uﬂ%$¥ﬁﬂF§ﬂL BEEEE
SR ) S R A
TR E R

R
Bl SEeE A 2EBEEASHRMBELE

E-mail: felixfu007@gmail.com

[
BIIIE2MEAXE2EBEEARNFTER

E-mail: clavenke@ntnu.edu.tw

FA%EET : TIRES : BEBAS - HEEH  AEERE - EEE

[(IBE])

TIRSFBRRBREXEESEBSERIPENES - HEIRBERBEEERIEEER
% AFWBEHFFZREAT - AATERAFTEAEGERRM - 2T EEROETSIA
TR SETH—ENRET 26 [BX85! - 29 IREE - 720 S BIEE 3,645 1R =7TIHEVADGEARE -
RSN RN BRERE - WRItRERLES 2B SEF 2RSS SEEIZBI0 » FREH
BB - 182 - ISR TSR BRI T HAFEAR » A RICMREBERIRES -
73 S HEBIONE - AMAREE 74 BESEFBRNR LB SRS ETHIRRERF SR
B EEVERRIE - RIEVEREES - T RMEEBNER —REF_ED - AAFRBICHBRIRRY
RENETEL  HESERICEENESHARENIH=PAMSHERE - MEZERBER
BERBEVERRIERER - MRGERENE2REATNRAFAEBOHERE - DBENE
LBERE - RERFRETENBEIILAEN - BHLERREANB I ENUNELE - BIRSARS
BURDGEAEE ©

]
BEE A AN 2T RAEEE - DA A b5 SR R BB AR ER CS B 2 R R - 2R1m
i ERZ AR E R LU RS AT - ey (B0 FTEARARZE AR
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HeL R S —fEikas (F250) P A (ingest) ~ FEFIIA (reuse) » sEpibkAR[FIFSEEE - 2XiME
MBI AEARRAHE (Ontology ) ~ EEMY (Semantic Web) FIFEHKTE#} (Linked Data) Bz
M R EA FTdE -

Gruber (1993) MAEMIAIRTZERHEERFIFR 4TS « T An ontology is an explicit specification of
a conceptualization. The term is borrowed from philosophy, where an ontology is a systematic
account of Existence. ; » JRENAIRRABGE 1 E S P& L E RIS - AIRRACRS IR
2 FIACRHALIERATES " 17 4E ) - TR E S AR KRS A Re i Ry LABE 23 sty T sUE 2
E SRR S - DURBESHIEIER: (Noy & McGuinness, 2001 ) « 3 FHARERA R -
GBI AT e RO 3 S5 7 QR Y SRS AR N (e 1 IR AR R A ) (Noy &
McGuinness, 2001 ) -

TEREEES A R BRE AN R R R 2 1 - KREERHERS IS G {E SRR
U ~ BE RIS AET 2 REE - Tim Berners-Lee (2000 ) 58k LRt —RidE - TR
R LU ISREST i T X B A IR B ER A RS T TR BB R4 E B s B 2
ML R (Web of Data) » FLE[IGEEHE (Semantic Web ) BB o 5 =HE0Y BB AHEITIEZ
TENEREAHRI R » /24 : URI » UNICODE ~ XML ~ RDF » RDFS » OWL + SPARQL % - Tfij ky
T EASE RN - 2006 4F Tim Berners-Lee BUEH! T ATEEIY " SERTEOR | MR EEREE 2 HEHY
REER - RE LSS CE R R ERE NS - WD R R — RN RE R ~ &
BB R LB RHEE (Linked Data, n.d. )

FolRRAERARE - FEEM - SESE R ERIER » AT E IR EI R
HEARE  Ba A E AR B WEEEE AT - KRR EE RS A4 R
SHARIERANES 5 PR A FIRESBURIISE B R - BT R AR A RS R i B S
AEEBIE - W - BRI RIS -

M BREREY

AW BAER ARSI R E i 5 - A A i hiute S2 i e 5 e VR e A B R AR A
HIFHARS M55 R LEARRAES - AR EL B DI RE L [ AN S R A Y RS IR
et o PR R . & R A R RIS AR, - RIS b — AR AR SO TR -
KEAES

HIFEA BRI H N B2k - pIfE " E A5 T AR ) BT —RIP L5 (general
metaphysics ) | » SR TRBERIR ~ AIER TREATERA - FIZRGERES (RHEB%) BRI AT -
A & (concept) MIBHHE (relation) AR - & XA/ Ry EilE (entities) ~ BT

(attributes ) U034 » T H#% | fEAVERF ERIST AR SIEPREESEY)  TEIME , FHLURGL
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WESH R RO T RERY SR SE 5 T B L RIR DLGR B B R R B E 98 B & I REE£%2 ( Gruber,
1993 ; Uschold & Gruninger, 1996 ; BrEH# ~ JE3E 5 » 2002) »

IR e A2 ] 5 T AN ER GEIR A B T R 2 RREGHE AR © BB LE S (2002) AR
MOEF Ry - Dl—ErR I B 5 i Kt L sl B R E RN CAHE R ~ Sk ~ 88k - DU AN
Attt ~ FIFJBLE R o 22 - BESR ARV AR - 2 MM R/ NEAL - 155
FIrfa B Y BEEE S Rkt - BIEE SRR Er X M EE S EEnNg - i
R ~ BES PRI S =& < MWIBALR - & DR = Akt -

A RIS ~ 0 S T LSRR A EI R AL - T TR
BRI ARE < B - ZHRAREE] S HAVB L& - FERERRIRRI R — B A 2 R -~ i
MERVEEARE T - SRS BE i 2B BRR - AR B 2Rt LK - — 8
PyEER R L AR TR - EEENEAIAS & » Al e AR s AR AR TRy

Noy Eil McGuinness (2001) #£ {Ontology Development 101: A Guide to Creating Your First
Ontology ) fEHIFEEMFRAGHI-CALTEE - 723y « (—) EFRARFIREEE - (=) F5E
FEREARARE - (=) YIBARG R EEGR - (1) TR EERIREE - (1) EFME
HIEME - () EEBMERET - (&) BIEEH -

R AERAB R - TR —H S AR A B T AP L « — RIS - 3P
AR S 5 FTAOW 5 By RHIPYRE (Brank, Grobelnik, Mladenié, 2005) : (—) Bz

(golden standard ) PR » () JFHIERAEGBE IR E I TP GRFE RS - (=) BARRAER
B MHBRAE R T Eul - (DY) FE S 3 A R AU AR A R S A 7 & SR Le e Al ~ AR
HERGE K » AWHRRRAIEE () BEUREHASF L B HIRA S -

AWTE £ 8 HBAE Bl TR R 2 S R MY RIREARS - B AIRA R T D
VIVO Fst% /02845 - VIVO (RER SRS RT3 iy — B b /e B avsiRi ot TH - R 7 &
A AEREEHAEIHE GG ~ FRiESS  MASRE THEEHRMIN - HA O FEARER 18
P~ WESETRED ~ A~ B IRBSFERS - B K BABR A M £ (Bormer, Conlon,
Corson-Rikert, & Ding, 2012) - VIVO HyH i3 B BRIy SL R PR M 225 1
VIVO JRANG8ER Ik 2 A BLEREAHBARY R - Ktk VIVO ] EEHE R it B s A S R 3
pl . RGN FS o HI41 Chambers 25 A (2013 ) FRELE & LS SC R R STk
B2 E VB A RRARS B2 DL VIVO S fEREINLLETE - AT B B SR B2 b 72 e S T F &N
#% 4t (Dutch National Academic Research and Collaborations Information System, NARCIS )
HRAERSNEH
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ERiRMsEEEN B EENER

