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Abstract

The development of Linked Data covers the
characteristics of semantic technologies and structured
knowledge and the purpose of Linked Data is to build
an interlinking network that data can be interpreted.
The Linked Open Data (LOD) has been used in a
variety of knowledge domains including life sciences,
geography, social networks, media, and medicine.

In addition, the applications of Web API are
growing rapidly and they can integrate a variety of
services with mash-up web design. In this study, we
design a Web API application through Google Fusion
Tables tool and embedded three different data sources:
the tourist data from Taiwan Tourism Bureau Website,
populations from World Bank, capital and other
supplements information from DBpedia dataset into
the application. The wusers can retrieve related
information by  visualized  presentation and
comprehend the information more conveniently.

Keywords: Semantic Web , Linked Open Data,
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153
P R b R fﬁlﬁ.Ei.‘rﬁ:}lé o %

s R 5P~°mﬁ¥"ﬁ%§'_f5§i = 7

S B g R /\EJWb30£H«[13]

p ’f?%ftféﬁ&??ri‘éﬂﬁ*sﬁhﬁé RRPNF O RATA i‘hl“)f@

o RMFREOFER > BETHR AR R

RIS SE PER N S U F S TR
PR RA R E T BER T o R ROF ST (4
Google ~ Yahoo ~ Bing % )82 % &4 ch kL 4 39
RRRIE e B e K R ISR R A
SR G - i R & R RS
5@ D &G AR chwto > 2T AT R
GELF IS PIATE B N R o
LS e S i R
% 7L (Open Data)[4][5]4_p # i & AL - W3C
40 2 B TR R 5 - L CSV +JSON -
RDF-OWL % %> p % @% 1 3% 5 B 3(4c @~
FRPE oY) 59 AR RTREER D
BB g AR 8 2R B X kR
%k?}f}:ii%ﬁ,uj%ﬁ—ét BiET > »"fﬁPiE’i'E-é}_f‘f 1%« .
BT 1“=l (Linked Data)® - % #-7 L4 # 4

Bk Bl oo ?LLL—?E?'F‘J’:E#F‘}';;&A w,««,«‘}‘
B~ 2 TR (Metadata) ~ 12 & $p 400 4 ik g 8
% o 4% @ %42 (Linked Open Data, LOD)™ 2.5
ﬁﬁ’é";?\ﬁig@ fP\‘f ik L o -3 B3 = oL
i * 4+ (Reuse) ~ ' i w%(Redundancy) R
EFAI B fock o BRI DI B LOD L
# 3% 3, 4 (Semantic Web) 2 #8444 o

LOD < S i 6™ &ie 5 415 ¢ & W% 4R
F\,wHir'iW];Z]gg]a’ "‘43‘1@‘]‘3’%}," ]
%}TE&KE‘%"* LOD P& 4 # Fofto gt #h >

i “i r:%if? CHIE S ARHEREL S FF
% 2 A ﬂ,\ﬂz@,ig Fm—){?‘}]mﬁfﬁ‘rg@”j
Jig

e L
fe 1w q%\%

xx@
sl

ETTIE AT

e

ZxEs ﬁ$’mfg——*7?'ﬁ‘é%
. maw FE oo gt ok e 2 35 Web API
E33E o FERE S (Mashup) e Tk
CREELE SR APRIE > ME PR g Foo
& B X[6][7]:n 5 Web APl 22 LOD m?‘;éf‘_é
ERE RN 0 R a7 L A
PR BT IS IR TR S5 Y
o ‘I:‘ﬁléiﬁ.f‘z b2 @A T TR 2
DBpedla 2R KRBT E > $ 1 Google
Fusion Tables(GFT) 3 Web APl i % 1 & > #4258
BORGRE s Sk R BE M AR E
WP E 5 IR o

»«Z\@F}_
*

(
>_;_Az

2

4 Ay
m
/

A

==

o
fﬁt\n&
i)

- ™ W I
RS
te»a -4

! http://data.gov/
2 http://data.gov.uk/
® http://data.gov.tw



TANET20130 00 000000-00000O

2.% priE s
21 grmuagi

BB R [B] T R A B
P4 ehm A o

gy B 2car@ A £ ¢ (The Open Knowledge
Foundation : OKF):H}J; Open data #riasd 3 & @ #H
mfomnmmJﬂ@mifﬁ CEPE BT hE

