AL ERIRBULEB LT - K
PRi= R 7= 5
BRifE

PRIAFE LEESHRPTEIARE

E-mail: sophy@sinica.edu.tw

[
J

\-

FASEED : BB  BEIREN  BBIERNER - RIILER  BEERUBSEE

[IBZ]

RITERHEE ] CEERBNRIGREATRE - JRERNERIBISETEEETEREE
TEERES - ANBUHEBERFER - B E [MEIE 23.5°0% - REK) TEBIOCHERHE
RAREH - ETRIGERNARENE - TARRERADREOBNEBER - BURTAY
REERERXDRZILBA - 5~ 5 - it - YDENIKSERR - TEENERREBREROESERM
B - BARBLER - BRAENEUANERNIUEBIROMESIERRRIE - SEMEARER
BESREREHA - BARHEENES - DUBABNICEREEEIREE -
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AU

Il

PERS ORI 22 B R BRE A (WWW) Bll#5 A Tim Berners-Lee i/ 2006 4 & K2 H!
filE R IR B IR UBURF 6} (open government data ) HYBRGEE - $2 1 AT DIFEREELEZ I -
BFIGER (raw data) DIBERSERIY Tk - T REL A (Berners-Lee, 2009) - [f#% -
Tim Berners-Lee DAFFFEE FI7REEHH B ERHI A AR IIEE R A AR+ BIANF] P DB 285
BRI R » AR (mashup ) HARERIARE - FEANHMIE - &tk LA Bzl 2 5 H R R
A2 Il B A R A N AR, (Berners-Lee, 2010) - FEBHBER N & RIAVIEERE /51 - LA
BB Ryt » IR 2009-2016 AF R CASEE A mPY B2 A L PR &R R (datasets ) » TS
BREE ~ BURSZHY ~ JRFREAENE ~ W ~ 208 ~ MBS RIEAY - MERA SO LB R BRI O
R C B S i S A + 105 | B AR RENZE (Zuiderwijk, Janssen, van den
Braak, & Charalabidis, 2012; Ubaldi, 2013; Jetzek, Avital, & Bjern-Andersen, 2014 )  liFEE AR
ALE AR - 7€ 2011 £ 6 T BIEAR - A S AR BB I SIS B & R ) (Linked
Open Data in Libraries Archives and Museums » DL N f&f LODLAM ) Sil& € FERE & L5
T8 — K&tk - FABCULEZEZ R (open cultural heritage data) IERFABIFRFIREENI
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ELHERIISEt B (Voss, 2012) - LODLAM /A2 2013 (& ARSEFFEE) ~ 2015 GRINEZRL) » 2017
(FBAHEEH) F£5% » FER T F —REIEEESE - PRI E S B R AR
BHE AR

Bl E R AT (2002-2016) DIZK - & HIRHSER B il B B i 22 R < AU E 5 -
AL LB R - DU K EHERHE - AR A E SRS s & s
FEARIF RIS BUN RS ~ S L& AEvE Bt B » A R B & - R A B R A b
B A H#% ~ FREAERHE K 3 EMEEE A RREER - 5 SRR E BT &R
BSALERL » IEZRTGR R ABIE RHES 2S5 - R B S B 20+
T FERSE AR g A RS B HEE - 7 Web 1.0~ Web 2.0~ Web 3.0 FLERTREA Web 4.0 -
LA Tim Berners-Lee £ HHAYSERTEEHIE S BLELE - AT DI RE A O ANV I E R » 72
HREISCHHE (web of documents ) [fijFFE B fizEEHYERING (web of data) L HiLHE » HijE LIS
Bt~ R ASERE - RBAIZER T ~ 2R BN R BNy /715 (Bizer, Heath,
Idehen & Berners-Lee, 2008 ) ©

DABR AT S B 2 AU A T2 A B HAR BRSO R R ] - At i Rt al e
BRI SEMIBHAT L]  EEA T LR L I — R ARERAI2] ~ BRSSO | s
SEMMREI3] ~ FISEmR AR B « SR B v 0T JEUAC S B B A iR T2 4] ~ S Se B S
7 a2 5] » =i R IR B R SR PV < A — DA S B R R PR Ry B 6] -
B DA S 2y Bl e A R B SRR T2 o A A7 S ) R R bl % -
TR EI DAY b HARRBE SO S - il o ARG AR P2 ~ FHBRTESS ~ AHRESCIBL SRR -
MRS FNE - (HEE R B e AR BN AT 2R RIR - BIAnERAEE PAZR
e+ AR P 7 A IR LR P 5 GE RS B A R BREGAME A 5 RSN R E SR 2
PREUIAFHEMRY TR (string) » TFELARESTFHAE (IR (thing) FyaattEsl - KR
GhIRSRAHRRNRRS L PR EDRE » B4 1E2F EE R A E TR B AL S B MR A PR -
Horp—1H T1928 4 FEENEL (EHFR) AEGR  FAF > BEgR (EEZE)
BRAEAHL (=) AEWR ) BMAREHEFEE NG - EfEIERE P RRER AN
ARk~ HoAFah (EFEZEE) MUMHBE R S RS (T E R o -