Tim Berners-Lee (2000) 4 fgHFEEMEIIS - dAE 2006 FHETESERTEOR B Z EHIEE
BN S R ERTE (Linked Data, n.d.) - $EETERIIVR; CUERREE @ S EIVHMIEE ) - 8
s A IE AN (R AR IR A A LR B AR R A B & T owlisameAs B HL A RE Y A S5 Jag 1 »
1M LE @ M S LA ES A HGEE S (Web Ontology Language, OWL ) 2 » #AJZ5EE » KIEH
AREEAr 1 SR R AT Es FTHEREME: - I B A 4> (Parundekar, Knoblock, & Ambite,
2010) -

PERSEOR B E IR A A QR A ARt ~ S~ EEENERS DRSS AN HE
201448 H By 1k - LOD Ed% 24> 1,014 {H &} E2( Schmachtenberg, Bizer, & Paulheim, 2014 ) »
RS ERHE E & B SRS L - A SIS E R B LA (Virtual International
Authority File, VIAF ) ~ 2& B[R] € [E] £ 8 $iFE & IR (LC Linked Data Service: Authorities and
Vocabularies ) ~ AKIEEEEEN EH LB RHRRS (free data service ) ZF - OCLC 14 WorldCat FIEX
H3HY Europeana JRERHEHINABBRTERHIRES - 18 Lefihs &Rt ARG Y BB 2 AR i
HlFABRI SRS ZORME, » 41 VIAF ~ 38 BB gy [ 35 AR SRS 2R - BrVA2AE Hidsk R
I E HACSRA R AR SUE B ASRTER - MG EROTRIEERHE » EE R AR SRS -
FEA S B F EEAY B LB Rk ~ BXARY Europeana Jz OCLC 1y WorldCat 55 ; LG EGZE
B ER B R M0 (Open Metadata Registry, OMR ) [A]IRFA 5 17 [ 5 B SAHBRRY 2 1 A1l
ANES (40 : FRBR ~ FRAD ~ FRSAD ) ~ #8552 (41 : GEM )~ (A& (41 : RDA ~ ISBD ) »
ERILHE (41 : Dublin Core ~ MARC21) %5 » 2—Ef2 it BEERHTL - 8 - AR
HURAEE R (A= ~ BRAESE » 2013) -

FifiseEtEEE

AHFRVRRE BRI AR - PSRN EE R R ETE - DURRiE,
A ©
e SR

AL AL AREE BRI B SRR R T e 5 o LRI A S8 ] 5 A S s R~ {i
o —HYNEEE BRI At - HEEE SRR R

IRIEE T EE AR A SHE A (2014) BURGET - TERE 45 FR2] 103 4 > THERIEF
HEE 43 Hl > BRCE 382 > SOE RS 36 B~ - A A EAT 39 7 - MRS
REREC (1994 > 1995) ¥f 1974 £ 1993 4[] - @I EFHEEE AN FIRERSCS [T - T8
AR S E TR R B ZREE - I EEdEr (EEHESmE%) —SE2
W5 R B 2 i S8 A -
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B TEMEEE A + ER— A A R i TR - 7RI 66 4R 78 4]
RME(E R E (IEREEL) R - TR E RS e SRR TR - T
TE8H ~ FTECRATRADE [ F e B E A - U (2005) BT8R « T REtE
ISBRIFFEARES + RS RC + S0 P A B B A S A BT [ S S TR RS
I B R T+ VRS TEIRE RS + S ERRNE BTS2 5 S 2
IS A -

TSR SR B A TR FAA (IR R B S AR RS -
SRR (2005) Y S0 TR IR A A SRR 1 B/ ACTEL: L 5 e B A AR T
T2 5 2HEB) BB B LI 3 QTR0 + 4 AN S B P
BB A 5 6 IEE LIRS § 7.0 A SCR R R S ZOR U A 5 SR B
WREEHRS - RIS SRR T TR | FIY - SRR -

FHRERSBARG T - A A [ 5 B BRI A S A I St 1 A5 B 1o ] o e 52 B i 5 B =
SENEZ IR » T HATNS AR B % B B BR A A AR EE - IRAR B ISHRET - A SR e
FHI TS -

RIREEMRE

AAFFELL (Ontology Development 101: A Guide to Creating Your First Ontology ) (Noy &
McGuinness, 2001) {ER 225K » 3G T EIRIGHUR < FEFERRAYAIFRATS - S5 A EL AR A
HE A B RAEG » BB FFRTAL A SRR S RE I E B S FEE L T oK » DU R A%
E R0 5 IR EA « B FE SRR B B A3 B0 Ry B fe S B B A [ 0 28 ~ IR AN RS R At At
BRI TRACE. © ke Bt B PO B -

— BN ESEHEETER

APE B AR TR BRI R T Z AR A - TR A R0 Ry SRR ~ BB
i~ PRSI 1 BhERAE VYRS o A SRR & B m L~ IR S ~ &3 3 ~ BEE L
RV B SRR - 22 BRSBTS ~ EURT B ~ HEO R A7 S5 B E B BRI MR IR, -
PRSI S R R A ER RS - NEEERGE - A - SRS g
B - BB CER R EREABEFER - HEFEC S - DU EBR GRS
HIERA: -

BRI 2 B R B S AR N AURSE AR - BEALR B E R AE H
PSS T HrhaE R 5 A By ~ vhaE B I SR el 5 DA YL = W i R S P (A £ %
Bk W HZR BRI (BN ZE AR E S - 2014) 5 [FIRFAFTE T gEtKEE
FHIAEGAFEREE R - DU INAERA S < DRe 1 Bl g b EE -
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KPS B 5 LA B R R AN B A 56 — D B — T S AN SR B ] — [RI2D AT - DARE PR SEEERY

BRI RERIHIRRA e U B AL 5
— ~ FIFEARSREERE
TEREZSER B ARG HR 1% - PURE B 2B AR IS TR TR AR I /25 BiSEED T
(—) ZEEAIRBIAE

FERGRABGHYEEE - TFEF BB E R A ER(EME (interoperability ) » L2 &
e A R AR - Rt R B B R BRE RIS E 2% - A5
3% VIVO (DuraSpace Organization, 2016 ) Eil DBpedia (Auer et al., 2007 ) {E ARk ARE1Z
R o

{B5 RS E Fult IR A RS A REBL A FE 2 TR A S 22 » 5 R AR 2 i 5%
HIFEK » RSB R E 2 LRGN e85 SR DU RERR S - [RIEAHIF SR {5 P AR A B pfwidig
E Protégé ( Stanford Center for Biomedical Informatics Research, 2014 ) T {EcikEfRER - 15
JEARI R A RS R M B RERT S I TE T K -

(Z) YEBEARERhNESRE

TEMEE EFIN BRI AR A R ER - AR &R i BLEE (6 A SRR Y Al
AR - FEANERE ~ BT Em S ~ A ~ SRR ~ B2~ Ik~ HERRSNTHA T 5 B B e
DUkzHiRlR ~ 5228 ~ BR B B3R EE MR E R L MR BERsE -

(=) THLER|HERERE

R —BE B P R R AR St T o0 - [RIECATE] - SRS - I HRAR IR » Dl—
flEBERHEE H BESS - 1 BRI H B39 (Thing ) < #£ (Ontology Development 101: A Guide
to Creating Your First Ontology ) H » ¥ " =i J7 (U ERHERARE - /00l dh BT

(top-down) ~ FH i (down-top ) DLk #&4E1% (combination ) o

B N E T3 R AR — W IR S0 BE A A R ANS - AR Yo JEE g 55 P~
BB B & BN ATZETER - Bl DBpedia 8 VIVO - kg B RER M B
BIIRIHERARS - fHECH - I ERVEEE Gk - BB mUCER SRR R RS - BRI
PR B ISR ARS - B4 - FERT—2 A s SR RNy aalge b - e 2 B e — M 75 SR Ry
FRRBRAL - SHEARNISE R B - I RAYEESE R R 22 R R A ot 7k e
HEARS - bR 7 AR KT - [RIRSEREIRAE EEHVRRTE - It - 5 TR ZERE
[FIFFORAT S ey - BRI SR R E Tk -

