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1231 RDF = Je41 ", 1o 0 4 e K F 50 e U, 7
FEUR, 33K ol il A 200 5 JCRSCH R i A TR 7 () B, B 7
1% 25 0 (ERE A B AR R K 2 2 A A T R

R, [ P30 SCIBCRE (9 72 3405 E N EE IF 5
Bl 1o IS FHBIT S, AR SCHRAT T A 26 1) 25 T SR Rl P
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$li 45 (RDF) FISZ 4t s (N3 | Turtle 45 ) , A LASKHL
B BRI B R 5 AT, RS — B R T ARG
A FTE ST WA, LB R — AT E A &
TEANRZ b, Ak R R IR & S & Z 1A 56
o WA, AT UK T R BEEE R 5 — R 1
i, SIS REMHE S R . AR B W RDF %4
PEAS R AT (B i TA AR —FoT R , IR bR
G LB R e T g AL 7 A SR
Bl i T AL BT A o

ARSCH FER A0 T e RRAR R
R — A B A i, B A LA™ b T A 230
YU 51, BLAR B SR AT A A B AE 433 1R
PE LA RA AR B S B 5 T o RMACR L, 7 S IR
38 O AU, A SR S AT AL 1 5 5 H 4l , 3C
TR B G R B Y T AL L BT ik R A B —
RE 38 I, W] D A B ISR 5%

2 KEHBEHNFESES

BB Y R AR LIMLER AT X, SE Bt
A T B4 8 22 (R0 B8040 114 T ik 5 R 2, X R B sROR TRl i
BRI 22 18] LA R b o 0 B s X AT A7 i 5 28 HL
RDF( Resource Description Framework , % I i iR #E 42 )
EL R 1 SR 5 SR R o e v i I Am e . P
b, R R A7 56 B B0 10 T A 22 R T B B8 i AT
RDF 25444k (454640 J5 i 8B 7R RDF 84 ) 617
TPt 5 K A o BUR BEAR G A5 S QIR B4 , RDF 4544 4k,
EEEN, R RIS, A EIE LA A
[flf RDF %44 {k J7 1, 401 Excel2RDF , XML2RDF
Marcmods2RDF . Bibtex2RDF , Any23 %,
2.1 XBEEFEEAR

4 T RDF B4 5 , 75 2% 3 L4 o i 47 £ A AL AF
fits , AESLPR R G, A AT LR A6 X
2.1.1 (FRAXAZABREEHATHFHE Wil JenaSDB
B # Sesame ] LLSCE RDF 75 ¢ 2 BRI 728 Hh A A7
41 MySQL , Oracle , PostgreSQL 2, iX 77 3 = KM T
TG AR A 7 =, PR ZE G o, B AP o
2.1.2 £ f NoSQL # & E# 4T # 1 NoSQL,iZ#gE
KR T BE PR , £ 2 S E X SR SR AL BE
(Graph ) 25 JLAR'* i FH] NoSQL %541 J2 T L4 928 RDF
AR R A, (B )& — B 1 NoSQL % 4f8 4 A S ¢
SPARQL i 1985 1 , 41 HBase , MongoDB , Neodj %5,
WHTESEFR R G g, IR D
2.1.3 {# Jf| TripleStore #i 4% JE # 1T & ¢  TripleStore
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R B R RS L T T At =X, T LUK LR B2
PR B P (g — FP 26 AL . A EE NoSQL i4fg /27 , TripeStore
B S ks SPARQL 1 1L A i), AN [R) 504 R = (0] B A
G5 — AR =X, AT A (5 SE BRI 3E B

X F TripleStore %5 2 f) 2 85 , AT LA TR B4R 4 4
TEN MRS TR A TR, T A DG
B¥E PE 3 B A AllegroGraph . OpenLinkVirutoso, Ora-
cleNoSQL %5 ; J 5 %) ] 7] L) 3% ] Jena TDB, Sesame
BigData 4Store 45 ., (2 M B4 & (1 R /N REAT EHE. X
F =B A ST T & LA L () RDF 54 , A vl fig
455 1L T S TSUASEE PR A PR SR s % T B RN R
FAZRGE, w] LA R 6 00 T R A B 2
2.2 XBHEEHRARX

