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FABEEI[1] - CKAN : BRIAIR : BlmE « ABE : FMELEER (LOD) : AEAE :
AR B

[(IBE])

FHERISERNGERELE - BHEIREAREMARGYBEATKSE RIR T IZANEEIE
BR - EMDEENER MBREREIE] (reuse value) EERIBEZERMERRE » hERAHAR
ERIESRIREVBORIR B FHVE) DERBH) - A RSMEE [ BIPERLERS ) (Linked Open Data, LOD)
MERIEIPREt BERAIEE - MBL THNERER HAEENhIEERENBEN CIEEER
HBE - WRMTERGE -« BREN (Metadata) RERR (Provenance) BURSEMAKAS -

AAREEHETEIFMRBIS data.odw.tw @ IWHREEEIGERER » WERETABAE (vocdodw)
BRELGBINBERNRESERBENEGBINER - —75EREF CKAN (The Comprehensive
Knowledge Archive Network) ERIEEIERA » ERERBINEREFTRERI TS @ EMRFBIE
RIGBFRERNIEBREGENN D RERSR  RERSTBHEIRIZICIR CKAN ZESZTAREL

MBARURIGIH] (Open Source) ISTVIEE - B—75E » BHIRAFRERIZKIRER [BIFE CCJ (Creative
Commons) ARIZE » RIATRMRMMERSTVEL » ERNER CefERRERININHRE
ERSSRRE - OISR RS AR ERIEAN o
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e

AU

[Tl

"ERLEAS | (Linked Data) Bl 7 &6 (data) » 5 A (human) DURHESS (machine)
ZHEAEA RS HEE R R B A SRR - BN AR AR R - SR Y- 3
AR A7 R fr] 2 ] PR S E2 i e 5 H Sk P 2SR RZAE VIR AR IR EDR, 1SRRI R, B
MHBRLE R - ZIHERE — S T BRhEAS | ST E TR I MR R R B AR (3] - AME AT

e S NS S Y BEAT B it Rk AT (L B 18— LB ARG (f8 1) [4] - [RIRFtn]
FEERIM A EOR R B R PRSI B B R (R At « s ml i B L ] SapAT Ay B

S R B ERERNRAS - A ]S RIRAE VIR EERF IR AR ES B 1983-2010 ST ={E AT > FEAERL
FEEAEAN IR R B A S pEBE B AT X PSR -

SPARQL Results
# place
T
# / Sparg! Point o it | BREER: 1670

SPARQL Editor BTIE: YRS

= 121.410000
BB 24.570000

E= a8

o HE: TEREES

20 BEEH: 1630

21 8B 23.750000

B 1 LA SPARQL #5360[3) 54— SE AT A ih 2 HU B0 53 S

AWF520E F§ CKAN ( The Comprehensive Knowledge Archive Network ) 3853H " &kl E |
(Data Repository ) Affsk s TH[S] 7E M2 1" Bfilc& khEiAs 1( Linked Open Data, LOD )
WiIhRE - BEATRUETHER A LU t2s nl i AR & RHAR S (Lee, Huang, & Chuang, 2016) °
A4 - Bl H R 21— ER RV A - fELEORLERE SRR T - s T RIRSE SRR B AT
REERARAYEORLERS T - HEMRE H B RREAS I AR S R PR E T A S B RER Al - S 2 - T B
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RS | 1Y H B2 SR AR EREREE - AR mER TR B B R R B E A &k
HETTHAE (interpretation of data) ~ BERIHIEEZHEIE (machine actionable ) ~ BN 35 =5
fiti (semantics linked ) ~ HERHEMGEEMER (semantic query ) FLAF » A E A ABEFHEGH
i B A B R S T o

FEIEEE BN B RS b - A B 28 48 (Libraries, Archives and Museums,
LAM) GEISHIEREERRE SRR RS - a0 - REEREA " #E %02 ; (Dublin
Core, DC )15 TERE{ A BEERARIR « MR 2 2R - 8 EHIEE52 ( Control Vocabularies )
ERERERT (B8 (Thesaurus ) ~ B AR 550 1 4 HE P B G5 R VAR R B« AR IEI SR B At
SEf ) il =2 M & H SRR EE R Ry BIRTE - — T THIAS AR bt = TR ; 77—73@ 4
H SRR & RHRIEHE 2 Pabt L XML B2 - 7MEHEES BB LK SR BRI E RS

WEANLL - BEMGUERRERS T IA D H RS T 2 PR - S0 Hallo » Lujan-Mora » Maté B
Trujillo (2016) WFetaH - EERGSFEPIRESAE " PIBCGERNERS | SR RATIAER I REE RS
3 (1) Sila THRIYSER ~ (2) BREZERIRES - (3) BREIERARIEE - (4) Atk
LRI AR S ~ (5) EREFPABIHENIREE - DUk (6) SR ARSI A &
F o NEASCE eI " BHRCERREAS | AHRR T BB R - IRIT BRI UERE A

FIFERER Z R EE ~ AT E R E BB RHIRE (R - EEEE TR " BRE
FHERS ) BRI S, - (A — DR - STt H AT EEZY] data.odw.tw

Wl

T2 A A I IR SRR R B IR

EELALER (1) RIFEEIRAE FAVEDRH B ARBRE - (2) BETARIES
"FE’J*%EE;M‘J’E*?F% +(3) ERHEIAT ~ THEEELLEES ~ (4) DUBE RIS B DR ERERRIRR - 5 i
iz ~ (5) EARRA S DUs B i e G R A SR B R S [ 6] » HSEREFR B E B>
= HHATER AR A TP ERER e E RIS - MR EREE ik
FHERT ) R - MRERILE SR CARE RN TR EE - B IR B ARE e =
it » R B ERAIFSAE A EAS RS -

FRENERER UK TFRNEREEHEE R
WAfIZERRIEIY Tim Bemers-Lee 1/t 2006 4E#5iH « B ABRHINZAR EBUASERSIIIRGE , (7] -
TR RETEHE TR F o Uk " ABORATEON EBUE R | (8] -
R AE SR » Marden ~ Li-Madeo » Whysel Eil Edelstein (2013) Z34frEKE 15 1
SCALHEFERY " BIIREORRRS ) AT - SO RO AR AR R AR © A
% WHEHEN R DIBR BCZOR A T B BB FIROR - =R BRI & KB BEIIR DU EGS - &
SR RIS S B « RO eSO R RS~ MmE
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FEORLERS  EBMTER - WA ELERS S ARE B IR [EUHESE (Mitchell, 2016; Godby,
2016) - N T4 EEERSEEAEH0 o (Online Computer Library Center, OCLC ) $3¥} 20 {2
5?\90 A PR B R S £ 5 H 5 HE (9] AR 2014 SR B RS S B U i R R R

—F  BRERETES Europeana[101H 2008 4= 11 A 2016 4 4 HEEAEEK) 3500 &% -
ﬁ?gﬁ_%%aﬁ}zm%#ﬂﬁ?’ﬁ AR} 0 R 2010 53¢ Europeana Data Model (EDM) i [A] &4}
S##E (Haslhofer & Isaac, 2011) T.4F » HEjRIFEMEEFE Europeana Semantic Enrichment
Framework ZRE[ 111$FEFERNR « ERNE DU REHE =K T5 AT (Charles, 2016) -

2014 F#EZEE] LD4L Labs ( Linked Data for Libraries Labs ) 31E[12] @ FMS A2 EEAE
BRI ~ st A  HETYA AR B = et S 7 & e A
BT IR 2016 BTN NI HRRH 190 = AR 4t
#7 LDAP ( Linked Data for Production) [15] » 2 358 FI B MM e s 2 KHEy 27
LRI - ST ERTE IR AME R R - HITIEER  MEEER - BRI B S
B~ SO ~ FrEIREE  BEAS R T - ETE RS LR (R AR RS P O R S
HAEE » BiiEREEEENER/ (Scholarly Resource Semantic Information Store, SRSIS) Lz
HIRSA G B HEREE - FHIREA [A] B IR E R ARG TR AR - WEh LD4P X
FITtsAm P FE A SRR - (Rl R B -

"R RRERS | (R AR T L - LU S EE R + Merofio-Pefiuela “E2
Frrgt =05 - (1) ERLER BN AR P hIRE s B R R A RS - P ARR SRR
IERUE S BRS ESARSHEERRIRRE » (2) BRI G AR MR SR LR R e ~ B
@RISR B S BRSO S S B DR B € - (3 )RDF (Resource Description Framework )
BORMRAUFR AL 7 SRR ERAN " AR MY B 5 (source-oriented representation ) B " i
HE A EE BEE AR A2, (model-oriented or goal-oriented representation ) —f[& 58 58 {4:
H AR KIEA RIS SRS B LIERE TR (Merofio-Pefiuela et al., 2014) -

A - FEEkhiE i b A - SERGE - B R PR S IR R R IR B R S B 1 - DU
REEWHE AR RS » 1] SPARQL jE1# RDF £#JFES » HFHefAY CONSTRUCT (fR#g
AR H B RDF [ ) Bl SELECT CGEFRBURE MR RIWAE) FERHERS R B
75z AR 2 BN FI R R T KBRS R o SPARQL #3fy )i = AN 5 B U R IR 5 ey
ARRERI ATARBE A (IR BE TR SR T » R HRHE 1 A RT3 o o {50 P e e 1 P A R AR
RUPPERITEE « AR ERHEHR B - HRTEOR TSR " ZORIJE 4 (Provenance) HIfE
TR JTZE (Merofio-Pefiuela et al., 2014 ) o

TS B RLES B AR R R Bl B B RIS & MEAEE 2 LR YIHER - [FR T BIRGE
FHERSE gt 7S RE B R T AT B B R (Understandable Big Data ) B
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FEMEIERA—E0E - 3P E R A S [ SGHE RGN A A - I T B R R
ZEFa B EA | FI{E{E (Emani, Cullot, & Nicolle, 2015) » DARFIINAER BB b E & &
FER 1 - TN R 2 PR SV R S YRR - 5 P B R B MU 4615 T A Karma »
IS FIER AR IR B AVEORE TR WA PR R AR RE A f TRE B fE(Knoblock &
Szekely, 2015) « S5—J71H > WIFENEEEE 2014 R - TESEERS S " PG RREAS | BIRE
EHEHEy APP AR PSESE R - Bl 7 th e PN TR EE DA i - SRR R A
e Ui (ks - P20 H B R Rt T B S E A P i th B R8 SRR DIRE (Yus & Pappachan,
2015) - T BHACERRERS ) BT H AR H AT R ANE

£ " AT (Knowledge Base ) oifi§ " AlTakfE] , (Knowledge Graph) J5if - STHAtHZ DR

" BARCERRERS ) T - SRR Europeana SEETEEFTE AV AT S E Bk HAT RIS -
KIEEAKFFEEH DL T BBGEREERS | TR0t - SRR TLIAES U R - DUE
THE SRR T 2% - 18P L B R M AR » (RIS AR S L e 5 K T
{0 FHESCALEAATRESR S (81 - DURAEY)ERE AR - 2 H B ERERAE Le R R IR B RGeS i
Bl —RERRTRIATSCR © — TR Y NEAE DUE S H SRR © 53— TN S SRR R