ARHFFEE R A AR 4 DBpedia ~ VIVO DUR ZEIkGRI % » WARIE AT ER S IR TEHE &%
HE R  EFR ARG U B HE R % - SR | s B R IRE e - #8ET 26 fEXEA] - HorrlA]
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Fs DBpedia i VIVO YRR AR H2 1 3F L HMBIG AR - Gk 2 5S8R 252K
IR > FEE LRI E TR AN Z FRAHITSE B A T AT A F FL A e e eyl (et

By vh 35 ) » JFIKZINTAIEA —ERF S ARRIVESK - T 17l
BITESEER - A EERERUE N 3 thd—a -

F 1 AW Z AREA RO W

-_—E‘ﬁj‘__‘:‘
Ao s

TEFRAG HE NI - #IRE

[ Wi — R = L] P 1 Wi N
Person
Agent (foaf) -
L Academia
(foaf) Organization .
(foaf) Organization
(vh)
Temporal Region Period Date-Time
. Interval
Entity Occurrent (obo) (vh) .
(obo) (obo) (vivo)
Process Event
(obo) (event)
Journal
(bibo)
Journal Article
(obo)
Thing Item Publication Paper Thesis
(owl) (vh) (obo) (obo) (bibo)
Articles
(bibo)
Book
(bibo)
Academic Degree
(vivo)
Research Area
(vh)
Concept Organization Type
(skos) (vh)
Identity
(obo)
Event Type
(vh)
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222 ASHHEFEHEGEA b 2% R 0 1 AR R
8k iR HWHEZR
owl http://www.w3.0rg/2002/07/owl# 12 %85 : Thing
. EHEZER : Period ~ Entity » Occurrent ~ Process > Publication
obo http://purl.obolibrary.org/obo/ Journal Article ~ Identity « Papers
bibo | http://purl.org/ontology/bibo/ CJER%ER : Journal ~ Thesis » Books ~ Articles
foaf | http://xmlns.com/foaf/0.1/ AW%ER : Person ~ Organization + Agent
skos http://www.w3.0rg/2004/02/skos/core# | #E7%HF! : Concept
vivo http://vivoweb.org/ontology/core# VIVO HEZESHH : Academic Degree » Date-Time_Interval
event | http:/purl.org/NET/c4dm/event.owl# (44 : Event
. IS Bl E #5248 : Research Area » Academia Organization
vh http://localhost/VIVOhistory.owl# Jtem « Event Type ~ Organization Type ~ Perio dg

K3 AW BN R IEAE &

B s BRI R E L EA)
Thing WY | IR Rk CWIEH A SR S M A
Agent NN fEA ~ e
Person A gw\ CUEERRE RIS RAEH ) e e
Organization | 158 %E%@%@%ﬁ@%ﬁ%ﬂ%ﬁ%&% T -
Academin | o | EOFHRR AR + 0 A TFER R | AL M A 6 20
Organization | TR sy FRERFSE T
Entity TS ER | IR e B P TR
Occurrent R B RS | LR M R B e R ~ AR
Temporal Region | IR | F DI — B IR B e R | i3t
Period R | S i Al R T 4111955_1959
DA TIMC | e | AL BN 11 1955
Process ER | R AR R R HE
Event Bl | BRI E RS AR
Ttem e e TR
Publication | (HRY) | eiSra R A BT BB ETE JEF ~ 2 ~
Journal HIT] | Ja I B I s W E R
Paper W | BEREE SRR FFFISCE B L ~ S0
. I o RGP s Fe T
Journal Article | HHFISCE | By B AR R R IAT_ LH9SCE W AT
Thesis B | BB RS s B a0 CREB 5 SN E)
Articles XE | REERERE R o B
Book S s A (B
Comcent g | ARSI L BT | S - Hocauk - HI
P L KR 5y R
Academic Degree | BHTEHR | FILUE 2y B R ORI 2 AT ~ fi T
Research Area | IJI904E3% | FAZRRAMFER CE FEWIEE 2T | AEHEEE
Org?r‘;‘;:‘“’“ SELARISTY | LU 52 A AR 2 TS AV AR
Identity 57 | UGS EERARE R T EE Y B « B
Event Type | B | LGSR B B SIHO SRR | I - o

]
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(M) EFRFERIRVEIT

HIRA Ry B B B E & H M - SR B I B AR IS &R R
SEH S FE R B E BB T - BR 1 rdfs:label ~ rdfitype Bil rdfs:about =&l 4E 3 BL B BHY+E
[FIE@ A - SLEEEHH 29 SRR - A1k 4 - HAa Bl B Ik R A AR B A B 1 - 1T
EEBERAMIEETER - FRERBEENEIERLDEERT AR FEERECEE - D
vh:article produce 2EE5 » #ESK vivo: Authorship F] AR EH S />-& = - (HE 1 vhiarticle_produce »
vh:journal_produce:vh:has_thesis =& LA vivo: Authorship %5 » fEE S _FRI[ERELIF & »
BN ST TR -

LEAh - FE— it - — (YR BMR A EIR - BB AR eHE ] B AR
SE SRR BB o RIS CEE SR P R bl B P SR BRI B R AR - ELrh R 2 R B Bk 2
MBS SR B AT AR BRI - HERMHE R M E S WO EATS - HEidkt
RERR] - DURARTEE AN - MO TR -

K4 APTER BN Z @ TE

bl JE 1 E=3 i
vh:article produce BT R
rdfs:advising BETHA
schema:attendee ZETHE (FHA)

Person 0bo:RO_0000087 HEX55%

vivo: hasResearchArea TE RS R
vh:journal produce e T FHATI SR
vh:co_authorship eI
vh:has_thesis BT HEBAR
schema:attendee ZETHSE (FER)

Organization obo:BFO_0000051 A HSE
vh:organize_type e HAE AR [
rdfs:seeAlso RESEE Y

Period vh:period_included 5T RS
vh:event_about B EAE R I

Event Event:time BEERES
vh:event_period FEE SRR
schema:isPartOf AR

Journal Article dbpedia:firstPublicationYear AR 47
schema:author DR IN
dbpedia:publisher BRI SR
dbpedia:publisher AR R RS

Thesis dbpedia:firstPublicationYear HARRA FEAF 43
vh:thesis_degree B R ER

Articles dbpedia: firstPublicationYear H RS A 43
vivo:has_subject area BRI E
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(£ 4)

M &k EE3C
Book dbpedia:publisher HE A T AE A
dbpedia:firstPublicationYear HRRA AR 43
Research Area vivo: researchAreaOf FHEEE
vh:related research TRBARFSE

(h) EEBMENER

TEEARE R |- - RSB AERE 5 AT S LI Ef (string) WUERETE - AR
A AT H 7 rP YRR R R - AR AR A SRR R R - (EAERS & 7 AT
AR IR T SR AR Y BB M A DI E RS T S 7R ERORETE
SERANBL RS B R AL HY B TR TR - o PP R M B R - B Ty 22 B
AIHERRRZ W rF RS RS -