TE IR KR & A7 Z A1, 18 7] LAt RDF St 47—
SE I IR B 40 AT AR R T AR A G Bk (B TR Y
KB TR CE A Sk . KB
() RDF ¥ Bk AT &k fi ) , A e L BRI L=
T, A B AT LR A S B i ey U AT
FH A R MR B A7 XA AR LA
2.2.1 £ SPARQL Endpoint (3% &) #47 X % fii
1 SPARQL Endpoint J& JHRECHE I F Ao 5 L i — Fif
KA Ko X T 56 R BB PR b i B, T LR
D2R 54 Virtuoso K4 FE #EAT K A7, 3X B Fp 5 AR P
£ SPARQL i £ s X T8 SPARQL 3 s B 1L, 7T LA
5% Ffl Pubby a3 SPARQLEditor #J SPARQL 3 i .
2.2.2 £/ RDFa 5 R# 47K H RDFa fyJ7zUAT LA
A U LE R G o #E AT QR B ¥ 19 & A . RDFa 2
W3C RYMERE bR e, B4 38 T XHTML (5 LA & 1, %
RDF (] = 04 fix A4E XHTML SCARY e, M A] DA 45
A hnfE 1 F i AN RDFa SCHF 2 B RDF =J04l,
%0 Apache Any23
2.2.3 ME#HAXHHTKA HEHHEM A RDF 3L
AT R 2R 7 Sk m] DA B B & AR I —F L, T
/N RDF $di £ 5 € 2 984 19 RDF = Jo4L Al AR
FH 33 A7 21 =X

3 REREURELGIRI AT

IR 22 1 A7 Rl AN KA I, AT AR AS 7] 4 B
F15 52t A5 e n nT AL, 3 HLLL b T I 5 0 2
WERG R, N 8 RREAR TR LB T K. b
vl P 5 0 P SRR P T A (L) B e 2 1Y
BT, XS AR SO B AR, P TS A SO
SRS B X A AT
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FIE AR b i S B R R
3.1 LGB AT KIAESR

FEAE TR 3 48 % S B4 JT YR HE 28 ( Apache
Jena) M , 2507 A= 1 S B0 (9 rT AR AL HEZR LI 1,
FIEAE SR BARAT T CSV w8 4o B0 IR 4R 4
a4 RDF 454494k, ¥ 3mt, ] LLSE [ OpenRefine T
H iz T HFERRAE A AALEE , 8 e g s
PR i AZ T HE AT LK CSV 304 i RDF 4% 201
T SCEAE . A5 19 RDF 250408 7T DL 3% A %] Open-
link Virtuoso 4 2 7, 1Z 504 )& B 47 T SPARQL ¥ i,
PR T AR 25 3 R A7 S R B 1) R A, AN o R
SPARQL i 5[] J5 =X b 8% M, % 28 38 Hh ) A v 4 3
(N% #4255 ) , W] LUK FIOCHREE S5 FIHESE (Jena)
FTER R A X AR

A ik
i $
9 o
JSON i :
N | R
sy ot FlEIE|#E|
B ' IE | X
OPéW«Beﬁne = | E = 2 | QPA‘RQL
RDF Jena ‘% A
Virtuwoso |

1 SEfIEHRAY AT A4 S BUAE SR

MEIEHRE R GHEL Th A LI ), % T RDF ¢
PEA TR AR, A Ry 20Ok S O E Hal
1 SPARQL 3 s HEAT R M BRI AT AL (455 R 48
HTHE) ;@i st JISON $iks 247 Ak .