AEIRIE - A EHRER BT Sy AR DS ER R 51 - RO BAAREE
DHREMVERRLRME o AWFFER R A VAL BT SRR - 2IBITSE H A S R DU B
TR Ry BRI > #E DUR R AP S HARRB SO R B LA ~ IR ~ 25~ i~ 2[RI
A& BA 1% - WRESTELARE SRR PRI A AR - SRS L2 - RV ASTE R -
RIDUE TG SR R R R L R B - SEE T BB R RES I A B A - B2 L OE A A 15 DU
& HEMIET AL EREIRREE - 1 EAITTERE AT
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— ~ RS EORHA AR C R SR PR SRR 2
= BERSEORHE B SR - ATRER AR AETT 2
=~ BERSERNA H Eh R A A BAE R R RV ERL 2

FEREIAZE

RS T 3 » [ 25 B ~ R 2B B ) B 5 S L A SRS DRI Linked Data» 50f Linked
Open Data, LOD » A3 LA LOD f&if ) JiHAIIFFERER - MiSERHER - @bt - @M
Are Kokt LOD FEPY K g T
— ~ BERHEA  EIEE R EGE ~ i R TR EREERIEE  ERAE N

R FEIRIRRAGR - DU BRI PR RS2 (MRME K > 2012) » FEAHHSEH XA H

R Ry HLAT R E IR RIE A RS 200 - Blan el Bl g e & AR E H 28 (BIBFRAME )

(Kroeger, 2013; Library of Congress, 2016) » BUEH (B EfEREREE (EDM) » DIk

B R e (ICOM) J& FEIFE R TIFZE® (CIDOC) #IRIIM &2

(CIDOC CRM ) %5 -

T~ RS ¢ E R AT O R A e - e B A R MR B R B M ARl - w] DUEH R
AR R RO TR B 67 - BIANRES, ~ BV EE SRR IE - R AEHE S Schema.org »
SKOS +» DCMI Metadata Terms ~ FOAF ( Friend-of-a-Friend ) SF3E%224E -

= BMHERES - SR EREE R A SIS RME - HeM2 B nT EAE R
BNy " SR RIASE o B TAINEE 5 B - HUBMRER TS o T
s /NG BAA TR EI - TBIEE o RN ) FEYE o AR Bek B S U b E AR
Ty AU RERIR - 2 ¢ SR & S & EERY LCSH ~ LCC » MARC Relators % » DUj 36
B2 BT ET( Getty Research Institute A Zffi Bl ZE2Z 5 [HL( Art & Architecture Thesaurus,
AAT ) ~ Bfi52 A\ 4 BERAE (Getty Union List of Artist Names, ULAN ) ~ #1485 [# ( Getty
Thesaurus of Geographic Names, TGN ) SIS o

VY ~ jet LOD : EHELIRE G H SRR R ¥ 5 - BR A baltry 25 U1 TR R - D=
TUAHAIRGI (statement ) 5 ZCHUAR SR H B BEEORECEk (record) J5= - fRALER
FEFIAT AL SR B A ~ AR E A  KIERYIRE LR A SLEEFE (DPLA)
5o R RER H s B A R R BERTER -

BT bt AT e 25 B P B AR RS R JL AR DL LOD J3 e TaE A B 4 - B

ERE SR BEASEIINE RIZEE (LOD cloud diagram) FY—843 (Abele, McCrae, Buiteiaar,

Jentzsch, & Cyganiak, 2017 ) » DA J5 58 I35 v DAF A 2R R A R R BRI BRT R A o2
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Gh - LS E FERS A BLEA AT At DU/ VR LOD WZEaT e T E G EL R - R ERrfan]
DUBS#RA T -
UEERG - RIRZERIFERNES

AR 12 LOD & DI—Mli%R € R EES - FEHH B HALA RIIRAIFA RS B - 75
DR REEE B AHIES © ZXBEFE © S OpenART DIEEMTHYE fy - /E - £ Linked Jazz [
B3 18552 1 E 58 - # A1 Open Memory Project DATEZEAFIHIREA A KB AR FE s Ry 218 » DU
28] OCRE LUt #E FoE8Ws Ry L RESEETEE - DL OCRE Juffll » it & 2442 Online Coins of the
Roman Empire (OCRE) [7] » T EEHAERE ~ #f H B TTRE ST ISR - tsEBds i &

