ~ concat ~ encode % » EffH]
RFERHE O ~ A4S R 4REd URI A& - 55 1 51455 H SELECT [REH
S SEEHH 5 BER [ 9 R 3) 0 MK e S FE A1 S US
HeE (?DA id) ~ XW%tE (2lab) ~ AAT £ (2subject) -~ [E A

(2imgurl) ~ #4l (?desc) 3 5 354557 ?s rdf-type ?topic” W]
fEasHames - HPBH s KEGRAIRERVED] (AAT flTzE) 5 5
4FFESaE KA i H 8%, iImES TS A BE 6 HIHE ST o1
de:subject 2s” JF AT I FH #E B s U ES- Y BB B 2s {8000 22 IR0 05 2 5]
ST AR S P g Y 24

SELECT ?DA_id ?lab ?subject ?imgurl ?desc
WHERE {
’s rdf:type ?fopic.
SERVICE <http://140.135.112.76:3030/TDB2_0606/sparql>
{
2s1 de:subject ?s;
ascdcanth:hasRelated Tribe Zethnicity ;
rdfs:label ?lab;
dct:identifier ?id ;
de:subject ?subject;
rdfs:comment 2desc.
2s2 edm:aggregated CHO ?s1;
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edm:isShownAt ?utl.
FILTER (isURI(?subject))
FILTER (CONTAINS(?id, 'A"))
Bind(URI(Concat(
'https://catalog.digitalarchives.tw/Search/Search.jsp?
identifier='
,ENCODE_FOR_URI(id))) AS ?DA_id)
}
253 edm:isShownAt ?url;
rdf:type <http://example.org/vocab/imgurl>;

edm:hasView ?imgurl.

}

9 By 2 1 EL5E B E 5 HYEET - fEHESRES - SPARQL 5%
Web Server HYIAE T > ERFATER A RE R AUEL iRl H $% B RS & S %
TREMSES - B 9 EEICY HBRVE &R - BB L RIEH
BEHIRIT LR E S0 H SR4AET -

B - #55% - BRMIEEEER

— ~ &

AW FEC A BB e R R S BRI S > (A
E 518 Web-based fMHIBI A EEENAHEE IR - () EEFHEEGE /T © [8 2
TN T BB ~ 1 LERE L H SR FE A F B RO - AR
BEHERmEREA T AIHESER - REER > BIEAEES
AEEGE B 3 DU AR I & AR - R =IH S B
A [Elw G EORE AT AR TS ] 4 R o A SE R RS ETT
FEBEEER — (BT BV ERRIE T > NS ZIEARBREER > wiET
BUEE ST~ AR EAHER T  BURAR R B S AR s &
ZICHIEER © (i) FEAEHEEE Y © B 5 FoR T AR - HimeEs
BB Y ERR (5 - R SE R AR RO B HEEE 5 A H OWL Bz ffafdar
HIEEARGELL > [NEEEE 4 Biafal /AR AL 5% - RIS IR A
B B ARIE RS GRER] 18] 6-7 SRHHAIH Protégé Bl RIFRAAGIEAY
A5 0 [ 8 SR P R B A 1T M A e R R R HEEEERES - JRE AR
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TR RIEHGE T & EAMAVERIB G - B 9 BRAHERE AR
Bk Fﬁﬂﬁ@%@%ﬂ —ACHE(E - (EHE IR RS A R REER
SRR o Btk > AWTTE RS RE S AR B L LA AR
fREE ﬁKEtﬁiﬁﬁi_EﬁéﬁiﬁBﬁék‘Tifczﬁi rPﬂf}Pﬁ%ﬁ%ﬁj AIREI T
A EE R AR B o] R BRI B A R B B = 5E i

— ~ MASERRMI SRR

SEEAEHAES AENmEETE > AHEREEEE T 58]
R | 1S > SN E A En s TEERINE = - ﬁ?ﬂ
AR 2 S5 38 1m A S B B R E B LT - AR 246
& TR HAFGIERIE > BT Web IV RFIBEZ2MET » 22(E M mafE
TonlE] ~ PR E A BRI - #E DA oREE R S E R EFE RS2 2
L - KRR EHN RS Ak L& Ae 2 fE
AR El S E AU AR 2K L & B 78 o IE X A8 > ] $1 Hais
FURPS " 4IThREME ~ SBEME S TRl © ik - AUTEE ST B -
Bl P ek LAM 35 - 2 I3 ¢

1. TEfR PR L SRRV E R © SEE AT 2 RDF-based ERLFEANEEH 4

Web ZH% HTML-based NS4 H —1% - A HIRI{EA 5 S 02248
B YR EMEEERRAE - BN HSEREE R
HEERERZ » FIIBIFERFERCEGEZ 2020 K > #HZ
ENEREEENESE - IEEAT T2 — Wik BE#
HIEH OD 2 Hi » WHE RS ERHETERESE > B EOR
W HERER - HEFUFE OD KYREE E—EIEE - fitfI74F 2007
R HEENEUN R 1B E L FE RDF-based #&UERN » DIF]&
FE B RRAIFIR (Shadbolt etal., 2012) -

2. BRI ENESR - EEEFERY > RAERER S ASE
Bl B EE IR Bﬁ%ﬁﬁ%ﬁii?ﬁﬂ% AL EETER S - fr
BRI ZSHEETF > EHGEETZERER  AMEEEHEER
BT #EENMER T DAEE R LOD 73 2454 > TSR AR
Rt AR SR BRI E S AT B ~ ml & e MR A] 2B M e« ek
JAHEEY LOD 1Y /B AT R gE R 5 | KR E A » R R &%