3.2 i@ SPARQL if & {TEIEAI RTAL4L

AR Z ] 4k T B 7T LhjE i SPARQL J5 i 47
RDF % 4% 49 7] #4 4k, &1 RDF -spark , Sgvizler, Visual-
Browser %, i XKL TH , ATEBRRE G
AR, R AR v 0L i HTML 5] AR
REf JS 4, FF 4 HTML wffin AR SCAHS BIWT, AN w]
MALBCRA R, 1 HAR 2 5 ZAHKHLT GoogleAPI,

TEGETHAE T L, FIRGE 3 PFA SPSS (SAS |
STAT.R.S-PLUS %, R 2—[JHT&IHTREMERK
W, EARE—TIES BRI R T
WBE, LE BN E N IMR Z BTSN IG5 5 5 %
HBCR AT T AT . R AT LAAE T 2 U AT A, b
WEARAZ IR HLARF 2] A& A W15 R B Rl AR
GIPTEE . RICECHE B A B 1 T ot SO, R U

BA SRR MBR 73 AT RE I, QR G B S A0 R S8t
ey b RSN QS € W I DN 1
Gt arprRE S T o FEZGE R R TR R £
giit LA R #47 RDF BdRAIGETTH 0, X ARGt oA
AT LASE RS, T R G MABELT , AT DI R T HARA
SN ARG o B 2 AREAE X LR
TR Hh A4 T G AR il B 2 A B D0, I A i A
TR M1 = T4 d JE M bE: place 3L EEE R S A
BTG XBLEY R A -
endpoint < — 'http://localhost:8890/sparql’
options < — NULL
sparql_prefix < — "PREFIX rdf; < http://www. w3. org/1999/
02/22 - rdf - syntax - ns# >
PREFIX bf; < http://bibframe. org/vocab/ >
PREFIX shl: < http://gen. library. sh. en/vocab/ > "
q < — paste( spargl_prefix,
"select 7prov (count(distinct ?s) as ?count)
where | graph <http://gen. library. sh. en/graph/work > |
7s a bf: Work ; bf:place ?place.
{ select ?place ?prov where {graph < hittp://gen. library.
sh. en/graph/place > |
?place shl:province 7prov. | | |
| forder by desc( ?count) limit 10
")
res < — SPARQL(url = endpoint, query = q) $ results

H A endpoint J& Virtuoso & 4fi i) SPARQL ¥ x5, b
Hik 5 sparql _prefix Hfg SCT ) o0l 30 ) i 44 25 6 5 q
T4 R HLAR R SPARQL # i 41, i i ) DR A& i %K
TEAE A 0 1 A3 A 0, I s TR e e 22 B HIG 10 4
i B HAR i . AT, S T S5 AR b (hip://
gen. library. sh. en/graph/work ) F1 3% £& H 4> 75 % ( ht-
tp://gen. library. sh. cn/graph/place ) ¥ 4~ [&] ( Graph ) &
[l i), SPARQL #1545 SR mT LI 5 I8 DRI 3
L SRR, B3 G EROR . FFER
A DS B TR 2 R 43, Bl a] LIRS 2% 48 13 2EA T
TG, AT R TR IR 2 A I DL

454 R Geit TH A4k Jy =X, 8 T % Eodfe it
G2, ne] F X ALA s B 5 2 R SR R 4E
o 5341, SPARQL W] 52 S ) K41 8 1 16 S A 34,
PR sk oy = T AR 3 T AR I 78 ) S Bk
WHITRE .
3.3 @it JSON HiEg Xt 1T IR 4L

JSON f g — i i 2R i R4 sc e =X, AR s 5
F iS5 #% 5 JavaScript (38 H., [k, R4 RDF %
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F9LEFITH 201559 A

2 FiEAE

\g‘il 4 6059

WiEE 5522

BES 201

L 1123

TTHA 2136 TLFIA :1 366

3 RiEHEMAH

P 3E4T ISON Fe 84k 5 , )t n] LASR I T JavaScript fY
AL TR TR T AL . HATA R Z X ey n]
AL T E., 41 D3 D3 Plus  Highcharts . ECharts Z5#8a] LA
AT EE AT AR

RDF £ 4l T LAR A 18002 — Pl RR ok 1 B3t , UL =
TCA TR A TR AL 2L, K56 RDF %088 % 46 g
PRAfERY JSON Hietag =X, Bt nT A P K = ity vl Ak T 5.
HATIIR o FKIEFIRESRE T ApacheJena REZLHE &, Je-
na BRI P SCREXT RDF 4040 19 JSON A% 20 i, iX 45
Blm T IR T 2R RE . X HLRAGE i
5 b B840 O 191 ) 3R RDF %4k 11 72 (8] 437 8 w40 4 1)
W