( American Numismatic Society) FAHHIAZ G HFENIZEAT (Institute for the Study of the

Ancient World ) :[F]GHEE » WEEATH CAIHE S BEEERINTHR EH 8% - 3231 6H LOD £l -
PR SRR 0 RS B A B RS A S B ERE BL Er g (ANS collection ) ~ FIMRERHE #
Y)gE (Miinzkabinett of the State Museums of Berlin ) ~ ¥t 75 [Enn KBS f#HY)EE (University of
Virginia Art Museum ) ~ DU KTEHIEE (British Museum ) SEAR[EZRIE < HE#REC K -
BEEE - 1B5EE - BYENHSBERERAEEN

BEAR ARy SALE AT - (R B A A ZAE S Y RE A B RHAE LOD HURHSE B BE()
RS HRBLH AR R E B - EE R AR E —20 22 R#EH LOD ik - i
AN EPARN » MAE R ERENEI R B ER] » HI02L MARC R BAREAY e 6E H %1
DA ot it gl L b 2 AT PR B AR AT E + R 53 HE 2 HRE & sy B o P [ 5 U - A
FEEEMTREESOR AN AR - R AR BV RHE I SATHE - [HR A B RAIMET 2119 LOD
WZEEtEAER » W IE RIS THE R L MRIIRESF TR o YRR &R B AL
AR K - (HER B R G 25 i R DK - AR T — By F H g
[KIft LOD & mddatr 2 B & RHEAY » FEDIE S ARSI ~ FA B Ry &R - DUT
S3 AL =it B ¥y LOD ff9eas R » 73 RlE—2 30 -

e HEE LT T LOD GHERY L HAY- 22 Ty 7 AR H sk e R A RE R B
P TP BB B SRR B H Sy i i 28 A ( Resource Description Framework -
fiiif% RDF) #&=X » BIAABIBR EEAEHEST LOD FTEM R EEkE - 27 S & IR A%
BB fEE - RE FRER SIS IR AT - SIS B R e CE A SR PR P (B B e E LIS - %
HREER FHRE A0 B LOD JFE - ATHEA] RDF ~ 2k URLs ~ £/ FRBR 84! » DI K SKOS
AR - MR AR RIS A SR 8% - FEA0RR A H SR (INTERMARC #530) 1%
ZE R XML-EAD #830) LUR B fiz [ & #E( Dublin Core £ 2{)FRE LN LIRS & (1llien, 2012)
ATHY] - P SE R I ey T AR S 2011 SREBHAGTR FIREERGA LOD J5ik » 38 J%E HZU#( BIBFRAME )
AP BRI E H A r B s T A J5H S - AR 20 12 R 58 ol H A e
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2016 4 4 FJ /A7 BIBFRAME 2.0 flRAE » DASERIAS 15 -0yl & fE BRAG IR B/ S BB » DU
RARREEHEE W B 1% =X MARC % #%iE 2 BIBFRAME - f§i[4]1: LD4P( The Linked Data for Libraries:
Linked Data for Production ) £ (Durante, Weimer, & McGee, 2016 ) » F 2% E8FE : BTV A
B~ ISR B S S PH R BB 6 - By oRHE A B A % /2 B A (heavyweight ) »
#4401 : FRB 5 BIBFRAME - i th A i &5 A B EA PR I = 2 (lightweight ) HIESARE{F Ky LOD
ATERUREYERRSE - B4 © BRSLE R EEEEER A FOAF » SKOS ~ BIBO ~ Dublin Core SFAR#E]
HAREE AR - [ 2008 FEEEA Ry BEREFA TG K] - 2 BRI E AR A A T H B Ry is &k
fIfEZE (Byme & Goddard, 2010) - F3fthe Y SRS E AR EAR - TEERENE
FHERISEREAR RS »+ DU BB MR IATERE L - B AR AR A S B oAk ] RE M R B R Al
A HINRAS F L » TS S U RIREAN S B D o FH g | B e 1k S T T Bt

R AR AR 2 DAYy sE 8 Ry 3-8, LOD &1 » il : Linked Jazz Jz Open
Memory Project 5551553 7l 85 115 2013 j2 2015 - LODLAM [jligs & 3% #Y LOD G B 5 4% -
Linked Jazz 5185 /& HAHR U B b 230l B2 e e 2 & G B R A ey IRy - 22 HAR R iR m i S
LA AEEOREIBE R SR ST RS - DURCHERE LOD £l B /5% - B%at s I B 58 AL
PR EER - BB TR RS 8 [ E Wt SR8 BR TR - M DURE RS