18 FURPS 72 HH 71 75 J8 14 4H A HY R3S v B fE 8 > B35 D BE (Function) ~ ] F 4
(Usability) ~ HJZEE (Reliability) ~33(HE (Performance) 5z 7] 57 £ (Supportability) 2 -
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ZtHIFER - BI04 ks See UK (https://apps. seme4.com/see-uk )
HIFEFH 2%t » BLEDATEEEUR Y LOD Brgd a1 & & TR A1 -
WM EATEEN - 52 » SR EEIREERERE T
FHYEHE > 0T HE K ER R PR DU B SRR (o FH Bk - 22
S LEfE M BRI EE4EHAE -

e

TE& B R 2T Je s SR ta &/ NE T B e A 2. 3ehi 3% . S99 MILIE
A FH R A B Sy (FHE4RST MOST 110-2410-H-033-032 -)
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Introduction

The Semantic Web is to establish a user-friendly operating context
for application systems, and to provide data identity, semantic description,
and relation definition, which are lacking in current web technologies,
for solving problems of data processing. Therefore, Semantic Web is
not to replace the Web, but to make up for the deficiencies in the present
framework. In recent years, Semantic Web has developed from a concept
into an application. Institutions that store a large quantity of data, such as
libraries, archives, museums (LAM), will benefit considerably from such
an application. It enables the data to be visible, searchable and retrievable.
The framework of Semantic Web requires the active involvement of various
agencies, especially the institutions owning the data have to undertake
more responsibilities and tasks than before. Therefore, when introducing
Semantic Web into an institution, it is crucial to make aware of the fact that
data users will not be limited to the members in that particular institution
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or other homogeneous groups, but to include all users on the Web. With
this awareness, one of the major tasks for the institutions is to provide data
that conforms to the standards required by Semantic Web. It is observed
in this study that there is a considerate gap between an ideal context for
Semantic Web and the attitude of the LAM society toward data conversion,
compilation and open authorization. The effectiveness of its subsequent
applications thus has not been revealed yet. Therefore in this study an
application model is developed to investigate how the LAM data in a
Semantic Web context can be integrated with other data for users to search
and use for advanced knowledge inference. Through a demonstration of
using various applications, it is expected to emphasize the fact that data
quality is the key to the effectiveness of Semantic Web.

Methodology

The Search and Knowledge Inference of Information Related to
Indigenous People is set as the subject of the model development in this
study. In addition to incorporating various data sources with Semantic Web
technology, the Cultural Collection Catalog of Indigenous People issued by
a museum is also adopted for developing knowledge inference. The collection
is linked and open data conforming to Semantic web standards and has been
authorized to be used for free. The two major applications include,

1. Integration and mashup of data across the Web

The model shown in Figure 1 simulates how to integrate various
heterogeneous data in a Semantic Web context. Three major practices
include selecting data sources, handling derivative problems, and
developing practical applications. First, as shown in Figure 1, the data
sources include open government data, cultural collection catalogs, and
linked open data (such as DBpedia). Second, the major derivative problem
is that partial data sources do not conform to Semantic Web standards,
and thus have to be processed in advance, such as being converted into a
standard format or being edited in fields of descriptions or linked sources.
Lastly, the practical applications shown in Figure 1 are categorized into
two procedures, semantic integration and semantic mashup. Semantic
integration refers to programming the search function using SPARQL
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language, especially the cross-web data integration using the federated
query function. Semantic mashup refers to writing web pages using the
PHP programming language, then mixing and displaying search results for
end users to browse.

Open Government

Data (OGD) Query by indigenous ethnic

“._group or administrative District

B

B
Query by indigenouS\ Datapre- | i cet PHP &
ethnic group processing
» > Web
/ & Federated e

Cultural Collection
Catalogue

query
End user|

Query by
request criteria

Integration Mashup
procedure procedure

Figure 1 Data Integration and Mashup in a Semantic Web Context

2. Applications of Knowledge Inference

The model shown in Figure 2 demonstrates how to design an
independent knowledge model, how to incorporate this knowledge
model and data collections, and how to conduct knowledge inference
using reasoners and SPARQL program language. First, the OWL editing
software (such as Protégé) is adopted to develop an ontology model,
with a Resource Description Framework (RDF), inferring new relations
among data using reasoners. These new relations will become the query
criteria for searching in the linked data of Cultural Collection Catalog of
Indigenous People, which is programmed with SPARQL query language.
The results are integrated with the PHP programming language, and
provided to end users. The arrow line shown in Figure 2 indicates the data
proceeding from left to right, that is, from the data layer to users; however,
in applications of user query, the requests proceed from right (users) to left
(the database).
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Figure 2. The Framework Design of Knowledge Inference in Semantic
Web

Conclusions and Suggestions

In this study, a practical model is developed to simulate how external
users (that is, non-institutional members) use the internal data of various
institutions. This model is developed independently in the laboratory without
assistance from other institutions, for according with the important principle
of Semantic Web technology, that is, data sharing and re-using. In the past,
institutions are owners and controllers of resources, thus also undertake
the tasks of data compilation and storage, and system development and
management, which might result in problems of resource monopoly or
closed systems. However, with the influences of worldwide open data
movements, institutions with data that is classified as public assets, such as
governmental institutions or the LAM societies, have to share information
for the public to use, and should also devote to enhancing data quality for
conforming to the data standards of Semantic Web. If the data is intriguing
enough to attract the public to use, the benefited parties will be the whole
society including the institutions owning the data.
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