OpenLink Virtuoso $4 4 & 3245 21> % (1] 3 21 4L
PRI, N R 2B DL AT Z M A 1 B
X B Z I g 350 B Map 0] WAL 7E 5 8% IR
MR S 651, 3238 I3 22 5 (multipoint ) F1 22 17 ( pol-
ygon) X B S A AR (LI 4) |, 22 s LR T
A b 1 A ) 1 G A il 10 S () st LA B 5 A
(N /N ) AT PRI 23008 W] DL R A 1 18] 1 gk
Frac HAHRAE. Bl it PR — i i X S ( LAYV
INE ) R AR XN Y ZE 0 R 43 A A O, %o
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I () SPARQL #8/8] -
SELECT DISTINCT ?place ?label ?long ?lat FROM < http://gen.
library. sh. en/graph/place > WHERE {
7place owl;sameAs ?as ; bf:label ?label.
{ SELECT ?as ?long ?lat FROM < http://www. cba. ac. en/
graph/geography > WHERE |
7as geo:geomelry 7geo ; geo:long ?long ; geo:lat ?lat.
FILTER ( bif; st_within ( bif: st_point ( ?long, ?lat), bif;st_
POLYGON  (( 121. 87759232213814  3I.
824315567090196 , 120. 47134232213816 30. 999221249295417, 119.
15298294713816 31. 300094548720026, 118. 18618607213816 32.
04807720251023, 119. 06509232213816 33. 01137858723608, 117.
04360794713816 34. 327965771467674, 118. 80142044713814 34.
90660823717434 , 120. 64712357213814 33. 81835628931579, 121.
87759232213814 31.824315567090196))") ) ) | |
{ SELECT ?place FROM < http://gen. library. sh. en/graph/
work > WHERE |

geomfromtext ('

7work bf:place ?place ; de:title ?title.

FILTER CONTAINS( 7title, 'BR’) |11

Multipoint
L]

MULTIPOINT(3 7,4 2,8 6)

L]
Palygon POLYGON((12.61,93,85,36,12))

&P

4 FIEFIRERH T EH IR R KA

X ELW R 3 3 AL (Graph) B SAE i) :

(1) JE4EH < http://gen. library. sh. cn/graph/
place >

(2) Hb B £ < http://www. cba. ac. cn/graph/ geog-
raphy >

(3) FiEAE fh < hitp://gen. library. sh. cn/graph/
work >

A, B S MK AE R R A AR A
“BRT U B TS AR S RO TS S5 H ( 2work bf: place?place ) ;
LR M P 7 v 2 6 3 1] o i 91 L A ) e A 0 0 2
as geo:geometry 7geo) , X H FF| T Virtuoso £ A 1)
PN 45 [A] PR &R bif : st_within (in gl any, in g2 any, in
prec double precision) , 7% bR 503 75 £ ) 1) T A 25 (1] 54
gl #PTE g2 JEFEIN ; Horp POLYGON g BT b i 2 4% 114
ZINFE IR, WAt st_within BRECP R 2,107 gl Sl
B PE b A 3 s R o IS TR RS P Th e SR T e 2
T X IR 5 A AR A3 T, 31X B b
VL 2 v £ 3t R T AT X8 7 ( 7place owl:sameAs 7as) .
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AR R I E (X BN ERS Zidx%) , &l
25 R Z¥s L) JSON 4% 3R [8 21| fif v Web T2 [, JSON

Bode BN -
[
"label" ;" EN4"
"long" :"102.02" ,
"l .15,

"place" ;" http://gen. library. sh. cn/Place/1021"
41

"label" M r:%vJ.I‘I " :
" Iong" 119, 95" :
"at" :”31.78" :

"place" ;" http://gen. library. sh. cn/Place/244"