AP BGRE B — (RS B e S B VI T 028 - S RV B R 1 - SRR ARE R
MR AR e R E R s AR 28 - 41 T 1989 4R | nIDIMCE &R Ry — MR EES - (Hik
HIHCE R AT AR AT e s R — 8 B 22 - R R UE B IR

e - IS B E RIS YR - i Lty F=UEHANER 5 S IEEE - 5%
TEFH AN S B DIREBIE S -

F5 AWFFRESIEEZRE R
Ja =i Jie vl R Y
vh:article_produce EHTHEGE VB
rdfs:advising BETHA Vi
schema:attendees ZETHE (EA) Vi
0bo:RO_0000087 BHEES PIFIRIE
vivo:has_research_area HEER R G e
vh:journal_produce T R SRk Ytk
vh:has_thesis FEH T HEBA L Vi@
schema:attendee ST RE (EHE) Yot E
0bo:BFO_0000051 AR YIrEE
vh:organize_type pres s R L/ aslg
rdfs:seeAlso n 2R EY) = HE
vh:period_included HE TS Vs
vh:event_about BN HERA T E VB
Event:time RS S Vs
vh:event_period A AEHHAR VB
schema:isPartOf WETHE = Y@
dbpedia:publisher HE RS FEAH A G e
dbpedia:firstPublication Year HE A FEAE 43 Yt
vh:thesis_degree BHEWERER Yot E
vivo: researchAreaOf AHAHR S Y

]
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(#F5)

JE Tk R i i R
vivo: has_subject_area BRI ERE Y
schema:author BB A RE A Y E
vh:related_research FHEIRHE Y e
vh:co_authorship HEH Y e

EREERE - ARG PR R B R P - IRIRHER 7 AR MRS
JR L2 B B R - Sk R AR DU R ] TR 92 _ERIIRIEE - BEAR rdfs:seeAlso
FESRAE R E R 7 ER R - (HRZ AL FTRC i By URL 6 » [RITLAE BRI E L B
PEEESL o B EIRACHENIAHEAY ] SR Tk B2 B e < TR BRI GRIE - AT e i AR
JBIEARZ LRI TR -

(7%) RIZER

TEREE S AT AR B MR - J7 rD i B B a0 - A B E R e E
FEJE o SR IE P B Ermi sk R 72 M A AT A [A - [A] (Ontology Development 101: A Guide to
Creating Your First Ontology ) X FEMNEERNAL - (HAREEERAVIICRT LV
dEeU B - AR E MySQL BEREHELUKERTHEY] - KILLER 78 E A A de iy
HBIERIN > HERERHRN RS B A -

TE L BB S ERVEBIAER 6 - B Ie BRI AR R ERG i AR I B B A
HEEZE - (REAMIFEZ HEIANE B — R R AT HERR T - 1R B R AR - i
e HRF AR BT T R R Protége PR Pellet ff7 5 [SERIRFART - FEFRS L HEm bR -
wofd ey OWL DL AZHEA R AR — B -

o6 AWt BINZEHBI

B =g =i
. Master et
Academic Degree Doctor T
College B
Library B
Organization Type Research Organization WFgeiE %
University KE
Institute WFeRT
Researcher B3
Identity Civil Service NEAE
Industry EFAA
Worked YR
Establish j=l/yA
Event Type Life S
Move WoB R
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(£ 6)

B B R
Educational HEHEM
Event Type Project ST
Official BURF S

= - BREREREHEERE

fE#AE (Ontology Development 101: A Guide to Creating Your First Ontology ) HY 8% DLk
{5 ] Protégé fEai BlfmmE % - B8 AT BHIRERAKS - 3¢ T—00 n AR BRI =NE B Ry
I - ISR 2 D2RQ B E X Pt HHIMUNEE S (mapping language ) E9E% ( Cyganiak,
2012) » HEY{ERAIEE « BEERIE S RDF - 3&3% Jena Y RDF Model #wiE AR U BRLESAE » 7]
DI AT S 787 K RDF #52E » W58 iR EoRIIEE TIF - 855 » IS 2k niapn
WEERIR EHAZERHEEE] MySQL FhUMERAEIER » [RILLARE B e Hi < A - Hofwiast
WA E RDF R ZD Bl A RS -

(—) BHERE

AR MySQL {E R T U Z BRI - SEiE iR 2t
HIESARG IR RINY &R} - TEIEE BRI RELSIAAL - MR &R
JEEH - B AL - ERHE AR IELE AR 7 -

» BIAT 2 F R T
—I@m A% MySQL &#}

T AW B LA

S i EHIEY
Person A 44 %
Organization FHR% 20 &
Academia Organization BT RH AR 27 &
Period S3: ] 7TE
Date-Time Interval H HAIRE 92
Event Hik 65 %
Journal A 3E
Journal Article HHFIE 158 &
Thesis BT 36 5
Articles E 105 28
Book = 44 %
Academic Degree BT 2%
Research Area WH5eLEE, 5%
Organization Type FHRREEEY 5&
Identity 57 38
Event Type HeE S

o)
I
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Fo Y EC & D2RQ frlfliess - FEERHE PRI B MR M2 I RRAY T A Go sk - &k
JB IR AR R R T LI ALEC % - ARFFEAE MySQL &7 BRIP4 8 1 7 FEAH R
FRHER - SeIERYEHGRHE (Entity-Relationship Model ) 552 RATEIE (2016) » FE5ERLASIH
BRI - BRI BRAARE TR A -

(Z) REEEE
i D2RQ MLETEES - ATLUK MySQL #AYZRI A B ESIAB O AER - BrheE
] » ST — A T ER R R LA AIE A S TRERY RDF 8 -
% 8 By AW (mapping file) HYRCERZHE - FE=UHESS 1-18 fT@prefix FY L2
& Foffian 1 URLEES R EE SR » J7HRAERE SRS 5T - B2 XA 19-26 17 map:database
BAARIThRE - {EREE D2RQ B MySQL (Z [EHEAE - A AIRSE « ZHSE a5 28 -

H]I

]

]]]I

\

F 8 WURHAR G E R S

@prefix map: <#>.

@prefix db: <>.

@prefix vocab: <vocab/> .

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .
@prefix d2rq: <http://www.wiwiss.fu-berlin.de/suhl/bizer/D2RQ/0.1#> .
@prefix jdbc: <http://d2rq.org/terms/jdbc/> .

@prefix vh: <http://localhost/VIVOhistory.owl#>.
(@prefix foaf: <http://xmlns.com/foaf/0.1/> .

@prefix owl: <http://www.w3.0rg/2002/07/owl#> .
@prefix vhe: <http://localhost:2020/resource/class/> .
@prefix vhp: <http://localhost:2020/resource/property/> .
(@prefix skos: <http://www.w3.0rg/2004/02/skos/core#> .
(@pretix vivo: <http://vivoweb.org/ontology/core#> .
(@prefix event: <http://purl.org/NET/c4dm/event.owl#> .
@prefix obo: <http://purl.obolibrary.org/obo/> .

(@pretix bibo: <http://purl.org/ontology/bibo/> .
map:database a d2rq:Database;

d2rq:jdbeDriver "com.mysql.jdbc.Driver";

d2rq:jdbcDSN "jdbe:mysql://localhost/jenadbtest";
d2rq:username "root";

d2rq:password "FFHA AN

jdbc:autoReconnect "true";

jdbc:zeroDateTimeBehavior "convertToNull";

O 0 N N Li AW N —

[ NS TN NS TN N6 T NG T NG T NS T S e e e e N e
AN B WD~ O VNN DR WD = O

FESEREL MySQL HUERGREE R » nIBAAARS R - BUR R SE R 2 R R -y
BRI REEIREPER YT - R 9 PSRN AIE R Event I Event (YL
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25 - RS 1 fTLHBASE AR #2558 2 1T "event:Event a d2rq:ClassMap; ; fEAE
= event:Event Ju—IEER 5 58 3 T " d2rq:dataStorage map:database; | J2E R B H & EH
B 5 58 417 " d2rq:uriPattern "Event/@@Event.id@@"; | &% EXEREHIHY URL . ; 58
517" d2rq:class event:Event; /& 2% T 2% 28 5 {F BEHFAY URD [ 58 6 177 d2rq:classDefinitionLabel