—}__’ #‘,}11;%[?% .%’f ’Ili ‘|)a'?'}m
Hed] 4] > T F,'E%’;,:g{;ﬁig SRy iE A ‘}grz? IV}

P dRRY S AR £ R IRS LR # g
PG e e BB B E L FRA (DI B
y;w?#ﬁ#;@?ﬂﬂ“?Wﬁﬁﬁﬂﬂ:@

Lo @)RENE (N Ee B A& BEME LY
%(&ﬁg@%“m@“ﬂ SIS (O 4

EAR (10)4’”1‘%"5 AR ETE S (L)
PEEH TR F H 8RR
4iB s Web 3 il TR ﬂaﬁfp’ﬁaéé*(eg

href) e i\séﬁ“" FT2 A1 iF 0 @ Linked
Data P33 & — B FAldr 2 ehakn] 2 @ BB H
#%[9] - Linked Data P c1832 & — i % B it i3~ &
R ey FFLE F B T o Linked
%w{r%LﬁﬁWWCﬁﬁ’ﬁﬁ?ﬁwﬁVj
Bh-Ao gHRAPRTINE L AHKE G 4B
s * o Tim Berners-Lee [10]** 2006 # 4% 1 Linked
Data ez B A A RA] > Bifdeo™ :
(1).72 URI % izie ¥ 4 cfhie L4 -
(2).#% % HTTP URIl > iz i A 87 1145 Tlie
ki
()% F Bk ™ EFH 5B URIpFo g cnif I
(RDF ~ SPARQL)# =5 * 3t o
4).Emi 75‘ TP > F T AL ARG
URI > 2 g1 ¢ # —?;? MBFERL SES o

A

@ Passant[11]:zw & Tim Berners-Lee 3% ! sz
B RR 4&%%&(Programmatnc)mi R okg 2% G
L& Fae- H&NG M LOD § f%igmm
Ak E é :

Definition: Linked Open Data (LOD)

LOD=UG;; #*¢ G=(R;L; )"
R ={ry, ry..., i} % 5= URI 7% R (Resources) & & >
L={ly, lp..., I} % 7= URI #sd sk 3 (Typed links) &

£ >

| = {il, i2,..., |n}%\ T F'x/}/%’ 4
FE o Thi=<lyryr>e

RF 4829 & (Instances) s

FoR kR ¢ [11]
Linked Data # & ¢ ¢ #7 % 3% 5 1 & chijfif

ey ® 0 # 3 HTTP~ URI ~ RDF ~ SPARQL %[12] -
BE kw Linked Datai‘—kﬁe’ * Http URI &5+ i

— AL Ig@%—*ﬁ?uﬁj{ﬁbUle\ﬁpa
T X5 RDF SPARQL % %2 & 5oL >

p@Tmpﬁﬂgezﬁﬂwumﬁ@w’@vﬂ
T s URIB L 5 Tt e

p 2007 &= A B 4.3 2011 & 9 * 51 -LOD &
1245 295 I F 4L B > 310 i i RDF = = = (Triples) »
11 % 5.04 i RDF 422 (Links) [13] - # ¢ ¢ % 1
% ¥F tehF A E > b4 DBpedia ~ DBLP
Bibliography ~ GeoNames ~ FOAF - MusicBrainz % -
PR FTHEHE LGP BT AT R A
%%\ﬂ%ﬁizkﬁﬁ

LOD w3 & & 45 T4 i (Link Types) ; %
M e * 48 5 (Application Domain) | & % & w o H ¢
T2l | G EFAFEITRIHE > b
4o @ A F= (Person-related) ~ F f¥ (Temporal-related) -
% F¥ (Spatial-related) % [14]; & T * 458 | B4 %
FAdz Fi A 8AR b4 458 (Media) ~ 5
Fr(Government) ~ 1 %<4~ (Publication) ~ i *  p &
M % (User-generated content) % [15] - 48 B 342 Z B
o] 1 #rA o