TR R FE BRI SRR AT B2 - 2% 1 FIHE 2t T BAMCERHES | AR EANEGH -

£ 1 FYEERR TPHRBE RS | AN S T B RS ) HEREIEAZ A (2016/11/06)
LOD I G R EORMERT ESULY 3] flsi
OpenCyc 2008 | pE | peL | EE: 41,029 2,412,520 i%%i
B
5z | Getty AAT 2014 | a2 | ofbasfy | B 45327 13,259,800 [LOD #%—
7 | Getty TGN 2014 | a2z | w |@a 2,495,100 | 204,614,290 | 4E 3-5 &
H# [ Ordnance Survey [2010 | B | B | F1i (—&mikelal | 2.938.707|  58377.209 |tk
Open Names 2015 | BURF | HbSL | —EESERIRRE) 925,157| 21,360,688 | —4FRHZ
R . ’ TR, v s
EOL (TraitBank) | 2014 | £ A . . 10,753,384 | 359,292,712 | #—3&@
Freebase 2008 | pg3% | EssAig | Wikipedia 49,947,799 ] 3,124,791,156 | 2015 B9EA
YAGO 2007 | AcE | EssEIg | Wikipedia 5,130,031 ] 1,001,461,786 | #Em—4F
77 | DBpedia 2007 | AE | Bs4AEEL | Wikipedia 5,109,890 | 402,086,316 | #—4F
[5 | DBpediaPlace 2007 | K2 | Hi% | Wikipedia 816,252 53,895,946 | 557 BIHRE
& | Wikidata 2012 NGO | #5%E, | Wikipedia 19,367,201 | 1,371,170,022 | H[IA%
1F [TinkedGeoData | 2009 | A£ | #iE8%¢3H, | OpenStrectMap >3 billions | 1,384.887.500 | %]—4F
P dINEosd
GeoNames 2010 |NGO | i igzgg\ﬁ% >6.2 millions 93,896,732 | B[IfF

AR ERLEIGHYES 015Ul

e - AIRABEE=RET

F AT R ER B2 IR OB BRI R Ry T B ERCE RE RS AR L S ER R E T
OpenCyc[16] : H 2002 fFHELAFASE A T EAIMELF] Cye » (EHIBHUR iaiS ik B8 B
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ARG L SRR OpenCyc » MARNY 2008 FE5E AR ER 171550 T B RS | MUK
HI[18] HE IR Fea% A IR HERG B At A 78 22 B FH FTBIEERY ResearchCyc[19] 534 2007
A RS/ 5] Metaweb » 2% Freebase[20]0 HTTP/JSON J BLi APL A1 RDF JlinBh[21]
RO R TR ORHE - BHBGE — i & B RS R - IR B RE LR EE i 287y
@l (Bollacker, Evans, Paritosh, Sturge, & Taylor, 2008 ) - 2010 £ Google 5 Freebase LA [t FERE
T Google HIE%EE » 2014 FEEF AT Freebase EFHE A Wikidata[22] » £F Google x+5&
{E TN #EH WikiProject Freebase B & FHEL Wikidata #4[23] »

MR RESEA FIAE T BRBCERBERS 5 AR - S0k 55 T R DAE R Sl bl g P A o
TGEE - T BRCERRERS | RIRRE AR AR PR S sl B S ERTHY YAGO (Yet Another
Great Ontology ) [24] » DUK fEBIZE L #H AL ~ Mannheim K £2 Bl B GRS R S 28 5] & 7FHY
DBpedia[25] - YAGO ek 8 = [ M AR A AR R A E TR RO RICLE BhfhEHERS 5
Bk WordNet HEREALTZ - FIAMR TG EAR (RERSHIAIFRAME (Suchanek, Kasneci &
Weikum, 2007, 2008 ) o H b5 [fEEENE YAGO DIKFZE R HEE S B RHE AN T H

(first-class citizen ) » LIRS EIRGETYEVEE Z I (Hoffart et al., 2011; Hoffart,
Suchanek, Berberich, & Weikum, 2013 ) - 2 AWIe/E B ERF AT PIAFE =i bR (Refined
Versions, R hft) BIRGEHER! (RBEIEPERREER) < K YAGO JRHIH AR R 2 s
FEERHIZREAHE (Mahdisoltani, Biega, & Suchanek, 2015 ) » EEHRINAV T2 H ARG S s -
RIATESRRE BT eE A - #CNait -

http://dbpedia.org/resource/Taipei

S-DBpedia ©oooae e i e B
About: Taipei
An Enuty of Type - Special municipaity (Tarvan), from Nemed Graph - hiip //dbpedis org, within Data Space - dbpedia org
rdf:type = owl:Thing owl:sameAs ~dbpedia Taipei
- dbo:Place - geod pei (http://sws.geonames.org/1668338/)

- dbo:lLocation - geo pei (http://sws.geonames.org/1668341/)
(h

ttp://sws .org/7280290/)

(hetp://wn ta.org/entity/Q1867)
- freebase:Taipei (http://rdf.freebase.com/ns/m.Oftkx) ]
- yago-res:Taipei (http://yago-knowledge.org/resource/Taipei)
')
atMunicipa lities OfTaiwan &
+
http://www.wikidata.org/wiki/Q1867

ssssssss

3
'x§

nnnnnnnnnnnnnn
08630985
108647945

08651247

forsersaRFeganal i

i
R RSV LR E b

2 PIadtZsfl - DBpedia Hr Taipei $f4h3tiei DAz Wikidata jeigh Sh AR AIGEME (175 T
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HE LARER T BABCE RREAS | BEGE R RIEKE » I DBpedia SLJ& - DBpedia DL T #ft
FERRE SN RS 8 [26] BE R L T BRI RS T AMEEL 5l OpenCyc
Freebase Bd YAGO #if5 + { 2007 4 1 HYIIRZ BB —RERIRA - Mg 2011 FH448
DBPedia Live[27]R[IF Sz FEAR /3 #E AL R AR HT - AHBAWTZE 5 BIRERE ! DBpedia fE&H}
F@ME ~ SMESERRERS ~ AHAHERE[28] - DU ZRB R HIR 42 /7 » $24L T T BAGERE RS
T R R RE B R S RE 2R 2855 &1 ( Auer et al., 2007; Bizer et al., 2009; Lehmann et al., 2015 )
< 1 hJR5H DBpedia 7-&#14E DBpeia Place {F R B FEA A2 (2FIE 2) - I
RHESRRT I T BHCE RRERS | RIRREE IR T SRy o0 AT

AT paficE ehERS | = B SRR 2 A iR [EREAYE Wikidata -
TEMEER R (Wikipedia) V4% » MRS S SN 2012 FHEBI LIERIRIRRE LR
HEEL TR RIER LS BLRE - Wikidata JEBEIMERL ARHIAY R EMEEH - AR TEH
HR IR - HEt 2 2% =040 JSON » XML ~ RDF % - — 5] Wikidata %[5 DBpedia
5 Freebase —#5 + FHUHERE FRHUASHE(LE R (411 Infobox WEBEAINYEEN) » 55 /T HIHANIE
FARIE DA S B R HE B BIAIRE R A » o B RRR IR SE D56t - 2 H Wikidata 3¢5+
el B 4% Centity) B HMEZMUE (concept URI) ~ DA o Jag 14 4 1 Bl Jo§ Y (L P A4 e vy B St

(statement ) o 38 LERFGATAATES A RH ST HAh R38R 2 B R B 1% - BRI B B R R A » B2

Ta YR 0 BIANEEN TR E AR | % (Erxleben, Giinther, Krotzsch, Mendez, & Vrandeéié,
2014; Vrandeéi¢ & Krotzsch, 2014 ) o« H RS0 H L3t Freebase FYfIIA » LUK Europeana 1
FEERISER (Charles, Manguinhas, Alexiev, Charles, & Dammers, 2015) ~ DBpedia g1 Lt3f
L (Ismayilov, Kontokostas, Auer, Lehmann, & Hellmann, 2016 ) ~ B & Bl B SEH055%E — 40
VIAF ~ GeoNames — HYr= EEE# RS (VoB, 2016) FEJTH - T15% /i FHELIIRE o DI EIg2 ANt
SEAE BT H SRS HIER I BRI ER -

AMEANLE - 75 HE R E A LS TIIE AR - Farber ~ Bartscherer ~ Menne B
Rettinger (2016) DUEHMENE ~ WIERE ~ —20ME: ~ FERAME ~ 5280 - RN - 5 Tigl: ~ A
P~ FTHUSME ~ A ~ AHESERS S TR Se R B 2] « FEERENEJTTH » 7E RDF 3X{%:
Bds ~ SUFREEEEES I T =0 o (Triple) 3B AARAEREAHRRBER - YAGO 1£5 7
figelt - AU IERG - ZAEAEAR - FRHLZ AR T HEfiE RDF #% N HE R E - Freebase HIE—8lk:
A EEAS P PEFEAEREE 5 ] DBpedia 7£ TS LU FEME I AMERERMH A T 22 8
Bh, (blank node) P fpliffliAEAR#E URI 2 BHUSE R (dereference ) HYRTRE ~ [RIRFHEHE 1
BRhg = - KEAE SN EESR - B PRrE S @ ( Class ) RIS MBEIRAVE] -
K] 7 I RS S AR R AR » 6B Wikidata RIS REFEIERBIE R -

SR > 5 RERRTERY Wikidata FE RS EE ~ AHBAME ~ e ~ #RFE ~ SAESF et b
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PE R NER B R B A - #E & » BRET—IERRAR - HRERIEMEE R TR RIERIEFF 40
Wikidata 7£+IfEARH BA TR IR RIS - 5 FFRAE Freebase ERHEHEME AR » JRA]
AEALERE Freebase {F —JHFEATE B AR B A AERE o LEWTICRE SR IR EA I T — I B
ARG IR R A Ryt E AR - 3245 Wikidata [f79F DBpedia BY51A]) © DU fEE5 3 Ry
FERI{BIE 7 - FHEREERY OpenCyc Wi R - H DBPedia fEERIHY—EM4: E i RaEHEL
Freebase Eil Wikidata P RJHER K] -

FePimem - (B R & Er eI H - ATA B e R aEmavaeE - (HE— P ERES
W AJTE Farber ¢ ARUTEARRRET L8 - Dl A2 BB EE R » DU BRI E RIS
i - K EER A RE - B0 - SIS E— B EfaAR R - A Freebase 1 Wikidata
A2 Bk SR - RIHAE P G SR R DB (statement ) [RF - BITRTEFE—E T
i Sl o SO40 - AL RS B - SHEHRTRS I g SR O RE A B SRR - OpenCyc B Wikidata
AME R R R EFHE  HFIA Ry OpenCyc 15FIA B S AL B 1 1 = Al {5 & i B dwli » 1T Wikidata
A B R A 22 BT R A BB (CERHE AT A 1 bt e bge - ME AR R Wikidata
LSRR ) - FERGR R PIERE - B T 2R ) BROEHEHT R EHERYESE - 201 Freebase »
Wikidata B2 YAGO #REERHZEHIAYREL - Hrh XL YAGO REREfF BRIy E R AR I Bd 3R
SEHESET[30] » 2 TS SR R e v i R SR 9 AR
D RNERLEENSERREAEE - t2ENEEET