"Event"; ; QISR E AR -

79  Event JHRIHIIL 2 X
#itH## Table Event
event:Event a d2rq:ClassMap;

d2rq:dataStorage map:database;
d2rq:uriPattern "Event/@@Event.id@@";
d2rq:class event:Event;
d2rq:classDefinitionLabel "Event";

0 NN N AW N~

event:Event_id a d2rq:PropertyBridge;

O

d2rq:belongsToClassMap event:Event;

—
S

d2rq:property rdfs:about;
d2rq:pattern "@@ZEvent.id@@";

—_— = =
w N =

event:Event_label a d2rq:PropertyBridge;

Ju—
N

d2rq:belongsToClassMap event:Event;

Ju—
(93]

d2rq:property rdfs:label;
d2rq:pattern "@@ZEvent.label@@";

—
o))

—_
AN

TEREAERIEREE 5E % » @A R 0 ER &M » 28 8 17 "event:Event id a
d2rq:PropertyBridge; ; /%81 event:Event HhiyE—{HEFIHA —EH&ERE MR id; 28 91T
I d2rq:belongsToClassMap event:Event; |, BIIEHHE TE & 4 EHE A event:Event i5{HEEH 5 55 10
1T T d2rq:property rdfs:about; ; 5 EIEB G ER ) rdfs:about » 28 11 T T d2rq:pattern
"@@Event.id@@"; ; HIIZBMASHT URI 2H5E -
7£ D2RQ HYMLRE T - PR R DI RERA U/ - 3% 10 EP1F IR Ba
E » FEHEES 2 7 " map:event year a d2rq:PropertyBridge; | BllE'H 5 &k} 5 event year &—
TEB M HEE 5 58 3 17 " d2rq:belongsToClassMap event:Event; | 7= f8l% map:event_year FIFA B
event:Event ; £F 4 17 " d2rq:property Event:time; ; 3@ MR EIR URI J Event:time ; 55 5 17
I d2rq:refersToClassMap vivo:date-time_interval; ; 2HHE% 8 438 vivo:date-time interval ; £8
6 17 " d2rq:join "event year.Event id => Event.id"; ; Bi5E 7 T " d2rq:join "event year.year id =>
date-time_interval.id"; ; Ry (/i3 BRABH=NERHEERY JOIN » 7 78 — & HE R & I 7 2 B TR -
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10 Yok rEmes s
it Table event_year
map:event_year a d2rq:PropertyBridge;

d2rq:belongsToClassMap event:Event;

d2rq:property Event:time;

d2rq:refersToClassMap vivo:date-time_interval,
d2rq:join "event_year.Event id => Event.id";

d2rq:join "event year.year id => date-time_interval.id";

0 NN L kW

SERMNRL L S 2 R (2016) » 7EIHHTA RSB M 2 U SR -
D2RQ 6 67 IR A 2 3 2 B b 4% 2R R 7 R RDF A KAk -
[ETT353 SPARQL 585 (endpoint) §5tirHYy SPARQL Zf3E{ T BRI IiELE RDF 20K »
A I D R R

RUESEA: » € SPARQL FiMkHsss SR - AR 26 TSI - 29 JEBIE - 720
PREE » 48EATAEA: 3,645 16— LA A) - ZR3HEE rdfs:label  rdfis:about » rdfitype ~ i
EUEM: » 0005 1421 FEBmm R M e A = ST A -

M0 - [RiRESE B E

Apache Web Server 12 Fl iR 2 6 FIRO MR SRR 2 — - EXEITRORPE A IR T (2
Bl » SIS AR SR - S T WL DR (IR S B R MRS - 752k Ll
AR » BRI R AR A L B R 20 » S P T -

By T SRS RDF 2ok B s 2 F 5 (I 5 ) » PR R T
SENHR - BER BRGNS (SRR AR - WS TRETE
sparqllib.php FYZIAE » 5l T LI E PHP SEEEATEESSAUREN: - (EREETIE SPARQL Ae33H
A8 D2RQ Server (5B T15 5 538 D2RQ MBS MySQL HYZDRI A RDF #42% »
FERE ZIAGEE L - HAMERSERIS T LodLive » 3224511 JavaScript 595X RDF i
SHEREL T EL - A 2 BRI R 2 T R B R i -
IR

RS R EIRA SRR ZOR - BTSRRI A R R GRS A
TN « 95 - B > LU SPARQL SREEVUSEIIAE - B FAI RIS EDI S AR
B P TR TR B A, » S LA LA e 5 5 A P -

— B

ARTRE RS E HFER SR I b 2R IR Y, - 3 1 % 0] SPARQL 25

S PHP 35 SRR 5 I Q0B 1 - B o DA A A 501
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FERRERERIRERS 2 1% - BIn] BIERE K MR EEE - SR NS 2%
AT AR SR E R, HARRPT A TR &G -

EREHREEA A AEGET - ] DEERAR A SRR SRR I L A A B BB (i
Bt P SRR AR ARG IR, - M E IR AR H AL 23 5 A B

[) EHSxE-L0DRUEE x )

€ = C [ localhost/browser.php By =

Home Search Relation SPARQL Contact Us
New Website

‘Welcome to our new website. Please
much appreciated.

Latest Update

September 2012

Class List

A-Be - BE- - EHEEE - B8 - W2 - Thing - HfRES - B2y - TH -
= EBEE - B48E - 54 - 94 - B - BHEX - —&s0ER - B8 - BEsE - &3
R FHE - @A 4ER - fRGE - SEER - BuRX

1 0L EITE ) e i

— s
IEETyRE I T R RS R A T RSO - R AE SRR (label) BT%: - &
TG BARRSE Atk - W EEHIANE 2 - BRI - NEZ 7 — A= KitE kR
TARZE— e FARBIGRAR - iRl -

]
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[ TFERE-LODMUEE X
e N |D localhost/search.php

Browsing . Relation SPARQL Contact Us

New Website

Latest Update

2 HEsh = e

-

ML [FRIRFREAC T 6E A JavaScript ATasithy LodLive [EIZLBITELIRE - F6EHEAEIREIH
FRERE R BRI 3 FrRA R LBy = 25 T B R BRI RS - AR RRAE T
B BB AGR LA ERRC I BRI - SN R SR EE

2¢ LodLive - browsing the | X
« 2> C DIncalhos!fLodLive-master,'a_p_p_;»en.htmI?htt_p:/fiocaIhust202()/‘resource/EvenVey00(333

3 LodLive T. H.2I% &m0

138  Journal of Library and Information Science 43 (1) : 122 — 154 ( April, 2017 )



= - FAug

[} TREsHE-LODRIEE x % |
€& = @ [ localhost/relation.php e =

Home Browsing Search SPARQL Contact Us

Welcome to our new website. Please
have a look around, any feedback is

Latest Update

g

Septermber 2012 BEEsERl
1000y Ipeuan doiey o L, | IHEERBUERYEEENSRT
consectetur adipiscing elit.
Pellentesque cursus tempor enim._ jEEnnE
Sepiember 2012 =L
Lorem Ipsum dolor sit amet “
t h o

4 HEGH G e E

BRI BRI RE R A B R RIS BE A 1S LUE SR A RE - FELhREH I - fEH]
FH] LU EE 4 Himry MzUGRE - SENRFERRIBBREE - 0 -CIapib nl fhess
L EEIAE TR AR R 25 5 2. RIS BRI E MEEM AR L 5 3. 28R
BB RMEE R AE BB S35 5 4 T EURER AR S 5 5. E83%4E
SRR ALHART AR SCES 5 6. EHA AT TR A IR E S B A0 S 7. EHA RIS F s P
TR 2L o

TEEFRIFRAM R - BEFHE AR NGRSO - S ASCE S ERERs v - 15 M=%
R SRR ERERBA0E S Fis - DURYIEH -

]
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[) EHERE-LOOBLEE X

4 - C [localhost/relation.php

hmcllod(md.wmh
much apprediated.