B1-LOD F#Z B (;i ik : [15])

p @ Linked Data i & %~ 5 DBpedia °
DBpedia [16] f% 4 4 g4 it 03] 3¢ FeadE A
(Wikipedia) ¥ «h& & F3 > 5 it i E AL F
p = DBpedia &£ % F & X e} Aps i A
fz2 - >» §_Linked Data - %4 od B 1+
DBpedia Fli fEp Bk Fg B > B H W L g+

PR F 4% B aug % o & DBpedia LA 5
Interlinking Hub -

p % 3 < 40 DBpedia 3.8 M&[17]505 4 & #
7 A28 377 § <% 2 (Things) > # 45 76 & 4000 + ~
57 % 3000 &4 2L ~33 & 3000 3&*8 5 ~ 7§ 2+ 3%
T# 1% 8000 f&7 *uiFst ~ 19 F 2000 B s ~
20 § 2000 fa.4~ 8 f= 5500 & A i o DBpedia % #2
# W4t BBC -~ Thomson Reuters ~ New York Times
“rg* > 4§ Google ~ Yahoo % #0F 31 & 4 % chyd
% o

oo
Esal)

22 #E BT ESM 6

R R A2 A 5 (Web API)E.i% & Web i
MR E TR \mWﬁ\%$werﬂP\
XML 2 SOAP %)4 § i* Web Service e— 4 #48



TANET20130 00 000000-00000O

pR7+[18][19] -

%8 Web APl ¥ #-7 | %R e B PR IR 40 1Y
R A A A kg R [20] o

4 Google ~ Microsoft ~ Yahoo 2 Flickr & = & P
B Bl WF 2 ATR B RRIRT R FT R
EH P NEL R KR DRERIRE 0 1A R
PR 425N & JRTE 0 4o Flickr 4 g2 4p & 4o Google
Maps 1 & g B PRA% o

Poav iRt b5 803 rnWebAPI » &4 Google ~
Yahoo ekt % 4 £ JIFT PEREERG Rk
& 54 & 4% Web APL > 1245 programmableweb e xhen
fu’\,“"(‘lﬂ"g] 2) - #3 2013 &9 " 11 p > >3k
9940 APl 2 7178 1 Mashup> 2 i fe i = £ ¥

=3 9940 7178

WewiMs  MaswpotineDsy  Newbsshups

W 2 programmableweb 3k ezt Fal

-SRI > Web APl 7 3% & LOD #4412 7
PE I ATENT ML 0 it APl A A WR
JSON v XML #&3¢ engsfd » & 2 &_RDF $25% > ¢
Web API Jis * f2.3% chft s il AL 3R 28 — o o7
7 Web APl i &% 3 % e B~ TR KR 2
TR R AE[21] 0 L B E L A B RIRTRE F
B Famd A2 £ FiET k#8420 Linked
Data i B % Hji» ié; SRARFRNRAKEL Y
TR PRAR 0T A L - B 7 ehfRi %[22] -
Ko poave 3 3F 58Ty B 4483 Linked Data
ﬁmJA\Manw%@%mﬁpﬂﬁ@wom
: "Books@HPCLab 2:’;@ Linked Data 4&.% %
H{;% JbOF R ROR 450 B AT R AR e9[23] 5
" DBpedia MoblleJ 2 & DBpedia 2 Google Maps »
I 48 GeoNames, Revyu, EuroStat and Flickr % i
FAE BB CPS T TR T AE
iFend § Fi[24] s TMORE | & e g 4 it >
DBpedia % ¥ « > 4% Internet Movie Database
(IMDB)' LinkedMDB > £ %-Bgi¢ * ﬁ Facebook i
Lk R B[25] 0 LAY S RBHEMER
1/**‘?5.;&\‘ BeRLPRIEZ_ATE o
AFTERRY F®T 16 0 % E Google
Fusion Tables API > %3 i€ * 4 E#Fpix i > @ g
5B kiRenFH 0 ¢ 502 SPARQL it A3
DBpedia F#l & “rEB-cnfdl > TR 5 ~aip b

?%ﬂ"f’léﬁAPIﬁ?F&“ﬁ?ﬂ 4ot { i
#F Linked Open Data » #% i+ £ ¥ F chF 3 o
BHE WL F i
31 ML FHE
A RS A L AR T
ﬁ# ﬁﬁ¢ﬁﬂ<mﬁwﬁM)P*?ﬁ%%Q
PA) SRR R (2 R