(crowdsourcing) T H. » BEFEREHE FE LB ERAVRE SR » SR BERAT T2l 5

MR 1% » BB SR BT BRI BRI BRI Pattuelli, 2012 )< Z2AF] Open Memory Project
p R 2R R DA ORI AR R A KBRS R - FIER RTIPR TN R A SCHGE
FERYEL S & Fondazione Centro Di Documentazione Ebraica Contemporanea (CDEC) &R LOD
Bty - RAERARNR R HIIE AR AL EGN - & AW ~ KRR ~ i - (e BHENRIE
FERHIRESIAESE ~ IR~ BT - BEE - HEREIEENP G E SRR - ZEtE
AR EEECE R E R U A BT E R} - BUSHESE 19,000 A9 APIRCE - 30 ZERIR R
FHH R IHEBA A AE SO FERA BRI - AR - 2R EARE  BIEE MR ACRMEES
SEAUS I ~ WS ~ SRS« BER RIS ES « BB ERORR ~ A (JET -
S/ R A~ SREIEH B ~ REEE) 5 o R EE I - BG R EMARAKNEREH
1R 5% A #5( the Shoah domain ontology )» 3lif¥ ] FOAF ~ Biographical Vocabulary~Dublin Core »
Geonames FF3RHATHE » DL T AW ) Ml TBF RN ) (ERAGERARGH 10l - A AL - fod it
e e H AN ANESEOR A © DBpedia ~ VIAF ~ Geonames » dati.camera SE3ES§H4S » B8 AY)
BRRERRSR ~ FHERAMEL - L2HEFWERAEE 8 (Open Memory Project, 2015 ) -

YRR AR LOD Ft& RS MR : (—) Ky 7 AR &R AEE
iy » fil40 : HA4< LODAC Museum ( Linked Open Data for Academia (LODAC) 35 » DIk E
BRI HR & A E B #4fiu0s (Yale Center for British Art ) 312 - LODAC FHERIFEHAYE R
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HEB) H AR P 25l Ui B R EORHRS 1 < BT - A EH H AR AR AR A B R Bk
geonts + AHERZ —EHERAREAUE - (215 LIEERAL - Ktk LODAC G425 [BfsE Az XL
EEE A AR AR fAZu R #E CIDOC CRM (International Committee for Documentation, CIDOC;
Conceptual Reference Model, CRM) » FRF H AR A7 B REFASAS (A01 + UARRRI L AUSEAT
B~ REBIEYISES) R R AR A RS L R R A - KIREEE - 4
ST H 2R I P 5 2 37 56 Pl i B TR i ot B B R S DUAH L e -+ [R]PRfiE YEE A St Al
ZEIFEA T (Ontotext, n.d. ) » Yale Center for British Art 3185 RIlE A EHYIEE ~ ST B2
R LRI E SRS R &7 - BOUTHFEE LOD ERE FEl e, - (B S S R AR LA
AR E RS AN RN B S B S KthiE Lk LOD ry&E k=l 2 5 2 ry i 1%
B [FERBEREOREFIA - et EEH CIDOC CRM MY A RS2 - LI ZEr b
BERNE - FANT LB YRR - BYE - F BT - AT LIRS R e — 2
FFFIFTER S (Ontotext AD, n.d.) o (=) DAARE LA EAY - REMEUE < Bk R AR A1 L
THZ - 40 - ] OpenART (Open Metadata for Art Research at the Tate) ZtE581E AR EEN
f " The London Art World 1660-1735 ; #EULEEEAEZ/E R 925l - EITERIAEREIIFE -
SR R LSRR E A (Allinson, 2012) «

UAFFS BB < BRET
LOD FHEHFEHA ~ IF ~ F - il PP Hrh 2 — Bl & Ty R R TRRET - DIZEETEN
Feth o AP0J5H » LLEsdise jefy Linked Jazz J Open Memory Project St Ry ftiZ - IRefa] /i
1] > DL EyghEE A LOD 3 Fir 8 fR iy o B S AT - R R PROC RO RAV AR A R R (2R
(HZIEFA > 2012) -

BT » LA OpenART G RyX3R » BLE TSR TS HIEIRAAE " 2YioPHE L WL T3
HEm ) RS AR - [RIRFEEOR B M T R T R FE R b 727K - 3%
s — S a S B R T B PR R - NSE R E T R S (A0 PEIT 1660-1775
) B THEL (A0 ) B T AR - 95 T EEICER (sales) ) HIRFE
AN ~ BT BRI (L Efk ~ WA B~ peah HERSE ) By &R PTREL - Ik
i# B RDF #%=( (Allinson, 2012) -