September 2012

Phone: 4885 (0)922 136025
Emal. felixiud07@gmall.com

|
Latest Update h —

IRSREERSTERSERTES
£ (80Z84%) -

EPLt+E

FRAREERTEESERSES
£ (80E84F) -~

EFERER

InSEEasrTEESERTES
B (80Z84%)

EESenERgETiue

Ei-EIHRRAR E A T B AERP A AR A R N A R T E R AR TR - WPk PHP #55
SPARQL FESFrEEs - BB e 2 DIRkaT+4 THEk < SPARQL §
(IR - [FIRFET R T 5855 SPARQL #
S A T R —

S 0 TR A A -

Bl HE A #3% SPARQL #E S
T [ S e T A0 D S
tRTE L E

T LR [ BH

PO « SPARQL iif24

fisi Bt A R Fh FHER <« SPARQL FE A MEAT R (I 7oK » ARGtz (i SPARQL i
17 A SPARQL FESHEITELR » ik

= > EANE 6 -

AL IREEM I HE

& 5

FE EE R B - BRI AR DIRE NS

it bt PR =D RE

» P KRR R A EA

A 5 R 1 e 2 et R EL T

B BB - seft— AR ERE E RS T
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[ TRELE-LODHUEE x § Y

€ - C [1localhost/sparglphp B =
Welcome to our new website. Please ~ SPARQL: =
have a look around, any feedback is PREFIX owl: <http://wi.w3.org/2082/07 fowlss
much appreciated. PREFIX xsd: <htip://www.w3.org/2081/XMLSchemad>

PREFIX skos: <http://www.w3.org/2884/82/skos/core#>
PREFIX rdfs: <http://www.w3.org/2800/81/rdf-schemad>

PREFIX vhc: <http://localhost:2028/resource/class/>
Latest Update PREFIX vh: <http://localhost/VIVOhistory.owl#» =
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>

PREFIX vocab: <http://localhost:2@2@/resource/vocab/>

September 2012 PREFIX bibo: <http://purl.org/ontology/bibo/>
PREFIX vivo: <http://vivoweb.org/ontology/cores>
Lorem ;ps(m dolor sit amet, PREFIX event: <http://purl.org/MET/c4dm/event.owl#>
4 PREFIX map: <http://localhost:2020/resource/#>
consectetur adipiscing elit. PREFIX obo: <http://purl.obolibrary.erg/oba/>
Pellentesque cursus tempor enim. PREFIX db: <http://localhost:2028/resource/>

PREFIX foaf: <http://xmlns.com/foaf/8.1/>

PREFIX vhp: <http://localhost:282@/resource/property/>

s 2012 ISELECT DISTINCT ?fevent ?Peventc ?year ?yearc ?publication ?publicationc WHERE {
?event rdfs:label ?query.

5 : FILTER regex(?query,"HEE","i")

ST N TN ?event rdf:type event:Event.

 consectetur adipiscing ellt ?event rdfs:label Z?eventc.

Pellentesque cursus tempor enim. ?event vh:event period ?period.

?period vh:period_included ?year.

?year rdfs:label ?yearc.

?publication vh:published_year ?year.
pu P Y ¥
September 2012 Fpuliticat fon rdfitype vhebooks.

?publication rdfs:label ?publicationc.

Lorem ipsum dolorm amet, JORDER BY ?year
consectetur adipiscing elit. :
Pellentesque cursus tempor enim. .
Resuits (6ol Reset
SPAR Browse
Contact as JSON
as XML
dbyEver| 3s XML+XSLT e db date- "1991"  db'books/b0031 &7 "3r{EouitE"
Ehuiessonh W (dbi & EEam  time interval/1991
S &
Email felbdu007@gmail com BIEEHE
' ' HEHE
£ (80= -

6 g% SPARQL Yy fiE E{ fii

ERRInRERIAG

T B AT TE O PR LWk A RTINS B TR - LI 50
S FEIEAP GG - ERLILERFE B A A FEE P P LA, | (OB A
J7¥ (Brank, Grobelnik, Mladenié, 2005 ) - AKBFe i3 by EXBRAE S EHIH - EXBRAEEAIY
T LB AT SR TS G - T SR L B S A 2 A A A LT
WA " TR ARG | (BB RAEI - 2014) - RIS
LTRSS A B B U R S BT R Y - SO 2 AR
R  WEFRIER RSO E S - A - LIRS
B AR -
SHHS

RIS AR B T B BT EOA A « T B L B R R
EH AP - BB RIS 50 4 R B e - DR
R 18 HEREBLRIIE S AR L 6 HERESE TR E  FERERER
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e o (—) FPAEEFRITRREE S - ALl — B R AR TR & AR AR
IR : () SRR A AR TRA - AR B B R S A
ERE BRI () R AR R SR S I TR » AR AR PR
BRSBTS B S B MRAR » T L2 A SR IR B T4 » LA
IR HIBH SRS B B 5 SRR I By 25 SARFFed: ~ 9 BABA: IR 3
WREE > 437 Ao SERRAL > REEH 74 A -
BEsast

ARG B 228 T A s A 0 P - B 5 R 2R 2002)
SR ETER - BB U -

—  ASAEREEREESERIES

R B BT R LB BB A - S T A BT B - DR BBV
SR TSR T RS ET ISR B KU RV TAN + 2SI - DUk
A i BB SR o

= RSAERERG

SIS EEATR S o RTINS - (TR e TG
HEEAAS » LRI - S0 I R RIS BT ALHS - e Al 2T
Btk G R ANE - ARG RS AR P R - HTEAT
P -

= ETEN

PO TIETR - (EH5 A ETE TR - 22 BAE AT TL S B 2ebs i - g
—RE SR TAE -

TP e

AE B3 2 M A BB TR A TR S LR CISRIFIA » SR ErRA
TR R - BRI ISUEAR  DUR TR A SRR -
WERISIE

REE AT TS BERES - A T © WBlERE BT - rTAEHy
S A BN & REEER Y R TS A S T o S0 J 200 - RSt
T LIRSS -

— ETE (SEELERNTaNHER  RIBUT)

L AR T L + T ISR A RN 1 ST - AR P A SESR B Open

Broadcaster Software (OBS ) 3% [ EF BB - ARWFSehy T SKELHIZ i REPIZ1 -

Bl

il

v

=4
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(A Rt A PR AR R S S B OS2 TS B - A HACSRI A — R ZErh » LU H AR R

WISETE -
2. B B T A RS BT B TS R — 15 ST G -
BIBE 50— Chrome AUNBEURISY - SEGGEMIBUMAE S - BIBE SRR B EIN(E
s -
= . msEREt
RS M MR AEOR  TEST AR o - G S e TR BRI
s TSI  FHRET « RIS PI7 ~ [ ERFR T+ B T RN
HIRENS: » A5%8 L0 ErbR it Ry S AR -
TEZ 5 T IR, + SR 2 e TG - BRI HRTT IR 5 -
ST THEAEE R T HR0F + SR FER R - @R Ll T T
By A58 » 25T T - B AR » S T S AT LSRR 5 IR Ry I o

RFZ I TP o B e IR - BAAaE ANEH] > DARREY 7050 880 7 22 S22 1
= - MEHRT R G BT ERIAa BT R - H B IR B B S22 (K i
AN RFTERRARRE o W - SHHE TSR IR - WA B RC B =R 52
BT R SERRE » Foskoe A AT — R -