(3)W|k|ped|a, 4 DBpedla ey ;’\1‘"' HR SR
*» MySQL FHE - £ p#®d CSV ﬁ,ﬁi@?} a3
Google Fusion Tables - £ 8 i * ﬁ fim o> Epd R
BEGEEEANEERBRIFEE L REIRIE
i 3% B~ Google Fusion Tables F 4L » B {53t 7 + 3§
Wg s BlITARE BRI SR iRAR M TR o

¥R WG k2R
(Linked Open Data) (Store & Transformation) (Visualization)
WIKIPEDIA e } &
*3 ' | User .
LESEEUAS | ,| Interface E;:-‘
i
SPARQL guery | Google |
results : #4664 b Fusion | |
s *’ﬁ A automanc | Tables k
W M¥SQLY | "y ~'~
SR | AR ) o
1 \ Files :
T e — 1
CREMAS | mARHER Lo
W3 M

3.2 Google Fusion Tables

2R ETE Lty IE]’K* £ i &
HGISHA 4 FAFES LY 1 GIS A
e ix b =Rl i A K ’-QE*XF’B"IE'?%]”‘TJ’ it E A
» B - B FEE e

Wi Google 4 ) ATPRAR4E 5 Fusion
Tables[26] - 7% — & i¢ * & ¥ r2 % ff 8 3 #qirh & ¥
PSR R S TR A St b ] KRR
4 v eh % 3 - Google 1 Fusion Tables &> - 9 2%
Mg * 2/ o EFTHFUET S 2F AH T
v AR LIR Fusion Tables# & REST API
13@;1'& CEMART HEEfES P BE R
HEE ’?H*im T ehgE N [ AT ze:ﬁv
£ 4 712 fi«ﬁéﬁ;ﬁé‘j e ?F;f“‘"rﬁéﬁ?i%’ ' B3
% ¥ 22 CSV & JSON ﬁ;;“@?]:': kR
% Google Maps API or Google Chart Tools i * -

SRR R AT RN MR E RS
SRk A Boo 3900 CSV £ £ 5 o — 4R RaEg
B OEPFTA o A R R BORRRT F
IFRE IR F A E AT EFORTE R
AL s BB F T AN a gt TR e R
IGIS e g * AP G - TP AT A
FErEY W fi%vi 72 %P~ @ 5 Google Fusion
Tables» 14 if 3+ 5% & Google Maps API #-F 42 4R

LRI

Bl



TANET20130 00 000000-00000O

3.3 SPARQL
SPARQLI[27]/§ ¥ + = & ¥ /hss 122 A Fe“i F%
= (Simple Protocol and RDF Query Language) -
A% kA3 RDF ehiF 5 0 %289 SQL 4p "JY ’
SPARQL i & 3 w f87 s Al cnha:E 2.
1.SELECT &% #% 35 - r/4& 2% SPARQL XML
BERNMEIRA[ES -

2ASK A% A yesino» kp L8P 7 -
3.DESCRIBE # 33 % % = =l ki it 35 2

Fm o
4.CONSTRUCT 124§ 49 %% 4 & RDF -

ARy B SPARQL %2 5P DBpedia
YOS TR M A R
4.7 % %

VSRRSO < SN ;ﬁ‘z’mj LR Rk
(L) LK B 20082012 E £ &R k-
PR A st L QR A 4T £ 1 2012 B R E
R EATA ¢ Bzt 74 5 (3)DBpedia @ & % & W
% URI @ % (4)Wikipedia @ & R & BIR 7f 4
ROER G PRI A T AN R R P
5 % JRi+% 1 URI 2 # > :J%'tli-é'._, P [ iﬁ.‘lé
ijﬂﬁ )’:mP AL o LR B Gorienig r X T
BpEIE % AL A o e e R
(1). 42 FAL R o B B enF AL B T MySQL F ot

B8 > & d JavaScript T B RN pod e )
CSV #4rEl 4 £ %%é Josel B~ Google ¢h
Fusion Tables(4- ] 5) -

(2).# 4 Google Fusion Tables API #7# &2 % &t >
% & Google MAPs % 1753+ 3 Bl4c Bl 6 > #-3F
A RARLSE T B e