DL E#RSER S ISR AR T BERCERLEAS ) KR - AR E R I - HEEE
SRR S S A R BRI L H AR © BENACHASEAE Y data.odw.tw R R E W] - BEA
HIR AR 22 B AR E AR B » A REX)AD RS R S I R . - KT G B R
FEBEAE1EREE Al GeoNames[31] ~ LinkedGeoData[32] ( OpenStreetMap & RH RDF 23H[33])
DBpediaPlace ( DBpedia -&#}4E) Ei Getty Thesaurus of Geographic Names (TGN) [34] » LA
B Ordnance Survey [ Open Names Linked Data[35]j3 oA SC i BB 2SS - HRTIFSE
TRERE LRI » W BB RS AR (R E SPARQL A 3ln®h ) g Lbaf&e -

RIS - ELB ORI Getty FAUNRESL -
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DBpedia

http://dbpedia.org/resource/Taipei http://www.wikidata.org/wiki/Q1867
[ |
o !
[ Pronerty.
: . perty:P1566 "
N ol i .| (6eoNames ID) LinkedGeoData
'\\\‘O_R Class Level Mapping
rdfs:seeAlso GeoNames

http://sws.geona rﬁ'es'.arg/lﬁs_sagu[ e

7 owl:sameAs OpenNames
- m -m on the process of mapping

yagoGeonamesEntityIds data glossary for the place name

3 GeoNames BRI A5 TE

fe—IE "B RLEAS ) AT ERIFSE361 A R FR R e T BHCE RS | BES
HrS IR 1550 > GeoNames & 55 . KHAEHI S ( Schmachtenberg, Bizer, & Paulheim, 2014 ) - ##
B AT LI EBRER 28 T BHCEORERS | FEART ST AR I Ry 22 22 R
B M EAEASEEE GeoNames © [ » MIFAEREITE FE RS ) BT
B IER LI PR AR AR EVEE R R GR - LASCERS SRR ER (P AH R B E st ERAHRR ) -
ST AR B — SRR AN E (1B 3) - Bilan 2014 SE#EEHEET - %9 95%MY GeoNames Zf}Ed
DBpedia Place FYER}IARER » 33%M DBpedia Place EFEL GeoNames &R [EZ &
(Moura & Davis, 2014 ) ; 3T EREF M7 RAIBFFEIEHT GeoNames DUHEREF 205 il -
DBpediaPlace -2 fifiuib A il s & ZH ~ Getty TGN Hil i 278 52 S LAHBRRY 4 &R (Zhu, Hu,
Janowicz, & McKenzie, 2016) -

A4 FIRREE R A ERE - VA SRR SR - SRR SR 2 B s
MBI - 5% T RO E T RS FIFREE (G 1 BAA PTREMEHK » LABEE] Kyl » Ordnance Survey
ELEEBUNE 78 AT - 2010 4 4 HBAGRBCHERERIB3 7RIS 10 HEL T BAERHEAS
BRI BRI ER[38] » 5 H ALt B T @ A IE A4S (Goodwin, Dolbear, & Hart, 2008 ) » 8% &
FREGHRIS AR ~ M RRAERAREF[39] - 2015 FREL AN 22 RA R A RS AT &Ry T B
JitiAsERGER ) (Open Names Linked Data) fi2 2016 4 8 HA BRI 92 B SEHH MO T2
A T2 B = TR [ 3] - R ERSR AT HANT 520 AT FiE HI( De Sabbata & Acheson, 2016):
Lh#% GeoNames ~ Getty TGN L1 Ordnance Survey 4 Open Names A5 SE8E R~ » IR ZE R M
%At GeoNames B2 TGN HHAHEH R HA B A4 R &I S - BN ESHEER - KL

EEERMEEFANE 43 (1) : 7 - 46 (R—O7EMA) 15



Sl P SHBR R A  EE AR I R LAttt - AT Pl — (AR 2% - it B
B 220 BUR B AN AEF BN ERESR - Open Names 33 2B R EAIFRE -
B A R SR B A R R AL M R M R SRS R T RS AR R SR
DX data.odw.tw E{ERH] - FTHIMES SSR et 2R - (HAHI AR A - 0%
ffiky " BERCERNERS | FHE - SR RS EEAIRBIA R -

OpenStreetMap[40]FY 47 Bl 2 (i F & S5 B RPRG S 5 7 H39%E. GeoNames #8384 - H
LinkedGeoData #fZZ & AR HAERS - FiERTR » I F OB AR ERInVEN - BHh#
fiti GeoNames, DBpediaPlace L &5 B B AR [41 152 RGN » A28 " FRCEREERS J 19
7R ( Stadler, Lehmann, Hoffner, & Auer, 2012 ) o 2 & data.odw.tw B{EH{E FHIYERHEE »
FLA2 TR 43 R PR A A SR Ry BT (A 2R E it P H 2 3 B R R AAMAL L8R coverage
HRIL ) » DRI S i 52 SR A BE ) OpenStreetMap » {HEIFEEE T FH%S GeoNames -
SEEL RN 2T LR B A, T BRCE RIS | AIERERYEHSE - HRT2 PRI -
PR EREEREREIENEE : ) EEREYEAFE[N

EEA data.odw.tw BERTHERIEEZ R s LB R HE R o i B SRy [l

(AAT-Taiwan) [42)1ZFHRK » AFIINE R MEEBCU LB SERRE Getty FTa{fifysgs [HL

" BARCE RS ) B o EirBREEEEERT [ (Art & Architecture Thesaurus, AAT ) FEEHA AL
BV RS IS DU AR s #4585 |82 ( Getty Thesaurus of Geographic Names,
TGN) HI2HLE At ~ suERRFE - 55 It 2 BRI & AT, s Bl R A 575158 (Union List
of Artist Names, ULAN ) HIfZ &5 R A LAHRR CER S RO (LA S5 BB AT E R & -

Getty FEZZH 1980 FEAUBRAAE 2014-2015 FEREREREH PACEREER - —JTHRZHH TIRIREF
HERS M EREze i AR —SECs g G — SR DU RS B AR AL
it S BRGRARE B - [RIRFRH ARSI B R RSO CRAE I A DA PR LS -~ 10 H TR =B 2
LIEHRE S - R T PRBCERHEAS | RYJTERMEITECASHAS - 41 TGN rfysth/7%AUEL ULAN
HHET R BT ENAVEE & > ST HIEE Europeana /£ BB RLERS 1 E5{F(Baca & Gill, 2015)-
55— 71 Getty 5275 |42y " BHRCERRERS | (L - TR ERIRE S SR R — iR A R B
FEfT ~ B SE AR R R AR PTG SR - SEE— 047 - BEAeSRE [HLRRE RS
LA BGEAS 2 1% - sl s f a2 B R B R 2 a R IR A R A R -
WAL " PEICERRES 5 JTRRCRER T B IKGEA A REE (Dextre Clarke, 2016) ©

S > BRAXWFTEFR SR ER = — AV - - AEEE T T4EY)
A EF} s (Encyclopedia of Life, EOL ) [43 /Ry A=) AN HRS HAT - S5 thiadam EOL JTiliFT
FEJRIBABCERS VIR R ORI TraitBank[44] - DU HAR(E EOL FAESHAENTEE
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A—E% (inconsistency ) —E 2 &R E B S EREHE - RMEREEENA—EE
AL ATHE R B KGR R S E W% - DL EOL Luffil - ZER A VIVidn g o3 JHEL AR~ st
BRAF RIS » 2EHETTZE - BN RIEEIREE - EOL ndf % E 04 - BH—YfEn]
W RGBS BRI ERE (Parr et al., 2014) - A1 » 2@ —ZEE{E EOL fEHER 1 17
FEANFIRY 3 REZRE[45] - A H IR 0t threl Fy FE B 52 [46] - RIS 2 2= Ak /3 Fa th A&k}
PRI AR B AR T A 22 52 (47 ] Tt i R A YR iy B st 3 B2 E i R RS AE EOL -
HN BRI YER R T S - B8 T BBCERRERS , U5 - B tREROREME S
ERAEVIHIERAIER T » IR EISHEEEIRn A, -

BIFEIRET EOL 738k " FACERRERS | g Ll % - /it 2 H - FEEE R - Bk
BRHAMCGUERS BRI E ZEERE] - 2014 42 EOL Ba2adi rYME & RHE (TraitBank ) » 7£9)
MR RIS L DERETERBIEEE MRS ER - e Y RE = A %
53371k - BEOL —JT IR FHET 2 AR A VA A S DU B — AR R e — it AT
A B EE R AR S T AT [ 5 T 585 - EOL K ML TEIRA ML B2 i - R A W 4aie
B ETRR A e B v B R ARIRIFSCE ] - [RII th e A e o MR R 1 oL e o3 B T 1 R
AR - Wi — T BT e R R R [48 | Bl g e p5 S A IER Y EE &5 (Parr et al., 2016) - #8152 » Bl
H AR AR 2 B A IS 3N EE - B ERIRVEE R ELES » SE i A X FRIH
BT 2 e A 5 B B B I 753K« T AR At R S R E data.odw.tw P2 B AR R RG BRARA
[RIRFAERYE AT ELS -

HERENEENRIEN mERE
a B HEE T A ERIEARZIK - FHEAZAMICRELE & Van Hooland Eil Verborgh
(2014) "R A EEHZFIVERRER | [491E A o data.odw.tw BYEZBINIKIFE R L - B
i L BEC PR FHER ML DS IEIRAL - DU — 8 & SV A RIRIE[50] » 36 2L XML #ff#bAg
X BNEE R » (HINEESE 2R AT E RS - BIRI22E - BIHEP G FEER[51] - &
AR EEE MERW DB R E R IR 225 5 A& AR EGE B R B AR
il ~ AN EIRFE EOR ZOREATE S RN RIS KR » AR th @R R & 155 - HERER
ANFIfERE - Yasser (2011) $EHY - & RAVERESERHE RN » SR EEE BN - 8%
B DA BRI RE T PG ey & AR » BRIER HL S it e e 8% » DURCE R TE
A —ETF -

o BT - AT SR B E R - DR REEE NS
EANE] - BlANs 2 AT Byt » Bk a &R - DUSGERE R B 1IN R A [52] -
FIVE BN E NS ER AR R AR - SR e &R nRE e L
EL (Stvilia, Gasser, Twidale, & Smith, 2007 ) ; #£ & ERHLE /518 QI E 5ikd - BORHEE

BEEZEEARE 43 (1) : 7 - 46 (R—ONEFEMLB) 17



DUSCRIRIH SR » R HARS R0 AE (28 fEmm ) thif sz (Batini, Cappiello,
Francalanci, & Maurino, 2009 ) -