FEVUEE ARG AR - HEAA B2 B e L s B FaRe TRk
B Britz S - e i EERr i D o BRI S AR T R TRR - AN
B LAERE ~ (EHRE SN ERESUE HANRIRIGIE - B NBARE HIRIE T FEry B G -

= BIEMES

EBEGEHR LR BRI E RS R - AWFORH TS xE TR D i B e TR A
T b HEE BB AR S R B R EhRE -

LATE— EBEE R " RIRSHEAEEE R & 2 G R AE BIUIE - AR
TWRLEEEE (book) 7 0 HEVEHIEA BT 5 B ER B0 AL B L R FE R R M 2
THAE o MEAEHSRE H Bk AR L - DX o] DUl B FH B eGSR RIR R - B a1
SRR RIR ] o

2. BB EBEER " TIRSEEAEEEBNT R E A (BBEREE) RIS
A TR 2 HEEHE B AR o BN R B R E B AR A s A SRR ERE ST -
ESVEZN TRt ey DR E I vy b o v [ i A W S Vb B d e R A
PR T3 - EE G A RIFRITRER - (AW 7R uhRE LU G LB A
PRI AR RIRSR A RS TR ER I (o0 FH & B ) 7 2R Bk < PRI I AR -
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3TH = (EBEH T T RIREBEIRAE R (BEEE W) —SES - B5E Tk
AL ? o0 HIEHEH AR S8 N A R (R RN RN - HARERIE A4
FABFRES TR 2 -

4 ATV EBEE R " TIRESEIRAEEE Ty e A S S B R - Hasigig s
A SCRZ YRR 2 A H ARG TR - (EREBE ARSI RBHE

=R BRI RIUSER - RESE D RPAEEERAER - A OIhARGREEERE S

1R « EERRAVERET - n] DUHIfE & 2 A e (O =T RE - ToRREE — D3RR -
BRER

AREINA R BB HIEARAVRTR - 7RIS S IR A R R T TG - MR DURETRA ¢ f2
JE - RlE IR EEAE T TIRESEIRBERSEORE ) B T RIRARE I VRSB R A | ik
AT - BB BAEAE R B AP B A EE 2R - B ES F3ELL LOD
e | T T TARREEEERTERHE o DU EeRgut ) R T SRS EA RSB R IR, | -

SRR A BBk LOD #Ehh 38 A - ftiduh 37 A Ky T UG IEMERE - AWTFeRHE
BRI EIRSER - (EBERBOEREE (—) ReEEEIHRR: - (Z) Rz
AT BRI ~ (=) [Eisfat FAE LU (VY) s - ZIFRREg % - R
FRDIEIER TR ] > TR RIEVTRIE - st S AR B SERRA PSSR R BOeET - DAET
B HI R IR KB -

11 R EB—HOMETRIR - R TES R - eSS el a2 B
LOD b PR EERES - FERERAEL L - LOD HEubirISEa R Bk 2 » (SIS By 1 -

K11 B IREHRS R

W EA BISEEmE (N) | Ea% (#) e p t
LOD #gii% 35 50.42 40.33 0.014%* 1.994
(S 36 73.03 35.45

12 Rl B8 —HURGETHRGR - FERITHESS I > WSS IS E Rl T BB 2

H. LOD fuh PR i@k - i LOD MEubAISERAE R 0 - gL SRR KB, 2 -

12 BB IR R

W LA BISEME (N) | EHE () e P t
LOD ##ih 37 54.53 40.31 0.004** 1.994
v A 35 86.86 53.10
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2 13 Rl B85 —HIMGETHRGIR - FERITHERS =1 - Ml RS AE RS E R R 72
B o FESERRKE L - LOD REULASERR KBy 3 » AR SR KB 4 -

13 LB IEHRE R

Wi EA BISEEmE (N) | EEa% () e p t
LOD #gii% 34 72.23 62.49 0.442 2.00324
S 33 62.61 37.52

BEIEATAS HIAE RELRT RS IE A F] - KGR A BFHIR TR Gk - BB A 2
RIE VI LOD il B As R DI RERE & - BLERS AV IEMERS AR E ] T EE I
RRCE T B FREL A 7 B IR e R A TR R {EKs SPARQL A3fRE R R B ARG Sy
A A EBREA A R  SER A BIREIREE - SR SRR R SRR - LA
Barh > TR B R L TH D RE Ry IR MRS A - i PR At R s A= 5 50 - S
(USRI TR =

14 Ry EBVIRIRETHER - RERBUR M SRR E R A R 225 - AR
UEERIY LOD ##ik - FESHRRKEOT 1 - LOD MEuLHISEERKEOR 1 - RN K8 4 -
FERTHIEEB G R FSER - AMEBEFCERFARGT - FERTRIEEB - fEAEAEE B

e - WH g RIEREE AR - EE D EE - RfEES S - EETARRE
B ARG T R R B S SR 2 HARY AR ERIE M & A AP E AR 2
f5 < > BSERTH = HEB A RIAIHTAER - EHFLHEZ D5 - A REEEIEE -

14 LBPIRIREETRS B

HEFEH BIsEms (N) | EEE () e p t
LOD #gih 36 107.08 69.63 0.000%**> 1.99647
A 33 48.82 16.68

WFE N BAEBI S B BEIRY - S0 B AE O IR stk - ST T B —P R - X
L FL M B = BRI D RE L HIE TR R - S ECE R RIR A IR - SHRIEIRE - HF5EE R
BB R - BRI TR SR AR - SR B IR EERRI B DR AR - (—) SZHIERR
B LOD i ubA e fE =itt fy BEA] » ATRERPERTRE 5 () BROEAERRE R CAIEE URL AU
THRE » (HBITAMEBS I - ARSI ZEEASTIRE - MRAETT T2 E (=) Mg RS
ANEWTFEA BTN - BLUEAMEIR TG0 (1Y) #RERSAH OSSR - IRATEEZ
EFETIRE S T
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MG LS IR HIRTR - BRI B L - LOD MR R RER BR 6 2K - {3
MR MR RBOE 11 2K A8 —BREH - 2 AE LOD kA 1% =5 iR ] B TR
el - (R85 = i RUSEREE 2 5 - (RIS R n iR RER Y LOD gyl - &l 2 ml 6
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SEFERERYRAEHEN - & S e R e AR B B e S8 SENRAS 7T - BRERFH DBpedia B VIVO
S e FH EL LA RE BB RS AN B » 1 B S 150 A3 A e A e g s [ BSR4 »
IR R SR EIRES B B} » ZEH 0l (814 52 8 SE SRR Y AR A S - T i R A
SPARQL FEEM SAE AR » ARHANIHERATEAT 26 [EEH] - 29 @Ik ~ 720 HFEH -
Sl EEA 3,645 = JrHH i A] » FARETE rdfs:label ~ rdfs:about ~ rdf:type =fEERHE M » 1
5 1,421 ez d Y 1t s AR = JTAH A -

SERCHTRR AR TR - N — D R BERERARENG, - AWFFEEH T Apache » MySQL -
PHP » D2RQ ~ SPARQ T-H LUK LOD Live - f2{tEFHFERIAVAIE - 5 - BB EIIRE - 1t
SNERER AR B A T USRS EORL - BR 7 n] UZiE SPARQL B E RSN - thAsRiA
i /ANHEA Ay RDF #520 Nk - SRR INEHAY -

Ry TEEEACRHOS S RER B B AR T B e < IR RE: - BB ASCERETRERIE
SRR - AHTEERE 7 EAAMUTIRER IR RSB R A Uh T P - IS T 74
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[ Abstract]

Professor Chen-Ku Wang is considered to be one of the most influential personage for librarianship in
Taiwan. He achieved great accomplishments during his terms as the Director General of National
Central Library; meanwhile, he educated many outstanding students. This study exploits ontologies and
Linked Data to analyze Professor Wang's important events and achievements in his professional life. A
resultant ontology comrpsing 26 classes, 29 attributes, 720 instances, and 3,645 triples were
established to portray the career path of Professor Wang. A website that empowered users to browse
and search the ontology and find relationships between ontology entities was created accordingly. It
offers the utitlization and download of the ontology, and in this manner, the website can also play the
role of a Linked Data provider. To test the efficacy of the website, 74 participants in the field of library
and information were recruited for four tasks to verify the relevance of ontology. The result showed
that in the first two general tasks, the website developed by this study was significantly faster than the
traditional website. The task statement of Task 3 was specially processed by natural language;
therefore, there was no difference in the results. Task 4 required users to retrieve answers through
hyperlinks, and the test result showed that the traditional website is faster. The results of this study

reveals that our ontology-based website needs to be refined for improving the ontology utilization, and
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which is one important future work of this study. Other future works include expanding the scope of

the ontology, and apply the ontology to other LIS or non-LIS scholars.