HBETTH » LIDEE] PELAGIOS ST PR Rtz R R - RS BIRH G # - #6
FIE A LOD Bfi » T Z BB SCF ~ HBZORHIFRRIFER (Semantic Annotation) » B¢
PRSI » eI 2 OB R R B et 14 R STk » BBAITSOAR
PIRGRG T © 00 M S SRR R+ DB IR A SO R RE ST S
BU1 - A {EAR LA AR (Pleiades) AL ZHRMTE 1A RUERS - FEEL TP
Pkt P =T T S B R A -
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Yy 751k > PA Graphity: The Danish Newspapers J}2887 #iitylia 2 R U3 - SZEBIE
BEREFHERBNT R ZREEL - B ISR HAUREE 2 R SRt - FH A=
1375 (Danish Newspapers 1634~1847 ~ 1848~1917 ~ 1918~1991 ) ¥t 2R » FEIRGHRSHE L
B AR SR BRI R - DR EE R TEEEER AR = - R Bt s &k
(s e IR = i A 2 IE D RE - A1 B B U 5 - 3% & 5/ ] The Bibliographic Ontology
Time Ontology The Places Ontology * Basic Geo~ SKOS~Dublin Core Terms ZE4[55% /<58 k2 SIOC»
FOAF GBS B FE IR AR - FE LOD $inkAesE & &1 M A E MR R R
—HJ RDF 8= » EELEEIRH ik ] RDF B - DUk B S8 < R EORHEGE » 6
Dudith R T AR R T 18 (5 - M LR R -

thzRERET R E
SRS
AHFE AR T S S Y R B2 R BRI IS (1895~1947 ) AYB HLgsi &Rt ekl

FFEEIERAEEER - BR - F1E - The > 55 UMERS - HtE RS R =8
SERFSE AR SRR T TEORT B - AR ERY 2 R B B S L AR A A% =0 (Encoded Archival
Description, EAD ) A&7 LIRS wHE - $E 758 B n&an - @R - rhoRpehe® syt
HRL AR 2SR R AR - R SN RN AR B 2Ll RAHBA SCE RS 5 - BESflr s hffyess
E1E - 2 TEbRE 23.5° 88 « BRYEY  FRERENL (http://chenchengpo.ascde.sinica.edu.tw/ ) »
DABRE RS A ~ 2ot ~ BRRENE ~ ik @R RFEIUARmE A R ik - DURHE 32
REHEM AR - BE AERER - SEEER - WEE - FER - HAR » #FR
R BAERITRE - SR - DUGEEHBRES - 1Mt 2B EERERIA ~ H -
IRF ~ i~ W RO RHRRTE - 200 &S aiE T - BIRE 2 B2 Jg KR RHEh - DURERE M
HUt SRR R LR o LLAL » BZHEuhAS S HIBREEHRM (GIS) » EH i FFARAY R s thlE - Fian
EAERME R — IR SRR - B R r] e R AR VR e e s (20vEi)) - DA E R Al
TEERIMREEAS R (ANSZRENY i e Bl R ERHAR 2610 ) « 30 » SR VE i &1 1 —2
PRERAHBAFTTE - A0MAE ~ ZEEE - HEES - FREERIMTRE T 2y g sEsky (i
(AAT) » DIBREAE R E FER IR SR 2 20 BB 1 8RR AR sE - B
AT —flE {5 F 5 R BLBR A RS A » 3% EREHEUE DI T B SRRAY e AR B iR, - KSR
Z A BRRIRER E —BURH o AIRFFEE LR BRI - EREHRES - AW~ M
TR EAREORE - T TRERS ORI LB ZOR il Fa A -
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tZRagEt

ARSLEL Tim Berners-Lee (2006) $ethivsfisEftai s H] - LU RDF (World Wide Web
Consortium, 2014a) LBl EAE ; FARIE W3C MR I RUBERTER 2 I tE TS (Best
Practices for Publishing Linked Data ) ( World Wide Web Consortium, 2014b ) Sz #gE&ZE(fH &R
REEEEE (Data on the Web Best Practices, DWBP ) ( World Wide Web Consortium, 2017 ) » DUz
SPHIE AR BRAECR M E B = i AR AR 28 /7% (Ontology development 101) (Noy &
McGuinness, 2001 ) FEVERMFZEENE ST o LUNEUAIHSERyD BREL B ffte 1 T30 0 -