%2 BRI ERRER A i 1

Information Quality
Stvilia et al.(2007):
22 dimensions

Data Quality
Batini et al. (2009):
28 dimensions

Metadata Quality
Tani et al. (2013):

10 parameters

‘ Linked Data Quality

Zaveri et al. (2016):
18 dimensions

Naturalness (I) Interoperability (RP)
Accessibility (R) Accessibility Accessibility Availability (A)
Accuracy (R) Accuracy Accuracy (S) Semantic Accuracy (I)
Accuracy/Validity (I) Applicability Pertinence Syntactic Validity (I)
Appropriate amount of data
Complexity (R) Clarity
Precision/Completeness(R) Completeness Completeness(S) Completeness (I)
Informativeness/Redundancy(R) | Comprehensiveness Understandability (C)
Informativeness/Redundancy(I) | Conciseness Conciseness (I)
Structural Consistency (I) Consistency Similarity Consistency (I)
Convenience
Structural Consistency(R) Correctness
Verifiability (R) Credibility Trustworthiness (C)
Currency (I) Currency
Semantic Consistency(I) Derivation Integrity
Ease of operation
Naturalness (R) Interactivity Conformance(S) Interlinking (A)
Semantic Consistency(R) Interpretability Interpretability (RP)
Precision/Completeness(I) Maintainability Preservability
Complexity(I) Objectivity
Relevance/Aboutness(R) Relevancy Relevance Relevancy (C)
Authority (Reputational) Reputation
Security(R) Security Security (A)
Speed Performance (A)
Timeliness Timeliness Timeliness (C)
Traceability RP Conciseness (RP)
Cohesiveness (I) Uniqueness Significance
Usability Licensing (A)
Volatility(R) Volatility
Versatility (RP)

(1): Intrinsic; (R): Relational; (S):

Metadata Spec.; (RP): Representational; (4):Accessibility; (C): Contextual

Ak S HFHE
9 B S

HEEE
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SRS e HeRERITRaaET
BHAIE - INEREIIHE -
2f# ( Digital Library Quality Frameworks ) BF#RH 8 &% &
2R B 228 (Tani, Candela, & Castelli, 2013 ) « ¥ »

"B




icERhLEAS § B R E RERTEEERE - Zaveri FEA (2016) f2HIFEE B BLERE G &
BB EAARZER - HAP W EE ~ SRR - A58 - a4 - iy ~ DURE R
ZUJREM S - B EAS B R E P YA - [FIR R T BERCERRERS ) FRBEFIEE -
FREZENINE B SR Ry Bk B AR A B B3R - BT ACETEIFSCR RN 18 HER &k E 2
Zimm - 7R il W3C &k EEE® (Data Quality Vocabulary ) L ISO/IEC 25012 &k}
B R R B (53] -

BRI 2 B i e B R sh s AR AL 08+ ERE R I AR A SO I - 40
source Hi coverage (H-EZHEHIEN) EEEIE ~ /3E= 54 (semantic overlaps ) 4[] creator,
contributor, publisher [ EZ FIFHEEM ~ AR EEALE relation fEMIAEAE] - RifEH AR
B 7255 (Park & Childress, 2009 ) - FERLFTHE T » 5 DUEMAL LB 15 RO R B RHE A
PEAHIRRERERL » 4F Chuttur (2014 ) BYEZEENFFE MaH > BRHE ZHERRAYATRENE R P H6A -
MEZ DG EE RS - BRI A2 RGeS E 5L - BRSE AR L e Rk R
B HRE UGB LR E AR — KR EAE © AR RO LABOKAEEE - ¥
R RHE BB B 22 ARERE T BACERbERS ) 51k - B NIEETE - KB
AL H R L T BRCEREESS ) JTEUEERIEREE - RERIURERE R E R EE -

Local Curation (oo projects) Digital Archive Curation (: pora Linked Open Data (giobally linked & semantically represented)
| | |
physical object  digital object digital :o\le:ti.on digital aggregation & publication reusing & semantic representation
TEXT/Image XLSX/Table/HTML | XML | HTML csv csv RDF/Turtle |
| | | | |
Creation Conversion 1 Conversion 2 Conversion3  Conversion 4 Clean & Enrich Conversion 5

Locally developed schemes

DC 15 elements as the requirement
for Union Catalog

., Globally linked, machine accessible
semantics & domain knowledge
vocabularies are needed for LOD.

CONTEXT | CONTEXT 1l CONTEXT Il

4 RREEDRHEA FIE ST (1R 08 I S 2DRH R AL [ 54]

FEERHMEME ~ B AGHE DU H BN B 2 TG - DUR B ERh A E [ SS TR -
PRI ) B AR AR R A R IR - Wi T Sl A — Ry
e B AR ER F T R 38 (Burgess, 2016 ) » BRI LE R BRI ~ BoRbS (IR EE
371 (Poole, 2016) « 35 [AJIY - HERESZLIERISHNE BORHIR - BERAT e fARIRR SRR
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NI EEIRES) (Ford & Graham, 2016) » 5k data.odw.tw fHZ< R Bl ([ 4) » FAHE
B F DU Brfioas Y H AR ( Context TIT) » 155G MRS FHEYERI S ( Context IT) »
RILLRE Tt E R AEE R (Context 1) o PR HMAEAFTERIF (Context 1) » KR
FTERHER KA ABER » data.odw.tw HZHFR MM AREREHTERPRIFRY AR « DU R
3R Context T+ 1) 3B E IR S BLARAE Y E B2 Aragn 2Rl Carata et al., 2014 )
BEEAGEE - 84 - ERIIEIIRE - TS B A ER B TFRE P& R
P (data and workflow provenance ) » ERRIFIEHVE RHEIIERET » DUKERHATRII R FEL
(Storage and Representation ) ( Omitola, Gibbins, & Shadbolt, 2010 ) - FEER}HIFAYE R T
FH T - AR A IR E R AR IR RS » TR B B Y P R P A SSCRAHRR o A
HTREATHY T PR FH BRI 1 K155 ANHS ) (Relations for Reusing Ontology, R4R ) Ky FEf# (Huang
& Chuang, 2014) : ERRIIIEE SHRTEE PR B0 Y DRI TRy /7= — e R fibi A8l
tees - DU S B R R B AN [R5 - BN —3E6 (U data:d2148340) [56]
FEEH rdr:hasProvenance G RHIIELL W3C ERHITEAERARE (Prov-O) [STIHEAL - fEHIFZE
REEPESIAICE 1993 ~ 2011 ~ 2016 ={EIFFES - R EMTAN R BEAZEST TRREA ~ A=l
s DURGEESEAFSIY LAF - Rt et ee &tk e ds (18 S - & 6) [58] -

rdr:locateAt

Semantic Refinement

rl: dOID

data:dOID

Descriptive Metadata ]
DC 15 Elements dct:requires evt84:eventiD

] dcat:landingPage

o DRFIAE By 22 RRObject (B2 FHAHRRIZEF) o REEAHFLAD R RS g = FAHBHR R A S S Y ah
A
R r4r:hasProvenance
"
=
S
o
3
‘g v
%— i data:p20160601-dOID
5 Administrative Metadata prov:waslnfluencedBy

PROVENANCE
. agent:qlD project:qlD

o FHEYHFHIRCESTEEREHIA (provenance)

S BORHEURL A D I R ISUE0RHSUHTE HE) 2R
EE 0 LD B FELLDC 1S MR B & 2O T AR SR A -
2R+ DD KR SEREES FIAERARSE - S EPIPARTEAY Refined KA + RS FIRRA ATHEAE R FIRFIOIR
FIRREIG T - @ RR R B 4RI R2,R3... -
3. PORVBUTIS D I R BUS B B SRR -
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PROVENANCE

rdfstype data:Provenance, r4r:Provenance, provActivity
é;ﬁ—ﬁﬂ prov:wasstartedBy | i1 atatog digitalar hives twitem/O0/20/c 7174 himi
data:d2148340 rdf:type deat Catalog, vor CatalogRecord, prov:Revision
i | || p imarySource  http://www hast biodiv. imenDetai
C.aspx?specimenOrderNum=43501
rdf:type voc ‘Primary Source,
r prov:PrimarySource
] prov:atLocation gns:7280290
prov:value LETRENHEFEARRE £NSEEFERRLE
AETENSLEE NEEE SN ENT BTE
— WA ETSENSXRIEEN
data:objectiD 2148340

prov:wasAssociated agent:q20872470, hitp:/idata.odw.tw Y schema:thumbnail http:/image. digitalarc hives.tw/imageCac he/00/Sbv4e/
With e Tejeg

prov:startedAtTime  2016-10-19T17:48:39.388857+08:00 - . rdf:type dct:MediaTypeOrExtent
prov:endedAtTime  2016-10-19T17:48:39.352807+08:00 P T proviwasRevisionOf http:/img. hast.biodiv.tw/s
% i o — pecimenSmal/specimenS
prov:atLocation gns:E728700 S
rdrisPackagedWith  gata 45148340
data:digiArchivelD 43501
rdf:type r4r:RRObject, dcat Dataset, data:Reused
prov:wasGeneratedBy  project:q21095859
v:hadPrimary Source voc:CatalogRecord
oo o i cc:license CC2.5.BY-NC-ND
rdrhasLicense CC25:BY-NC-ND
rdf:type det RightsStaterent,
rdfitype detRightsStatement, cciLicense
ccilicense
rdfs:label CC2.5:BY-NC-ND
rdfs:label CC2.5:BY-NC-ND
rdfs:comment ICON license, MetaDesc
rdfsicomment ICON license, MetaDesc icense
license

prov:generatedAtTime  2011-05-13
prov:wasGeneratedBy  projectq21085860

6 EHYER (data:d2148340) ZRERHHIR A LR

E{FZ=H1 : data.odw.tw
TB—  BRHESIRE THERN B XERRRERIE

Relations for Reusing (R4R) -

. time:TemoralEntity
cites
loca teAtE hasTime iscitedﬂ
. isPackagedWith J
RRObject RRPolicy
i.subCIassOf isubClassOf
H 1
2 hasProvenance
Article Provenance
< Data haslLicense License
Code ]
N T /
\ /
g ,/’
Relations for Resource Curation Relations for Resource Publication  Relations for Resource Reusing
rrrrrrrrrrrrrrrrrr > B ——

7 PFRENZHABEAR (R4R Ontology )

DAz —ZERRRREA L AL R B - RIS T A RIS RIRE ~ BR G - B
PR (curation, publication, reusing) —f{HBENRENRES - LUSAHBIERY — (e 2ort 35 =0
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PEEY © BRI - ERMETE » RS (Representation, Preservation, Interpretation ) » fE[EAN
[EIRYIEFEARES 2 T " B R RV BRI o ZRBIFR (5 A 2 B M A13% 488 R4R(Relations for
Reusing ) [SOLEAMFCER FIRYEEGmILRE (18] 7) -