(3).7¢ * JavaScript#£ 8 @ * A5 > 3% 4 % #& S #A
BRIEEHR T F A R AT BHF AR
T HWIED > LMK ELER KL A SN
PERETESATRAGCRT) -

(4).7% * ¥ % &P+ Rz > #> Google Fusion
Tables 1 AR ¥ (Infowindow) ¥ #% i i&Ff ch
MAcB 8 ¢ ZHREAF ~ AT pd'lg\ k5%
3h#cdp & T2 DBpedia ~ Wikipedia % > i 5
) gl&@gg?\#imp o

A G EASE R TR ET R
KBl ERL EHPE ERY R LR
oA B R B8 L T R
‘&%(F s E s g s A EM R 2R 2R (

R R e L

A~ 45 B 0 = il e0 Google Maps 1245332 78 & (7 B F {

Ao TV BRE R Bl R RIRE BT AART 0 4

Bl 8 ¢ B > RIRG M m;&h&mg

M0 @ 452k p Wikipedia snBD#EER 2 B 7S 5

£} 44 o iR~ DBpedia o —‘];'rsi URI ~

JRHEIMP A B E ER KRS A B E 2 AL

R — — g - e v

el .
B4 MySQL ;zg? HE
5 ==
m -]
= I
=
Y
(e
W5 %> GFT ®3+FH
[
m -]
..."‘ an
%%
= %q
(s X et *
e » % Iggl._
.. %.
G
%
‘ -
B 6 o GFT ®lizsiit B
L. "
= :
0%
o
£
-
7 sxnrr —‘F,h’ R



TANET20130 00 000000-00000O

S4BT EW G AR
Google Fusion r&lll t Linked Data
am (an e amnl mRAE

JL.'H ¥ New Zealand “ :’w

LS NN USTE YL R

e e
: (el v e
[:" = = o

@_
& s ' nm—w“ B 5
M8 GFT Faik7
b >
S. B

Linked data 82257 128 B & TR B> e & 439
*“ip A2 & 7 f2 SPARQL thih A3 2 & * =
» Web APl &+ 3% & %Fﬁi%fr?}a&—ﬂﬁi}’ e §_4r
%’fb”PM%lM - :T?t)’-]‘ﬁﬁ‘ﬁ’#F'“%’z?ff:is

™ 22 = E W R
W

‘%’K El'/ﬂ /J\ }\mﬂ?-kr.ﬁ’zzf)? ﬁl/z' ’gﬁﬂl g < B
LB L R A ChE g ERBE

LT IR L L Ay BT EREE F
%fr;}_%i , .‘ iV 3;]_"%3‘ I ) —\ ;E * IR o

A2 G EAS R T2 Google Fusion
Tables # 2z {2 APl > 4&% DBpedia ~ £ 7 42i7 2
pE RN B B E TR TR R
MER LR ﬁ;gk(l)éi@ Linked Data 4 ks %
Pﬁm?ﬁ—'i&l » %k Web APl ¥ - F4L %R e

#1 3 (2) SPARQL #A 33 DBpedia F#! > 2
MySQL#%I ' 3 Google Fusion Tables » fiz4- & *
¥ &% SPARQL #39:F % nFliE 2 439 U5 (3)
* Ik h A ERY R ERK S A AT
o BEARE TR R T4 AT EET
(3 fRAG ek 4 /J\ kB PfET R o
(4)>* Google Maps }+ & F 3 chif A 1 B I > 3 i@
FEAE RS R A JE ST A A 2
AR RS A eped Lo AR @R ¥
W eharieh > f & Linked Data ¥ Web APl % & &7
-

EN
NS

R B MR E RS
5 NSC 102-2410-H-606 -007) =

Freis

53 ¥ R

[1] Berners-Lee T, "The World Wide Web: A very short personal
history," World Wide Web Consortium[Online] Available:
http://www.w3.org/People/Berners-Lee/ShortHistory.html .19

98.
[2] Hassanzadeh H, Keyvanpour M, "A Machine Learning Based
Analytical Framework  for ~ Semantic ~ Annotation

Requirements," arXiv preprint arXiv:11044950. 2011.