— ~ W ERZEA
AWFELARE L REMEG R s - LSRR B B )RR A i e e T - BRI ]
REAVTER - ZRUR LA BRE BAHRIT 7 E SR N AT - Sl i B8 E AU RS B - e
NP RIS e SLRTRERERY - PG 2 2 S SR B HR PP O MR AT e B 21 - £
SEAUAE ¢ (1) ElracGWRLE DI R, 5 SR RIBIVERS B i Vi B AR 58 2 Horh AGE
FRFH RN 2 (2) SEMrRAER AR TRER ABRHEERITR 2 (3) BdliadiRfE kst
i 7 B AE I (LRI 2 S 2 SR LE TR BN ekl 2 REFRRTEA AR B - RS
AV~ M~ B (R ERRZ I A A SR HERR 1% -
— - REHERE
ASCLL T bR 23.5° 38 BRE e o (LDUT R « BRIED: RERENS ) R R %L - I
1FHIFARER » BRIAIFRIEE A T - AAWHTe s DIBE AR S a1 » B RsRE S BE R T
ALAIBE FHZEBZ TR > ARWTFERE R F 0 ST S ST e I HERS » PR A itk - 2
H B AR R E R AE AT TR A - #6 5 AW eI ERHEERN A L2 E -
(A) TiedbRE 23.5°M%8 BRyESE ) HEMENS - L1 (B) BRIRSE - fhRBfFFebe szt Sioe
At T BRI R SR SRy (1927-1943) {EALEDRHE 5 0k - (C) BMEHR - (i
ATASEMA A2 ) (2L - e = - 1998) - (D) Z=ER - (FRH IR T Something | :
BRIEBGE ST ) - BAET ¢ SUEREIERAE - 2012 BRI R (iR 1) -

1 APFEE R EURIR

HRHE A HARIAR 225 RIE
A¥ A,B,C
s A
FHAR A, C
e A,B,D
i TR F A,D
HAfE Fr AD
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(1)

BRI HRINE 2258
s A, B
i NPt A
RS A
2#%EHH A
sy EEEH JEE AR B
A A

SR R A~ B~ 2~ S PIANE DG TR - KSR R D R T TR -
e BARETE T RO - WD AR S AIRIGR - M S
SRR - EE RS o

= BUBRIRRANEAR

TESEAG ORI VAR AR - AR RR MG LUS RS UC Bk Z RINIRAS A 1R - DURCHRER
e~ BIATEAIESK (domain) BH{EIK (range) @ EFUERRFURAIAA - thi2HKid
IFEAE R R PA R LOD BRHYELRE - RDF 23S SR R I A R AN A i 5L AT B 3
HIERHEAY » LR B R R AY - DURSE ] = JTAH (triples) USRS TF Ry SRRy
FAKHE - AR EREFHH] (subject) ~ F55A &M (predicate) ~ Z#g,/JETE(E (object) 2k
AT - R RSB IMERAGE (statement ) » FEFEASTS DIBH A0 i P AL A £ 52
FEE - FESERRE R =T - A SIERA LAY - R HSUEE IR - DU eI
JBIEERRR LR - BRI IR SR - SRR DUB 2 LESE R S il s H g
BRI LAIRTIEEL AT - TRREFSHHERHIED - MEPIFAvRAfR - ARFFERIAREARE L
A7)~ B~ P~ HuRG ~ REARSE I SR P RE SRR CRANE | For » Hodr - A8
Vit IR T AEE ) BT AEERAGR - DIBENEEE T TLE " AW ) AUBHHEA T )
7 o 2R CREIE 2) - FEREH AR B MR 2 RE R R PR & -

f'( - AN \‘\
" msmd B .
l’ had paﬂlmpant creator AY
N \
’ /’ \\ \
N Y — i MABERN
homeLbcatlon ~ Was_present._s R panrer_in
\ L ;ﬁm’ !
‘\\ ﬁ%sﬁ orga\nh,gr congamLocahon MF l’
Iocat\en currelft location ll

1 AWESEREEA R TN ~ S0F Yol - Hils - IR 3 R s
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HEAM . BB (RN R®R | X
A '%,\\ AL R . A #
' R A R MR ]

1
Eﬂ?‘.’r%‘

-
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-

- g -
Anmm . PV ~ N S, F55 -7
R e aiken Emf’?\

AWt ERRA R 2 2 MR

|

[ 2

[ 2 DLT P 3 SRR SRR RHRR S 1 S L A - mI e e e X M E (40
HuEh ~ FYE) > AR <RI E (A8 ~ £ - BEL TR ARG -
LS DABRIE B B rh DA 5 B 2 Bl S SEAEL R ~ LR U E MR AR P BB - AR E 1
AR E SRR T -l AR R RS EORL - W] DR H BN S B R B
LIERALR - BUAN : FEEAPISRATR R S SR L - A R AR AR RS - #RER R4
A e H B ERTHEE S R E R PR (R 3) -

|1925! 1930 |
E’

| 1922! 1929 |
E’

=4 =H
PREMHME | BA/KAERAZE
RIREMER | HEREITB
#h )
ohe B¢ may SHE
M wﬁ"simmm ........ o o
TRBERRERMS ., N \
g% as®® - \\ \\ ‘\ ﬁﬁm
PR SR s tmen ™ v
~ “iﬁ”&\ \\ \‘ 1
g%g LN . RN \f
B N Sao =i
BEEERE | BEwo RREMBER
RREMER