RAR 2 —EE S A AR » DRI R%E{f (Publication) FIFFXREEA (Reusing) HY—
eV REFR - RAR FHRA{E 53 174%& RRObject T RRPolicy K - Hit RRObject £ ] 43 HIFE L
ST R =4HF « S0 (Article) ~ ERL (Data) ~ ##gf5 (Code) 5 RRPolicy & AT 4375111
7B ] BRI AR © BREERR (Provenance ) FIfSZHEZE AN (License ) o BHFRERI 2 HH
rdr:isPackagedWith 1 r4r:isCitedBy Wi EARRITRIVE 2 - B 8 R EAEER IR B 1521
Gl EITE S EIEEN AT R FRIRRE - E SRS R RIS -
TR REIAEBIR THIRTN B

BB RRRE AE R SRR CE R « BB 2 U B i =%
THEARFEIEEA RSB LN - SRR AR IR R ESE o IR

— B — : EREEHNEREET IFIERES) 1

TR S aA i R N T H D2RQ A EORH60] » S E I F BN S R 5 [
Bl AAT GEE R M S i B A R - A5 W3C ERNIF AR A - Fidior S m B ey
&1 dat ontology[61] » FEMLHEES FTHMEERME = » ARHIEL SPARQL FEEAFGEST » WEELIT
BRI SRR IHAAREEE MR 2 MR 1 (BFMSMNE) #iul TURLERRY) 2 28 A
FIZ8%) B AVRLARIRYRE 2

pata Tanstomationemar bectonis Cl@ANING. Mapping  Conversion  Curation & Publishing

—

Agent SPEC R —— 5

e N e '
sV ‘—“ VAN oci5 | Refined
L —

‘ —

Atl

.n3
sdffxml | data.odw.tw

> ROFUD

1
I
I
I
!

e | cleaned] Schema/ Ontology Design -.i5°"
e R N 2l Jjsonld
v 2N s g ST
Ve A i xglsv
_——.
(S LOD Server ) -

WIKIDATA =~ GEONAMES EOL

8 BRI PGS BRI R
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— BT AREVERERHEI R IRSEE
" BHRCERRERS ) AR BRI DB R BB R FR P LR T ik - AR s N
iz » DI=Jeil i A B IR B 3okt - HEREH R ARIHS 2B B E - B ERKAERE
F o KA ER I AR fSoh 2 X DUR B TEORE X5 T SR DR R L SRS - 5 I BRI &
o [RIRFEE R LXK R AR ERHE 2 - 41 CSV AU ZE « DAL R 2R - {5 FIBRAL
AR RE T A SEFTEOR A ~ 53 - B R P E T - BRLEASIY R - R HIBEAL
fEZAE VAN JSON ~ Turtle » XML {5 A BLBES NakBEA] - M [FIRFZHER A B FIAVELSBI5E
I - DURBSER T BB L AR SPARQL Ui ([ 8)
SER= : BRI - BEEELES
—  BRMSIVIBE R AR
I 2 84 BB DIRIH] CC MRS H 3R &k - MEFTER DR EERE Hi s XML 3¢
> PRy CSV BRI - $RA CSV Ryrh/r RERANERVE © T2 IHALE
FRE - REA] A TR - REERE EE e THZ - ERhEE L a8 -
RS EIEH XML £ CSV ZRHE K rTAEE BRI - 40 XML EHIRFRS A R CSV R
i~ HENEK ~ BB SIS - RILHEAZ AR - HRTSRHIAT CSV RN XML #5
FEA A ANE 9 s -

9 CSVEEFBLAM
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84CCDATA

L729,0%  BE2954,0% gt EHER 209,0

i, 73777, 9%

1%, 80931, 10%

EXHTE, 25083, 3% ¥, 343248, 41%

RIES 3 125416, 15 %

Aug. 14 2015 e, 5257, 15— 18 10625, 1%/

10 84 BEEZDRHAT

SN HTE BRI RF LA 10 A - HAURE 14 8 32 WA A YL 2 A& R 41%
Ry NI R EEE 2 - B S i W) SR AN 2 AR EOL 2 AAT R IRRIEE - 3k
QTR AT AR AY B R B R » B R Ry CSV 2 B T TR U BB A & R e s
2[62] » GFE HSEREL IS HRAMEE A S o fEEiR rh M ok LA AREIF AL 8
FBEIRIRTE « EFEYE - AREN ~ MRS 20 (A0 RERA - RS RIEA—20
At EEEEL (401 Subject HIELFE creator ~ contributor FEAZ{E[63]) ~ BRI E A ~ BIsK H & FHm AL
HEEIRTE[64] - K1 - BRIEEEWEZ - HAM R BN IR IAERARES - T2 SR
NEAS RIS ELH ] - BRI ZEARRA BRI RE S B EREE S HigERAS R (AIAEYra 44k
AR RHEFROR ~ DR ~ RISRE R AT ) » B MEIR A REfE B RHE BLE AR - K EREE R
Ry SRR B BLAE T R E 2 « AR - M RER - BIE BRI A IR E SRR 2
TRECRFERHE BB & ? IR ATRER Ry HE AR B FE R IRl « SRIT » 45 SO R
AL E e B B E A RYE2E » B REERHIESL - A0 A GERIRRFFE RS ~ HIRd
BRNE AT A TTIER T AR -

B — M EAGESS (broken/dead links ) HYETE S S EAS BOEAS A IRIHA » KIHF
FEHIEEATE  SUSERRERSER o 78 T FAGERRERS ) RS T SESCHEAS LT B 2 DA
(35 B 5 - SR 25 BB € B =AY Susan Manus AlEEE (A7 IENCHEAEE HIF & E[65] : — 7
TSSO T 3 A8 Sl i R AR B AN RIRR AR AL » 53— T fEscais gt (URL)
ARG RE—FERGRE IR R R - ML EERAUE AR GRS - RrEE RS M HE ~ X
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REARRE ~ TR > R MEBASE 73R - BUBE EAE Ry TP Mkl URL - JRATRERIRATE LY
MR E - MERCEAEIREIE B F AN E EREE R - R EURTE T BRI § AT
R R B Pl IEGEARS Y 28 Y o (HANRT DU & R R A B A R il R SOAS - pities M
R G A HEER (404 RS ) BURAE " PARCE LIRS | BERE e B AR IR i Ry $E 3R -
e T EFEHIRRE -
HX - &R R A RS E R BAERKERT - MM RS SRR
(Janssen, Charalabidis, & Zuiderwijk, 2012) » KEtFAEREURERERS CSV » DI RERELA
data.odw.tw DUEE STl (I D i) BRHEE - DA EENFIGEOR R R Al - Rk
PIRIEEER - SRR FE AR R BE PR - AR B PR E &R B SR B YRR
K BITEITERNEEE o BANEASCHTEFTE @ #SSERHEELZ R R AR - L2 E
R FEHEERHEIERINRES I - R MY —ZURE R IRt 2 RS IEINAGE BT - 3G HEE
FREERRA R A AN RIS BRI ~ U5~ SCA BB A i BN FIE RHEERRCA -
— - BErREEE

R BB 2:
e PSR
B H 5 BT RDE ke EEGL
XML/ csV —
17 CSV
[FaaERt HHEER(% &gk (RDF)
Te_____ @@ SW _____ GnhesEOLPage eornai b hasEOL Page
Date::field HEED rdfitype schema:CreateAction | <http://eol.org/pages/1134120> ;
Date 1993-04-25 skos:editorialNote R4 HIH skos:editorialNote "}z [ 9" ;
dwe:eventDate 1993-04-25 dwc:eventDate "1993-04-25" ;

11 GHGEE SRS R

BB T BACERREARS § JTERERR - BIATE IR R E FR AR Y
EORME Ry I REAT 2 I 5 ~ S INIRAIRRE L 7 [F) S T E R R - IRIREOR A HEBeaa &
FHEZE ~ SPARERA R S ERINAES (Firber & Hepp, 2013) - BASEAERFRZRAVEH LU &
FIRERAVLLE B EZLE TR TR AER B RIEAE (40 date BRL{E S R PYICHRFE L
ISO8601 FutFiE ~ KB skwff CHIETEE] Wikidata) ~ A=) FREZRLEASE] EOL 5 - Fh%eE
i BRSSP BRTURANE] 11 FoR - IR LIEGERE (profile) EZHERAGR - KL
IRGRTERHE R IR N ROERE - TE2ZMER (coverage) il RL{E AHCEINY st E AR E
F] GeoNames » i HJFUAAEORHY 22 I AN g S B A3 R RS T T (A0RT[E1% © $RERHYKIA]

EEERMEEFANE 43 (1) : 7 - 46 (R—O7EMA) 25



SR S — ZERAR A TIRLE? ) [4] » (RIS BB B A B B AE. Wikidata HYSRAE
RO EELLLYS - 5ERE CSV EEER - FIF Python 2 :GE = fAFC A =UE RDFLib[66]#1T Turtle
B ZURIAE S -
SR : UFRE RV EREREFaiiiisRE
— » CKAN BRI a#E

AHFFR 0 FH B UR IEIEE M CKAN #07 data.odw.tw §855 » DIZRSERSE 7R 237
& AN o CKAN 2 HAFHS iR ih e ~ 6 iR 2 B E e & R aikls - i
R R BB 23t T BURF S LA A E R BRCE RE5 2 BB - 8B JTMEuEY 2016 4 9 H#ftEt
[67] » EERTAHESE 140 HBUFEERE « iERFEERMT A A CKAN BB &R V-5 - CKAN
BEEIER R ( Open Knowledge International, OKI A 2005 &5k » HRijH OKI X172 CKAN
Association #f£i# - ZEit GNU AGPL 3.0 AR AR ZUSUGHE - ARWFSRiE A Ry 2.5.5 -

R BHBUSAEHS < 1 - BT B 1TALE (self-hosted ) RAfHRBEARSS » RIS AT BEGE MRS
TEHA WS (proprietary software ) f &7 (lock-in )  fETIRESTTH » PREEAE K MRELFHLS} -
CKAN 7R &R ERTER A E (Application Programming Interface, API) ~ 18 =5 B {54 s
o5~ AR~ RROAREER ~ o> FEAREIRYERIF DIRE - ] B KSR DIERIEXE 8 T &k
AL s THREE IE H—ARFF th - LU Pylons & H BHHESLE LAY CKAN BAHUHEE B AR
FEEM R EETEME - T CKAN BEERBRZHEFEN: (extension) - feftH & HATRHK
R HEE R YR 5( Digital Object Identifier, DO~ 5@ FHEFHEREES/ M Hi( harvesting»
IR BHEABRL R ) kst S ek e BT ie L S5 TN RE -

— ~ CKAN ERlEfEszig

CKAN 7£ 2010 S THIRTHARRA 68BN B A &R SR (TR & L &R ) (L IRERE R 2
Ry B RREAS C DIHE (54 RDF/XML Eil Notation 3 #&=) o M ke —A 585 RHERILIRE - OKI
2 2013 SEEE) ckanext-deat HEFREMF[69]HIGHEE - MERMLE L ERLHEHEZ. (RDF/XML
Notation 3 » Turtle Bl JSON-LD ) iy - S CKAN BYERHRENTH LSRR EE R A ()
A& B SR - BEFIERR ] B B e 8 D P S 2 Bl & ehEAs o1 - JRm]
FARELER TN _E BRI BIRE 4701 » BT HVAG 3% 2 L EORhEAS » T BE -