[Long Abstract]

Introduction

With the rapid advancements of information technology, digitized representation and presentation of
knowledge data have been very common. However, traditionally, it is difficult for machines to interpret
the contents and meanings of most of files. It is also difficult for another machine (program) to ingest
and reuse the knowledge data generated by one machine (program), which leads to the difficulty in
communication among machines. However, this situation has been changed after the gradual maturation

of Ontology, Semantic Web and Linked Data.

In order to demonstrate the feasible applications of ontology, Semantic Web, and Linked Data, this
study developed the knowledge ontology of career path of Professor Chen-Ku Wang. This study
developed the ontology of personal career development history of a scholar in the field of library and
information science through an important scholar, and further developed the Linked Data Web of
Professor Chen-Ku Wang, in order to create a system website that facilitates the browsing, searching,
and associating of Professor Wang’s career path through the knowledge ontology technologies and

structures behind.

Professor Chen-Ku Wang has devoted himself to the development of libraries in Taiwan for more than
50 years. Professor Chen-Ku Wang is regarded as the most influential scholar in the field of library
science in Taiwan. He made a lot of contributions during his service as Director General, National
Central Library, as well as cultivated many outstanding scholars and practitioners. He played multiple

important roles in education, administration, and organization leadership.

Methodology

This study used <Ontology Development 101> (Noy & McGuinness, 2001) as reference to design the
knowledge ontology of career path of Professor Chen-Ku Wang, and used this knowledge ontology to
develop a system website. In the end, this study evaluated whether this system can meet the needs of
researchers in the field of library and information science and reviewed the operational ease of use
performance of this system. The system planning and development of this study included four stages

totally — data collection & scope defining, planning & design of knowledge ontology, database mapping
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file configuration, and server & site building.

Data

collection & scope defining

At this stage, the information related to career path of Professor Chen-Ku Wang were collected. The

scope

of collection included four major categories: literature output, affiliated organizations, historical

events, and scholars of interactions.

Planning & design of knowledge ontology

The main process of planning and design of knowledge ontology in this study are as follows:

(1)

(2)

Considering to use the existing ontology

This study took into account the interoperability of data, and selected VIVO (DuraSpace
Organization, 2016) and DBpedia (Auer et al., 2007) as the reference sources of knowledge
ontology. In addition, this study used knowledge ontology editing tool, Protégé (Stanford Center

for Biomedical Informatics Research, 2014) for revising and editing.

Enumerating important vocabularies in ontology

After confirming the scope of collected data and knowledge ontology, this study extracted
important categorical vocabularies of scholar’s personal career path from the data, such as
scholar, thesis/dissertation, organization, event, degree, field, publication, and journal, as well as

associated vocabularies among entities, such as publication, influence, identity or instruction.

Defining categories and categorical hierarchy
This study integrated DBpedia, VIVO and vocabularies in the field, and defined the field and
scope of knowledge ontology according to the inspection of various data mentioned above to

generate the categorical hierarchy of 26 categories.

Defining the properties and dimensions of categories

Every category and example in knowledge ontology has its own property. Therefore, at this stage,
this study extracted the property of each category and example from the existing ontology and
data available. This study proposed a total of 29 properties, and divided them into object

properties and data properties.

Database and Mapping File Configuration

Mapping file is written using mapping language developed by D2RQ development team (Cyganiak,

2012). The purpose of mapping files is to transform, operate, and search RDF. RDF files meeting the

research needs can be converted using Jena’s RDF Model editing function and mapping files, and the

transpose of Linked Data can be completed.
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Server and Site Building
This study used Apache Web Server as the website server, and combined tools, such as MySQL, PHP,
sparqllib.php, D2RQ Server, and LodLive, to complete site building.

Results and Evaluation

The final result of this study is the Linked Data web of Professor Chen-Ku Wang. This website can
achieve four functions, browsing, searching, associating, and SPARQL endpoints. The screen of the

homepage is shown in Figure 1.

[ IFszE-00BTE: x B
€ = C [ localhost/browser.php T

Home Search Relation SPARQL Contact Us
|

‘Welcome 1o our new website. Please
have a look around, any feedback is
much appreciated.

Latest Update

September 2012

Class List

Total:29 e

Class List

A-B2-BE-Ef- SEEER - 8% - W84 - Thing - HiFES - RS - X8 -
= EEE - E68E - 54 94 - 5 - BT - —#nEER - A8 - BESE - 8%
B BE - @A BER  #RS  BEEE - S

Figure 1  Screen of Website Browsing Function

In order to verify that this system website is more effective than that of a corresponding general
website without knowledge ontology and users can more easily discover the new connections among
individuals, this study used the knowledge ontology evaluation method that applies a knowledge
ontology to an application and evaluates its results (Brank, Grobelnik, Mladeni¢, 2005). This study
enrolled 74 graduate students of library and information science and librarians to test the tasks of
knowledge ontology connection. The test results showed that, in task 1 and task 2 of general tasks, this
research website was significantly faster than traditional website of control group. In task 3 where

semantics were specially processed using natural language, there was no difference between the
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experimental group and control group. In task 4 where users’ application of hyperlinks was required, the

general website without knowledge ontology outperformed the system website.

Conclusions

This study used knowledge ontology technology to select Professor Chen-Ku Wang as the object to
develop the system website suitable for describing career development of scholar in the field of library
and information science. The knowledge ontology developed in this study included 26 categories, 29
properties, and 720 cases, with a total of 3,645 RDF triples. The website developed in this study
provided users with functions, such as convenient browsing, searching, and associating, and converted
knowledge ontology content into Linked Data. In addition to obtaining data through SPARQL endpoint,
this website can also convert knowledge ontology content into RDF format for downloading to achieve
the objective of value-added value. In terms of system evaluation, this study enrolled 74 participants. In
the four searching tasks, the system website in this study was significantly faster than traditional
websites in two tasks. The reason was that the grammatical reasoning function of SPARQL can shorten
human thinking and search paths to speed up the search and reduce error rate. However, there was no
difference and the system website was significantly slower in other two tasks. After the testing, this
study asked the subjects about the results and discovered that, in addition to interface design, the
predicament of conversion of search language into natural language was also involved. Besides, human
beings could not fully trust the results generated by machine’s reasoning, either. These results showed
that, the efficiency of the system developed in this study was superior to that of traditional websites in
some tasks. This study also discovered the details worthy of attention in interface building of knowledge

ontology websites, as well as the difficulties to be faced in the future.

There are three future development directions for this study: (1) continuing correcting knowledge
ontology and expanding the collection scope and depth of knowledge ontology; (2) applying knowledge

ontology to other fields and scholars; (3) developing humanized semantic search interface.

[Romanization of Chinese references is offered in the paper.)
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