[3] Aghaei S, Nematbakhsh MA, Farsani HK, "Evolution of the
world wide web: From WEB 1.0 TO WEB 4.0," International

[4]
[5]
[6]
[71

(8]
[9]

[10]
[11]
[12]

[13]

[14]
[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Journal Web & Semantic Technology, V. 3, No. 1. 2012, pp.
1-10.

Open Definition Version 1.1, URL
http://opendefinition.org/okd/

The Open Knowledge Foundation, URL
http://okfn.org/opendata/

Héder M, Solt I, "DBpedia Mashups,” Semantic Mashups,

Springer, 2013, pp. 119-43.
Taheriyan M, Knoblock CA, Szekely P, Ambite JL, "Rapidly

integrating services into the Linked Data cloud,"” The
Semantic Web-ISWC 2012, Springer, 2012, pp. 559-74.

Yu L, "A Developer’s Guide to the Semantic Web." Springer;
2011, pp 409-466

Fionda V, Gutierrez C, Pirré G, "Semantic navigation on the
web of data: specification of routes, web fragments and
actions," Book Semantic navigation on the web of data:
specification of routes, web fragments and actions, Editor,
ed.”eds., ACM, City, 2012, pp. 281-90.

Berners-Lee T, "Linked data-design issues (2006)," URL
http://lwww.w3.org/Designlssues/LinkedData.html. 2011.
Passant A, "Dbrec—music recommendations using DBpedia,"
The Semantic Web-ISWC 2010, Springer, 2010, pp. 209-24.
Hausenblas M., “Linked Data Specifications, Linked Data
Research Centre”, URL http://linkeddata-specs.info/. 2010.
w3cC SweolG TaskForces CommunityProjects
LinkingOpenData, URL
http://www.w3.org/wiki/Sweol G/TaskForces/CommunityProj
ects/LinkingOpenData.

Hausenblas M, "Linked data applications,"”
Draft, DERI. 2009.

Cyganiak R, Jentzsch A, "Linking open data cloud diagram,"
LOD Community (http://lod-cloud.net/). 2011.

Auer S, Bizer C, Kobilarov G, Lehmann J, Cyganiak R, Ives Z,
"Dbpedia: A nucleus for a web of open data,” The semantic
web, Springer, 2007, pp. 722-35.
DBpedia,http://wiki.dbpedia.org/About

Alonso G, Casati F, Kuno H, Machiraju V, "Web Services:

First Community

Concepts, Architectures and  Applications."  Springer
Publishing Company, Incorporated; 2010.
w3cC Web Services Activity, URL

http://www.w3.0rg/2002/ws/Activity

Benslimane D, Dustdar S, Sheth A, "Services mashups: The
new generation of web applications," Internet Computing,
IEEE, V. 12, No. 5. 2008, pp. 13-5.

Bizer C, "The emerging web of linked data,"
Systems, IEEE, V. 24, No. 5. 2009, pp. 87-92.

Bianchini D, "A classification of web API selection solutions
over the linked web," Book A classification of web API
selection solutions over the linked web, Editor, ed.”eds., ACM,
City, 2012, pp. 4.

Solomou GD, Kalou AK, Koutsomitropoulos DA,
Papatheodorou TS, "A Mashup Personalization Service based
on Semantic Web Rules and Linked Data," Book A Mashup
Personalization Service based on Semantic Web Rules and
Linked Data, Editor, ed."eds., IEEE, City, 2011, pp. 89-96.

Becker C, Bizer C, "DBpedia Mobile: A Location-Enabled
Linked Data Browser," LDOW, V. 369. 2008.

Mirizzi R, Di Noia T, Ragone A, Ostuni VC, Di Sciascio E,
"Movie Recommendation with DBpedia,” Book Movie
Recommendation with DBpedia, Editor, ed."eds., Citeseer,
City, 2012, pp. 101-12.

Gonzalez H, Halevy AY, Jensen CS, Langen A, Madhavan J,
Shapley R, et al., "Google fusion tables: web-centered data
management and collaboration," Book Google fusion tables:
web-centered data management and collaboration, Editor,
ed.”eds., ACM, City, 2010, pp. 1061-6.

Prud’hommeaux E, Seaborne A, "SPARQL query language
for RDF. W3C Recommendation (2008)," URL
http://www.w3.0rg/TR/rdf-spargl-query/. 2008.

Intelligent