SIS —1RHYE - MEF ckanext-deat #f A FIRZE(FEERESELL W3C %€ & DCAT(Data
Catalog Vocabulary ) Jy=£ » AR Hig i ADIRESR ] CKAN AHEZDRHEREE AT - AR T HiE
FRRATTRIE © ARFIEAEIERE L [ - BRETHRTERHREI T - I ELEFFFREEI ckanext-deat £
P PREE R R - PRI ELfinTE A LIS fHaA S f il & BERLHEREIRE

& E
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= RERIZERIRLHE

A. E A CKAN Wﬁuﬁo
— A
SPARQL = ~ Virtuoso
ckan R A @ Universal Server
N\
B/ \:: F. E.
it o Y o SPARQL SPARQL
wire | | *RaER e R A

ae 5

— iR & £

12 CKAN T GRS o RHANE71]

ARSI ZORHEAE A G ANE 12 F7R - R ZORHEAS 2 e i ek - & 5eqg
HEETERHR A THIE A Z CKAN & (A0 A) » 58 R0 ] /BB B s
RS (A0E B) - BIEE AR ckanext-scheming[72]8# ckanext-repeating[73 R £F L
EF o RRMINES ckanext-spatial[74]82 H1THAZEZ ckanext-tempsearch[75]1E4: Lo HISZ 12
22 ~ IRHE S AT B CKAN BEAHEIE GBS T ST RE I TR S 3 - BEIER
A L SRR S B R 2 (AR C  f &Rz RDF/XML » Notation
3 FED) o HI—TT1H  ARHIRIRG G EORLES B Z< A OpenLink Virtuoso Open-Source
Edition[76] (A< 07.20.3217) (4 H D) » DIEHE CKAN HETRVHY SPARQL ZEE# T
AE (LIS R R A - 0B E) » W ESHEE AN E77]7 CKAN P B FIE
1T SPARQL #3ifllz (AntErh F) - AHRAREZAELS L MIT 5 GNU AGPL 3.0 #ZHERRBANK -
T A https://gitlab.com/iislod H{45 °

M ~ RifBRHGEEZE RSO
APLIERE P EIREHE M e - B ARV SR A - B RS EREN
(78] » HAHEFEZR SR B A E R URE S - $ETHEREEE § RACHTEIRT o i e <
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TEMNL R - DUSHERE SR - T — ik A A — CKAN BRHERIEGT - ATz
HIR BRI B A T & (7Y Intel ES-2620 2.1GHz~ 16GB L RS MRS E M -
WEA 84 B 3 U5 2 118 FIRFIHD ) » ARZGH AT DA St i e B8 Y — CKAN ERH R T = REA

TR - BENENRUGIIEEERETIBIRERNER

voaf:Vocabulary

?d:t:isﬁsquiredﬁy

voc:CoreModel « — —
dct isRequiredBy
voc:Curation

oo o

det:requires. VOC:ConceptualModel voc:DataModel

det:) 1sReferencedBy

data: ConceptTheme data:DatasetIDs @

Main Components of the Ontology for Open Data Web (vocdodw)

13 vocdodw HIGFEAS T8 3 T2REE

AIFFEBE A F—IHARARE vocdodw([79]HIRZ L EAEAY (Core) ~ HRR (Curation ) BLERFEEH
%2 (voaf:Vocabulary ) — ARIEUFHEL ([& 13) - I’F%’*”j%?: HIRSA S 220 WG/ Ry SRR B
. AR R IRIRG IR o SRIREALE HATRZ AR AR - HREERE ~ W AT = F s

o BIFEEE e HI 2 B LA 2 ISR RS LIS R A » AR (A S Y 5 [ AN RE sy I
Eﬁiﬁﬁﬁ °

R AR AR E R R~ BRI o 20218 — ZE R E R A Ry
data:d2148340 ~ E{ ID k evt84:phyCre-d2148340 - TREE> 28 (dcat-themeTaxonomy )
data:Biology ° [ Ry [RIfE = BREH i ) B i A% R B R BRI RE 1y nT R B - [AIIE RAR BT
REEFIBEHI RIS articles ~ data Bd code WUFTHAHE ~ DU 2 —ZERZ AR B Mitg =0 - 20
XML ~ JSON-LD -~ Turtle 8¢ SPARQL UHELSE » IR EEAEE S R4R 30k -

S BRI~ ATEH AR EDR LY - T I S B £ 199
£ 4 H 25 H (dwc:eventDate ) » 218 —FERE (data:d2148340 ) [ E &Y (dct:PhysicalResource )
FE—REREETEE) (evt84:phyCre-d2148340 ) Hb » fjAMEL (gn:parentCountry ) i (gns:1668284 )
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i (gn:parentFeature) ‘B (gns:1674197) KAl (gns:1667637) » %54k (event:product) &
A (dwe:PreservedSpecimen ) » MEARAREETRE) » %5 F B FIFEZefit - 2 —(EP0 - aldry e
( schema:CreateAction ) ; EREEEFE T FH A4 9 5aiaiE#: Darwin Core KRG AKAS ( voc:Context )

P ABIEZEAIEE) (dwe:HumanObservation ) o

Conceptual Model
® 5
vd[s'subflassl?‘], . o ) Object
. < [skos:Collection]
T - Common
: : § ! Event Knowledge
. [skos:Concept]

: Context A
= ,d;,--«.,_?m;m/ 5 [skos:ConceptScheme] tsatictis0f

People Place Time Domain

Knowledge

The Conceptual Model of the Core Model event:Factor  event:Product

14 BORA 2B riR

IKIIAE vocdodw HIERATE § » 28 —ZERE LS4 ~ P ~ IRES = KICHA
SRR AR - 90 H ARSI AU TS EIEE FREA schema.org DIFHSE -
Darwin Core Rl AL SERIE - A& 14 FrR - SR AIEHE SKOS i 2 AR H ARy
WA LAEAY » G R RE B SRR B — e 1R IR P B SR » RS LR R BIP H28kE -

BiZ R —TERH (data:d2148340) WUBL(LitERe - SR BIREE T iEEpHsal ([& 15) - —ZE
FICE B AR (prov.generatedAtTime) 2011 ££ 5 H 13 HE (prov-wasGeneratedBy ) "hff
et AR AR L ELEE T2 (project:q21095859 ) #BMALAL. - WiAE (prov:hadPrimarySource )
ZFtnitEEuh F 2B AR AR EE o 38 SE R R B R A T S RG — SE R B A by
AR - FEHRE RN AE W - 20ATE 4 PR - B2 TER RS RHE AN RIS B IR
AT AR E At

» ContextI : [F#5&F} (prov:PrimarySource) ;

» Context IT : HErZEIR (dcat:Catalog, prov:Revision) ;

= Context III : BHfGHESS (D ik data:Reused B r4r:RRObject ; R filtky data:Refined Ed
r4r:Data )
EERERS (& 15) 0 BREFNHTENA— B B ERIIR R AT A B R R E 724
HEET © FAAMZ D EERG AR AR D [y data:Reused ~ DU EE(EFEES R IRV data:Refined °
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B 5% » D iy data:Reused 3 RAR FEEMGEAHEILHEH] - TR HCEERRVE MR AR

15 TEHR AL - FEREFr i AR Ry B IR AR E R (voc:PrimaryData) FirfililNAYRT A Z Y

(voc:DerivationData ) » FHEUEFHY H A AR HIREE IR - RIS &5y data:Reused » [FIRFFy
BEVIHAE data.odw.tw HHEETE— URI f3E # Ry r4r:RRObject (FFREEHFHRPIM)

BANEE—IER (data:d2148340) 7£ D [P rdfitype J data:Reused Eil r4r:RRObject » 3
FIERM R ERERIRY 11 E##L - 7F RDF #5286 4 Subject Ry k&5 URI » Property Ry#f
MRS A BT ERY URI - =JCAHAYRT &9 Resdifl - ff% Object 7F D RRANTHER Ry S -
BERBIRR T FRACE RS | B2 Semantic Web il 1N BiZE (i T BRAGE RIS | Ry SCFE
B B IRF R SRR A B R A AU L - APTRE Sl i 2 AR EOR AN TR I Object ZE TR
21 RO hEzE R IR - SRR R = R A A A S R B 2R 1T E
HREHZEFREAY -

Data Model

[Lisiael ez |

P AR
e rdfs:stébﬂassﬁfn .

i pmv:hadgrimarySou‘r-ée\
i W e
3 Primary Data ) i \;, i
F, W
/ H

prov:wasDerivedFrom Catalog Record Primary Source
1

dcr:requires
el =

™
v
data:Refined
[r4r:Data]

&Rt ]

r.'isPackagg%ﬂ“h prov:was.’rﬂaZcedBy
- e

15 BRHRA

\, Derivation Data #

data:Reused

[r4r:RRObject]

HX R BGEEERE R E D My R &R (r4rData) » KIERAT D =
[El—%&7E URI - D filx (data:Reused) FEEE (dct-requires) R fijy (data:Refined ) AVEE =& L EH5E
i+ KL R iR =JoR o Ry = F 28 URI HERS - BUEHULRATE IR - #—23 R
A D FiAE RAR BIBHFRAT RN » — 7 Ky rdr:RRObject FiHE— URI . rdr:Data » [K]tf R flfl1 D
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LA b TR - MBS BRI BB ZERIE — URT 7 CKAN e
Fy deat:Dataset SRV FRESHIEEREERIEC RFIRUR SR NS S0 S 2R -

IATEES 30 (data:d2148340) 4E D i coverage MIMILAEFSCF T : TR
KT 7E G R R B BB BRI » LA GeoNames ontology BRI URI
RSSO » 38 71 AT =TEAIA IR, data:d2 148340 ZRHE » T H IHRISHUZIRHEAS
UL 2 XML~ JSON-LD B2 Turtle 2 » 5608 SEBE(E AT R RSPt EOL BETARTE -
1EL BRI AR SRR A A A =3 78 - ELIBIBLL S TR 2 ARG EOL TraieBank
MARER T BBGERIRS | T - MRS HEETTTT IR URT JiKiams1] - feisl
AIEATA R BGEAT BOL FLEAS » SOliAS TraitBank URI » SO HAAIRRNE - A%
{8 —3EM (data:d2148340) 7E D i8R R BEHEFAZER] - TIZRBEPIIF(E LOD IRHK
A RRIAEIY (Lee, Huang, & Chuang, 2017) « 52 » RIFLLEHERERHE  FRFAR
RN SR EHESERE - AR LURFFERE (LRSS (BUA > R1, R2, R3.) » BUF
A R % R LA
—  SEEBRAEH

FORHITI A BV — REAE AR  BUAIRIR R R SR O AL TS 1 -
1E D K — 4Ry data:d4653940 o RPN A AMREHES TS BEARMR ISR A=« (1) AIUREINE
PEDRHAE S » (2) MEIRAZOR 82 EUR IL By — TSR (SR E A - 25 BT
SEHI - [ data.odw.tw EARHESE R BRAREDRHITE - AR BYLATIESSIRE TRERy » (3) %
AR RS IURAE - BRI TTRERASE - BRI T AEE R RS R RIS IE
FHYA SR -
= SEAEEE