3 ARWEFEAIGEA B AP\ BE R 2 HE G T+ DABRTEEME Rk a8 R n SR BRI 10 Z A A B 6 2
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M ~ RATBEFRMEEEERAEAE
Ry 1k _FoftsE SO BB £ - At sth USR] s A T - RERE B 04 TAF - B1E
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[ Abstract]

Linked Data enables digitized materials of cultural heritage institutions connect and integrate into Web
of Data. The study focuses on people-based digitized materials. The datasets are selected from the
“Starting out from 23.5°N: Chen Cheng-po” website as a case, to carry out Linked Open Data research
and practices, demonstrating the context among people, organization, time, events, places, and
artworks, and answering a complex questions based on semantic relations among resources. The
results of the study enable machines to understand and process data, in order to facilitate access and
re-use these research materials, so users can remix to create a new work, and thus enhance the use

efficiency of digitized materials.

[Long Abstract]

Introduction

This study aims to explore how the thematic websites of digitized materials are converted into systems
with semantic functions using Linked Data principles. Over the past 15 years (2002-2016), Taiwan
e-Learning and Digital Archives Program (TELDAP), and the National Repository of Cultural Heritage
(NRCH) have accumulated more than six million digitized materials from libraries, archives and museums
(LAMs) in Taiwan. Due to the building time spans 15 years, the established digital resource systems
remain web of documents paradigm which is based on hypertext navigation, instead of the examples of
web of data. Therefore, it is difficult to explore information referenced and interconnected. The purpose

of this study is to develop a Linked Open Data-based system to reflect the people and contextual
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relationships among relevant people, time, thing, place, and object, answer complicated queries based on
semantic relationships, provide visualization, and enable a large amount of data to be understood and
processed by machines more conveniently to further facilitate the access and reuse of research data and
provide users with efficacy of reassembling and further enhancing the digitalization of data. The research

questions include:
1. How does Linked Data increase the discoverability of digitized materials?
2. Can Linked Data expose the context of digitized materials?

3. Can Linked Data perform automated reasoning to generate data with semantic relationships?

Research Design and Implementation

This study used the digitized materials of a renowned modern Taiwanese painter Chen Cheng-po
(1895-1947), Chen’s letters, diaries, postcards, manuscripts, photographs, and works of art. The
materials were digitalized by the Academia Sinica. Moreover, the thematic bilingual website “Starting
from 23.5° North Latitude: Chen Cheng-po” (http://chenchengpo.ascdc.sinica.edu.tw/) was developed.
This study collected datasets from the mentioned above, including five types of datasets — relevant
works, characters, organizations, and events, to perform Linked Data conversion and construction of

data supplementation. The procedures and implementation of this study are explained as follows:

Exploring the cases to be used
During the data collection of advanced art education and elementary art research, for the possible
questions to be raised by users, the inquiry and presentation of questions were used to perceive and

clarify the complicated relationships among character, place, event, and work information.

Extracting the dataset
This study obtained the raw data, and selected the most central object characteristics for description.
With the algorithms of semantics and machine, other hidden relationships were extended from the most

central properties to further develop more abundant semantic relationships.

Developing the data model and domain ontology
The study of data modeling has to be able to point out the relationship between data details and
described object. The domain ontology developed in this study included the semantic relationships of

main conceptual models, such as character, event, object, place, and organization.

Adopting reusable vocabularies and ontologies

This study adopted a total of seven sets of vocabularies that were released as the controlled
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vocabularies of the LOD, including: Schema.org vocabulary, CIDOC-CRM, Getty Vocabularies Program
ontology, RDF Schema, Simple Knowledge Organization System (SKOS), DCMI Metadata Terms, and
DBpedia.

Mapping to and converting to Linked Data
This study built triple statements from the datasets of thematic websites, respectively, including the

analysis of subject, predicate, and object.

Research Results and Discussion

This study developed a total of 30 categories and 57 properties to clearly indicate the semantic
relationships among resources. A total of 17,296 triples were generated from 1,840 metadata records.
Upon completion of entire procedures of the research experiment, all these metadata are under the terms
of the Creative Commons CCO Universal Public Domain Dedication, and allow query Linked Data with

SPARQL. The main results are as follows:

Using Linked Data to increase the discoverability of digitized materials

Converting a string that can no longer be extended into a thing that can be extended is one of the main
characteristics of Linked Data to strengthen traditional digital archives system. The results can provide
users with multifaceted methods to search and browse digital collections, including 6 dimensions —

people, object, organization/institution, exhibition event, place, and time.

Using Linked Data to provide contextualization function of digital archive resources

The “contextualization” in this study refers to the resource of a thing, as well as resources, such as
various relationships and things or strings that can be further extended. This study used LOD
visualization tool, LODLive, to reflect the results of query language SPARQL used in RDF and provide

the browsing of contextual relationships of each thing/resource.