S AIRARRY LR A B R R 5 2 IERERORAT - 2 SR 1 B e
R SRR RN SRR - T WL WL ST TSR RR Y b AR - FEL)
SRR - TON SRR AL LR RIS/ EHL R -+ Wikidata SRS 14
PRI Taipei 4555 - 1] DBpedia RUSEAILA 34 5 rdftype ARSI ([ 2) - SEH
% TR - FoRRE R R R IR T T SRR IR - S35Mup
AR BRI - 4 FIATREr TR IR - BRI - AR URI
AR — B AR R, » S AT RTATAR S SRR, - 41
HAHTRBEHHE -
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HEEEAE - BERER - WnE I REE R R FAR T K E K - W HAE
L BIE R M EERE AR R 2 H A - B4R S - HAT R MUY EER A dwe
sase o AR E YRGS /0 30 F[83] » HAl R MU BB 15 SRR TR 22
LB o A W RERERE - IRIPL LA P E b subject ATt T FRPIM E BB RE | SEARRASAEEE
B AT - % EE R RRSHIRYEETHREH B BB - 5540 - HAT 84 ImMEERN 14 AR
FREMERL - A RS A /N A B A R B SR IRE s B MR R R Al - [RIRFE A Ho
ek E ST BRI N AR R R M A% - EFIELAE D RS  iRIB 6 P B 7 KEH 5 R il
[FIRF MR BRI R W o B2 RORS SRS it A AL - BB A MHAERGEER K - M
N T E MR RS - SER T Bl & TR e B 3 L TR SRR TR A E -
ERREE=AVER (voaf:Vocabulary)

#7 Schaible~ Gottron £ Scherp(2014 ) B WI5EFEH - H BIRAZEF X BEHRIEE7<: (1)
FFRBEFH FRESE » (2) HE TREmI 58 H B MBS AR dAs - (3 ) FBse i R s R Ak - (4)
AR Y e/ IME - () FhEE IE S PR R IME - (6) BERFRBE I E UG5 -
IR BB FL R e » ARt P2 FA S e « S8 Srinivasan - Becvar
Boast B Enote (2010) $2HHify " ZEAEARE ; (multiple ontologies ) #HEFHA R o FZH#E,
PR — YBR[ T AR Y IR T R MERL R 2 9 [84] » IXIILHEH] voaf:Vocabulary

(FEBERLEFTE AT HAVFESE ) (FR 2R - (B LLRARE LY (Core Model)) FEAMIH
RERREESe ([E 13) -

T2 344 T3 Linked Open Vocabulary (LOV) [85) T 25522 i
SRERRLHIGE A o ILE RGNS HATIOR R T T BHCERRERS , BTG BRI R E A
S DU R MR o SRIMEHEFIH S - LOV ikigER/EE B AT - SRR - 35
BE R4 class BY, property 44 F% ~ BZEHIEE MR H#) - SPARQL 3 ~ DU W SR SR 521 A
TR LOV B2 A VST %8 Bi( Vandenbussche, Atemezing, Poveda-Villalon, & Vatant,
2015) o ARWf5EEET vocdodw IF - 1S HA 6 A L BB B AGE =ik 5 - HEm PR A 25 {8 BEREE
BANER 3 A © EE W3C FEHEEESEAN : csvw ~ dcat ~ org » prov ~ skos > time ; —f%H FHZE
2240 : cc ~ de ~ det ~ event ~ foaf » r4r ~ schema.org ; DUz BELZEHIEREER2A0 ¢ aat ~ dwe ~ geo »

gn ~ txn e
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%3 vocdodw KA LM 42

Prefix
cc
cSVW
dc
dcat
dct
dctype
event
foaf
geo
gn
gns
Icsh
org
prov
r4r
schema

skos

time
voaf

wde

aat
dwc
dweciri
eol

txn

voc
agent
article
code
data
evt84
project
rl (n)
refined
catdat

Common Knowledge

Namespace
http://creativecommons.org/ns#
http://www.w3.org/ns/csvw#
http://purl.org/dc/elements/1.1/
http://www.w3.org/ns/dcat#
http://purl.org/dc/terms/
http://purl.org/dc/demitype/
http://purl.org/NET/c4dm/event.owl#
http://xmlns.com/foaf/0.1/
http://www.w3.0rg/2003/01/geo/wgs84 pos#
http://www.geonames.org/ontology#
http://sws.geonames.org/
http://id.loc.gov/authorities/subjects
http://www.w3.org/ns/org#
http://www.w3.org/ns/prov#
http://guava.iis.sinica.edu.tw/r4r/
http://schema.org/
http://www.w3.0rg/2004/02/skos/core#

http://www.w3.0rg/2006/time#
http://purl.org/vocommons/voaf#
http://www.wikidata.org/entity/

e T A ol

e e
~N N WO

18.
19.
20.

Description
Creative Commons Rights Expression Language
W3C CSVW Namespace Vocabulary Terms
DC 15 (Dublin Core Metadata Element Set)
W3C Data Catalog Vocabulary
DCMI Metadata Terms
DCMI Type Vocabulary
Event Ontology
FOAF Vocabulary Specification

W3C WGS84 Geo Positioning: an RDF vocabulary

. GeoNames Ontology

. GeoNames Entity

. Library of Congress Subject Headings

. W3C Organization Ontology

. W3C Provenance Ontology (PROV)

. Relations for Reusing Ontology (r4r)

. Schema.org

. W3C Simple Knowledge Organization System

(SKOS)

W3C Time Ontology
Vocabulary of a Friend (VOAF)
Wikidata Entity

Domain Knowledge

http://vocab.getty.edu/aat/
http://rs.tdwg.org/dwc/terms/
http://rs.tdwg.org/dwc/iri/
http://eol.org/pages/
http://lod.taxonconcept.org/ontology/txn.owl#

1.
2.
3.
4.
5.

Art and Architecture Thesaurus
Darwin Core Terms

Darwin Core terms

The Encyclopaedia of Life (EOL)
Taxon Concept OWL Ontology

Local Namespace

http://voc.odw.tw/ontology#
http://data.odw.tw/agent/
http://data.odw.tw/article/
http://data.odw.tw/code/
http://data.odw.tw/record/
http://data.odw.tw/event/
http://data.odw.tw/project/
http://data.odw.tw/r1/ (12, 13---)
http://data.odw.tw/refined/
http://catalog.digitalarchives.tw/

[T
%

1.

A S AN U

10.

Ontology for data.odw.tw (voc4odw)
Organization/Agent Entity

Textual Description with rdf:type r4r:Article
Code Description with rdf:type r4r:Code
Linked Data for data.odw.tw

Event Entity in data.odw.tw

Project Entity in data.odw.tw

Refined Version(s) of data.odw.tw Entity
Directory of the Refined Versions

Union Catalog of Digital Archives Taiwan
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E R E

R B B R PIR R = -
—  ERER

FRALHE PR AT A S MR R 2t LU B SUS - (B T
(1 A R SR BT + TSR R 7 A A ) = e T T 2 5 -
i )

i FEEANTE CKAN WKHSESHE - S8y T BORCERRES | MR IR RS - O AT
R R A SRR TR R | PORCRS | FHE data.odw.w o

EEED

CHEE RS ZIRE (R B » G5 MM (A1 Wikidata » GeoNames -
EOL %) » Befhiesy s — T AT AE « SBBATEARY vocdodw HURAE! + SFTRATERILAY
B LA - HROCEEREADIPR L D BIRERIA (D B BREORIE - FEE— 1 230
FERBILII ~ ReEh R RIS TR (ORI TS IR TOHRS - SRS IR ) -
SRR SR P AR TR M RS » <E TP Access )BLECBE (Reuse ) -
SACERGE T ) RO A ARSI A

SRR A SO i . " BRGNS | S FRAREE : ARIIZEAE CKAN il
FISEBHER IR (1) Fli TR (4) AMECBIBSHRA TR A SIE ; 5T
A vocdodw THERSSREFEMRAEIEE (2) BORNGVETPERBEIRIEDS - R R
(Provenance) BIEHRI%THERME ; Mite (3) EORHSUMERALEIFHRET - 343 ol
SRRTIPEN I » LU R RIRERFRAG A3 % T - SOME (5) BRI R
RIS + IR (6) B BTHERARRAOHERT A BT S BRI T -

SRZORIBRREEAETT 5 - Brmilov 81 Pellegrini (2015) HRH " BACERNERS |, ZORIFERE
% (multi-layers ) $EHE ~ §525 (compositive) FEHE ~ LU SREVELRF & AJE » BESRESTTE -
LA P LB R R PR SR SIS A SO TN » AR A 2R
= LOD Cloud #5ffi » 1 data.odw.tw E$HEf D GHESLYIH ISR 9 7 CC A
SRR+ R BRI TR 5 T CCO ST » HRUA SO 2 AR B T
5+ PRI ZOR FIBUA [ B -

SRATHERTAIRE A E R - B BB BRI BAT. T BRI ) B CKAN AA
(8 » SRS A T T AR 2 b At AR R IR U
AU TSR T R RDERSEIN © A7 - AN - BT %

=

N
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FE b A S LU DO - S R ][RI BRI DR « AR R — B AR sl 5y
AT AREREREAE IR [ ACEREERS , AUTTEI A E -

e

Rl h R e BB R T e AT R e T e S Pty
SAEBISTRAEITB) o ARTFE L H R SRR e PR
B O/ MEAEBORHR B LE A 175 7 -

LSS

(1] A

P& FHE RS (Linked Open Data, LOD) : AU GERE: - ¥ Linked Data #fizFy ' &
RS | B0 TEAEER ) o T ERRERS ) BEEAIME  JFEIERE RSN o KB
Rt - DUBEfZ R #aar M - R HEGE - B« T DG EE) , ~ " IEIEASE § - Linked
Open Data JIF]#MEEFy " BARCGEREESS » - BI T BARCGERE ) BINLL Tk | Bhaa Ry AT - flial
HAR LA SEAS - FOCEFEREIEAS (MIEERAS ) » TRIEK Linked Data #4355y T 58
FHER ) o EIBRE R R I GEAS R B E -

W8l (Semantic Representation) : {RIGEIRHKHIFIEhc R - SliHiaEatE
&N (http://terms.naer.edu.tw/detail/538572/) H1 “representation” FEAN[E) 2 ZEEAE T EAY
FNeE2En » ARIEEEEZEHE ST » DL RDF 7L E¥AY semantic representation 583F “machine-
processable representations” » [K|LASCAEE BRI E A LL RDF model B R IGE R, ERl &
P=GNEZETIE

[2]http://catalog.digitalarchives.tw/

[BIARSCFE SPARQL #EHE5 2% http://data.odw.tw/examples/JLIS-2016-query.html

[41EFEE R =2 KA LAMGE ; fEHESRESE | BB LRHE - TS n BB - K3
FhRTH -

[51E F#EuL I http://ckan.org »

(617 DAE (RHk 28 v A AT PRI KRR A R T 5 AEAI SR 2 A B0 s RS B

(1) PBE—FERL « 33T R4R ontology FEE: » HRER R IEimiRET - ERER R FHRYE:
AEEH - MEEREEFSE R 0 Q) PR —-E NS - 3Gt data.odwtw FTRRYAIER AL
vocdodw [EE: » FERIFHIEST S BANMELS B — ~ =~ = 4~ AATEREE: - anAEsAte
TR HIEL B — ~ — ~ =R (R D iR - WEAFE D Ji triple) - BER=121] ~ &
BRVURSARE E NaRAY R BGET T 35— BRRGE s A R o B AR B CKAN 2 SRR EE
EITER R AINIERET o KR Se BRI ARG N Bt - A RESSEE T » SCEDAITEME RS

AL R E I S H SRR
BApR PR EBD ~ DUREE S5
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FIREE TR ASEER ORI S - AR A TR B RGN - Seatit Rty
By (schema draft) YEfTEORIEL CKAN & A HIE - HIEEME HREHED - 177 CKAN HIE5E
Jls - —J3TE A CRER iR AR ~ 55— T THMELL SPARQL A3 Bgaa B kbR IR - MERlE Rt e
BRAERIBHEA RSN data schema ST TSR nERI T BRIFRURIREAIGEERS - IS 2
ffie — EAEE B schema » BE#EIRIARR AN " FICERLERS ) BIFRAER
FIBKEL » T EASBEIME ol % CKAN BESTIR BRI —Y-E R[] schema FE5RAYTIRE » IR
& vocdodw HISRIEHERY T - BE L B G BRI A BERIFE AL Y AT 6E

[7]“a surprising amount of data isn't linked in 2006 at https://www.w3.org/Designlssues/
LinkedData.html, 2007 4545 12 {HE&ERHEE -

[81iE 3 149,423,660,620 17 T BHAERHERS | Triples 2H 2973 &RIEE - i Uitz

" BABCE RS JERHEE T 9960 B HEREHABOR BRI Linked Data HUREET I - B2k H -
http://stats.lod2.eu/ » http://lodstats.aksw.org/ » 2017 Hz#7/54q The Linking Open Data Cloud
Diagram (http://lod-cloud.net/) - ASCEx&HHHFRE] : 2017/03/28 -

[9]OCLC jii LOD ERFIEREE S ik Data Science ZEIH (http://www.oclc.org/research/
themes/data-science.html ) » [LAFZEER &5 5 Karen Smith-Yoshimura fA4E 2016 4£ 4 H CNI Spring
Membership Meeting f&j#y : Linked Data Implementations—Who, What and Why? http://www.oclc.
org/content/dam/research/presentations/smith-yoshimura/oclcresearch-linked-data-implementations
-cni-2016.pptx

[10]http://www.europeana.eu/

[11]https://docs.google.com/document/d/1JvirWMTpMIH7WnuieNqcT0zpJAXUPo6x4uMBj1p
Ex0Y/

[12]http://www.1d4]1.org/

[13]https://www.ld41.org/1d41-1abs/

[14]Columbia University, Library of Congress, Princeton University

[15]http://www.1d41.org/1d4p/

[16]www.opencyc.org ; http://sw.opencyc.org/ (EEHFHHAT : 2016/11/18)

[17]www.dataversity.net/opencyc-hooks-into-linked-data-web/

[18]3%E3# Open Source Texai Project Z5{fi RDF FHEMIREZ o https://sourceforge.net/projects/
opencyc/files/ (& EHHA : 2016/11/18)

[19]www.cyc.com/platform/researchcyc/

[20]www.freebase.com
[21]rdf.freebase.com/
]

[22]www.wikidata.org
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[23]www.wikidata.org/wiki/Wikidata: WikiProject Freebase

[24]www.mpi-inf.mpg.de/departments/databases-and-information-systems/research/yago-naga/yago/

[25]dbpedia.org

[26]wiki.dbpedia.org/online-access/DBpediaLive

[27]live.dbpedia.org

[28]#858E 30 fE L - oMISE RS &R A Amsterdam Museum, BBC, Eurostat Linked Statistics,
CIA World Factbook, GeoNames, GeoSpecies, LinkedGeoData, New York Times, OpenCyc,
WordNet, YAGO...Z5 - http://wiki.dbpedia.org/Downloads2015-10

[29]1EHfE M ( Accuracy )» AJ {5 & ( Trustworthiness ) —3{4:( Consistency ) fHEH [4:( Relevancy )
SEEME (Completeness) - 5@EHFM: (Timeliness) » 5 Tfi#E (Ease of understanding) - A @M

(Interoperability ) » AJEUfS 4 (Accessibility) » #4 (Licensing ) - fHA S (Interlinking )
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[ Abstract]

In order to increase the reuse value of existing datasets, it is now becoming a general practice to add
semantic links among the records in a dataset, and to link these records to external resources. The
enriched datasets are published on the web for both human and machine to consume and re-purpose.
In this paper, we make use of publicly available structured records from a digital archive catalogue, and
we demonstrate a principled approach to converting the records into semantically rich and interlinked
resources for all to reuse. While exploring the various issues involved in the process of reusing and
re-purposing existing datasets, we review the recent progress in the field of Linked Open Data (LOD),
and examine twelve well-known knowledge bases built with a Linked Data approach. We also discuss
the general issues of data quality, metadata vocabularies, and data provenance. The concrete outcome
of this research work is the following: (1) a website data.odw.tw that hosts more than 840,000
semantically enriched catalogue records across multiple subject areas, (2) a lightweight ontology

vocdodw for describing data reuse and provenance, among others, and (3) a set of open source
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software tools available to all to perform the kind of data conversion and enrichment we did in this
research. We have used and extended CKAN (The Comprehensive Knowledge Archive Network) as a
platform to host and publish Linked Data. Our extensions to CKAN is open sourced as well. As the
records we drawn from the originally catalogue are released under the Creative Commons licenses, the

semantically enriched resources we now re-publish on the Web are free for all to reuse as well.

[Long Abstract]

Introduction

In order to enhance the reuse value of existing datasets, it is now becoming a general practice to add
semantic links among the records in a dataset, and to link these records to external resources. The
enriched datasets are published on the Web for both the human and the machine to consume and
re-purpose. In the paper, we make use of publicly available structured records from a digital archive
catalogue, and we demonstrate a principled approach to converting the records into semantically rich and
interlinked resources for all to reuse. While exploring the various issues involved in the process of
reusing and re-purposing existing datasets, we review the recent progress in the field of Linked Open
Data (LOD), and examine twelve well-known knowledge bases built with a Linked Data approach. We

also discuss the general issues of data quality, metadata vocabularies, and data provenance.

The concrete outcome of this research work is the following: (1) a website that hosts more than
840,000 semantically enriched catalogue records across multiple subject areas, (2) a lightweight
ontology voc4odw for describing data reuse and provenance, among others, and (3) a set of open source
software tools available to all to perform the kind of data conversion and enrichment we did in this
research. We have used and extended CKAN (The Comprehensive Knowledge Archive Network) as a
platform to host and publish Linked Data. Our extensions to CKAN is open sourced as well. As the
records we have drawn from the originally catalogue are released under the Creative Commons licenses,

the semantically enriched resources we now re-publish on the Web are free for all to reuse as well.

Review of Twelve Knowledge Bases

We begin by first examine twelve knowledge bases built with a Linked Data approach. Five of them
are built by domain knowledge experts (OpenCyc, Getty Art & Architecture Thesaurus, Getty Thesaurus
of Geographic Names, and Ordnance Survey), six of them are collaborative databases (Freebase, YAGO,
DBpedia, Wikidata, LinkedGeoData, GeoNames), and the last one is about ecological observations

based on expert and community collaborations (Encyclopedia of Life). We further compare datasets
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about geospatial entities with controlled vocabularies: Getty TGN, Open Names (Ordnance Survey),

DBpediaPlace, LinkedGeoData, and GeoNames.

To make good reuse of structured data, ones need to first deal with the problem of data quality.
Currently there exist different evaluation criteria, with various techniques for measuring the quality of
information, data, metadata, and Linked Data. We review four papers on data quality and systematically
compare their evaluation criteria. Moreover, data provenance --- contextual metadata about the source
and use of data --- has proven to be fundamental for assessing authenticity, enabling trust, and allowing
reproducibility. Thus, we examine key mechanisms of data provenance before we move forward to

discussing LOD applications.

Practices

We then make use of structured records from a digital archive catalogue, and convert the records into
semantically rich and interlinked resources on the Web. This is realized as a unified Linked Data
catalogue to several digital archive collections. Our work results in a LOD catalogue available to the public at
the website <http://data.odw.tw>. The following five parts are involved in realizing this website. A catalogue
record, about a species of Pleione Formosana, is used throughout in the paper as an example to demonstrate

the way we model, convert, and represent the semantics of a structured record.

Part 1: Exploring data reuse relations in a shared context -- We review our previous research about the
Relation for Reuse Ontology (R4R). In particular, we provide mechanisms for reusing article, data, and

code with some flexibility of encoding provenance and license information.

Part 2: Comparing two different data conversion approaches to providing LOD for an archive
catalogue -- We show two different scenarios: (1) The LOD catalogue is converted directly from a
relational database, and (2) the LOD catalogue is generated from a series of format conversions --- from

XML to CSV, and then to RDF.

Part 3: Data profiling, cleaning and mapping -- We demonstrate format conversion processes, and we
discuss the pros and cons of various ways in handling broken links in source datasets. In addition, we
mapped and linked catalogue records to three external knowledge bases: GeoNames, Wikidata, and

Encyclopedia of Life.

Part 4: Using CKAN (The Comprehensive Knowledge Archive Network) as a Linked Data platform --
We briefly introduce CKAN, an open source web-based data portal software package for curating and
publishing datasets. CKAN provides data preview, search, and discovery, especially with regard to

geospatial datasets. We built several extensions to CKAN in order to deposit, publish, browse, and
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search Linked Data. Various Linked Data representations of a catalogue record --- Turtle, RDF/XML,
and JSON-LD --- can all be downloaded and reused.

Part 5: Designing ontologies for data representation and reuse -- We design an ontology voc4odw

which includes the following 3 modules:

(1) The Core Model. It is comprise of a data model and a conceptual model. The data model represents
key data structure and relation. It is a framework to illustrate data source, derivation, and provenance.
The conceptual model incorporates SKOS Simple Knowledge Organization System; it also connects
to key event concepts. The conceptual model allows for data contextualization using common and

domain knowledge vocabularies.

(2) The Curation Model. It is responsible for disclosing the identification, classification, and publication
of structured records at a curation platform, such as the classification of themes, the assignment of

data identifiers, and the publication of datasets.

(3) A vocabulary voaf:Vocabulary. It is defined as "A vocabulary used in the Linked Data cloud", from
the Vocabulary of a Friend <http://purl.org/vocommons/voaf>. This module is to relate the Core
Model to external common vocabularies. Some hierarchy relations between different external

vocabularies can be traced with this vocabulary.

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