Using Linked Data to perform automated reasoning of data with semantic relationships
This study used clearly defined conceptual relationship and logical rules of reasoning to further enable
the system to perform the automated reasoning of semantic relationships among data. Taking people for

example, Figure 8 shows the automated reasoning-based interpersonal relationship.
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Chen Cheng-po

* Jtalics represent possible personal relationships of each related artist.

Also known as
P&ZiE + Chen Cheng Po -« Chen Chengbo - Chen Qinglan ~ Cheng-po chen + Tan Ting-pho - [BEE
k5]

Date
1895-02-02~1947-03-25

Description

Chen Cheng-po was born in Chiayi City. He enrolled in the Taiwan Governor-General's National
Language School in 1913, where he studied Western-style watercolor painting under Kinichiro
Ishikawa. In 1924, he went to Japan to receive formal academic training in art under Japanese oil

Work

A Distant View of Guanyin Mountain (selected for exhibition) ~ A Distant View of the Monopoly
Bureau - A Postcard from Chen Cheng-po to Chen Binu 2 ~ Afternoon at the Silk Shop (selected for
exhibition) ~ Air Raid Drills (selected for exhibition) ~ Ali Mountain (selected for exhibition)

Exhibition

1930 Society Exhibition_3rd - Central Art Exhibition_8th ~ Fujian Provincial Art Exhibition ~
Hakuijitsukai Exhibition_2nd ~ Hakujitsukai Exhibition 3rd -~ Hakujitsukai Exhibition_4th ~
Hakuijitsukai Exhibition_S5th ~ Hongo Art Exhibition_4th - Imperial Art Exhibition 10th ~ Imperial Art

Education

Chiavi Public School ~ Hongo Painting Institute ~ Taiwan Governor-Generals National Lanquage
School ~ Tokyo School of Fine Arts

Alumnus

Chen Zhi-gi * Fan Hong-ia * He De-lai ~ Huang Tu-shui ~ ftaru Tanabe ~ Li Mei-shu ~ Li Ze-fan -~
Liao Chi-chun ~ Lin Yu-shan ~ Mi Chiang-huai ~ Ran In-ting ~ Shigehiko Ishikawa ~ Toho Shiotsuki
~ Usaburo Ihara ~ Wang Bai -yuan ~ Yan Shui-long ~ Zhang Qiu-hai

Teacher

Chil Asai ~ [taru Tanabe -~ Keiichiro Kume ~ Kinichiro Ishikawa ~ Mango Kobayashi ~ Saburosuke
Okada -~ Seiki Kuroda ~ Takeji Fujishima

Student
Lin Yu-shan
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i
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b
! Hinchu C
W .,
b mégu
Taichung C1Y  psbien "
Tawan. Coumy
?‘ £
, Taiwan
Talnan City
Kachshung
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Go_gle Map data ©@2017 Google, ZENRIN | Terms of Use
Birthplace : , Death Place : ,
Ressdence - Schooling Place -
Workedplace :
-
pChen Cheng-po
pChen Cheng-po working for Chiayi
»Chen Cheng-po studying in Taiwan Governor-Generals Nz
Public School (1907-1913)

Figure 8 Display of Estimated Interpersonal Relationship; the further extended exploration
among different types (dimensions) of data provided different contexts

Source: Linked Taiwan Artists Linked Data Experimental System (http://linkedart.ascdc.tw/lod/Person/PR0001)

Various relationships of the painter Chen Cheng-po can be shown in Figure 8. The italic titles in the

lower left corner, “Alumni,” “Teacher,” and “Member,” were dynamic data, which were the interpersonal

relationships automatically estimated by the system.
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Conclusion and Suggestions

This study selected a painter and his relevant digital archive resources as the objects to explore how
Linked Data principles can improve the thematic websites of digitized materials built in the past. The
study performed a semantic investigation on materials of thematic website “Staring from 23.5° North
Latitude: Chen Cheng-po.” The results showed that the discoverability and contextualization of digital
archive resources could be strengthened, and the data with semantic relationships could be automatically
reasoned. Moreover, the study has demonstrated workable research methods. Hopefully, these methods
can be beneficial to the paradigm shift of Semantic Webs of digital archive thematic websites of other
types of characters. Based on the experiences and results of this exploratory study, future studies are
suggested to further probe into the following issues: (1) to strengthen the automatic reasoning of
semantic relationships among data and presentation of results; (2) to develop more complete
character-oriented data model and relevant cultural artifacts; (3) to develop the methodologies of data
cleaning and quality; (4) to explore how to more comprehensively reuse existing controlled vocabularies
as abundant information of original collections; (5) to explore and combine the functions and
mechanisms of different types of crowdsourcing (including different types of crowdsourcing and

nichesourcing).

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