} s ooy,
s L

label " HH
"long" :"120.75
lat" :"31.65
"place" ;" http://gen. library. sh. cn/Place/183"
]
#1 SPARQLIEREWHER

place (i) label (#345) long(£2/%)  lat(4EHE)
hittp://gen. library. sh. cn/Place/1021 3% 102.02 32.17
http://gen. library. sh. cn/Place/244 ¥ 119.95 31.78
http://gen. library. sh. cn/Place/157 T4 120.3 31.57
http://gen. library. sh. cn/Place/182  {LI 120.27 31.9
http://gen. library. sh. en/Place/183 R 120.75 31.65

A T JSON u#, st el L FH £ Fe] #lfk T A
(JavaScript & JE41) AT HAE R AT Ak . BB B A
45 A o ] R AR B ) 3t s AR BT (L S ) L X
FEL b AT Ak R Y OpenlLayers, OpenLayers & — ™
%k WebGIS & 7 viig ¥ & 42 (1Y JavaScript 28 FE4L, F
T IR RS A 1 b P B Vi ]

BT
P ..
® i
SR ] \ i
A
il
BERD -
e er iy 4
Yo
£ ;
PEE [ B
WD g Eaw
HEH

5 IIHEMRRRIEMRESHE
AR T MR 245 BE IS , WY LAGS B I IR £, B3

SN A S A, A 6 Oy 1870 — 1880 4 Ji] 53K A
oot 14 2 ) A L, 3 3l et 3 ] 2 8l 785 I 7R 2K 3
A it B 72 A 18 23 A 155 20, 36 LA 19 J2: timemap.
js KER,

B 6 1870 — 1880 £ 8| KL 1E RS

4 AEFRGHEARL

A 32 B TR A IR S B ) AR R 454, B —
FICHEE , LA I 20 SCRIR I 4R E54 , AR
7 RDF $dfi , E2 AN b ol s2 6 8ol i ml # A
XA A B At [ A T LA ST 40 B0l e, A 1
F) 2 o, — AR SR A 5 = 7 A AR T R AT
ARBBE T, BT 4F B9 SR AT LR 7 9 OWL RDF/
XML g HAbE S, 5 BLAR AR RSO X AR 77
il S ] SALHE B A 7 B

‘ Model I | Class l [ List I Ak ik
SPARQL/ASPARUL OntModel | i
Openlink Virtuoso FARTFE
Validation | #irn
‘ OWL File(s) Bt

B7 AR

FIRB AT AR «

(1) AEKE: . 454 W3C (1 Validation T H %4«
RS T TR A

(2) AAEAFfH . BB AR ST, 24T 5 A7
%3 Virtuoso %4 %

(3) AR, T HEA RO IEAT AR A AL
b, 5 FARS K@ A i) A iR R ] T SPARQL £ ) Al
Jena A (A #EH ( OntModel ) #AE AR 4S5 G 10 J7 30 BR 1A
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F59&FITH 201559 H

oh, X HLIE 32 #F SPARUL X A< {4 1 i) RDF #1718
%o

(4) AAEATIAL . X T AR AT AL, 24 List
| ZR &R (Class M T JE 7 Fll Model #5176 J2 /R 3 Fir=X .

List 51| &I =Xt ) 84, 7] LA B T SPARQL X
OWLGraph FEA74E 1, 73 B T 1926 K@ 1, se-
lect 7s where {?s a rdfs . Class | B85 16 T A 1928, 25 1)
HYEE R 2 L s BT

Class JE 514 e 7 WAHAXS 25 5 , 7] LAR T Jena
AP AR AL ( OntModel ) X 28 N HOJR 1P #F 17 44 , 7T A
fii ) SPARQL #rify5e i, &l 8 v, ZE Mk Kl A ik v
A 928 BOH28 , A o BAR 26 B 6 & i s 4, 2
shl: Person 28 F KR 2008 H 19 Se il N, &5 1Y g 1k
FEA rel:childOf( 42) .shl:birthday (4 F) %%,

-
+ edamPhysicaiThing i
Property + Subpropertyot ¢ Label ¢ UsedWith o Expected Value ¢
= foafAgent
2
= foatPerson y &5
a5
+ orgOrganization
i ¥
+ geoSpatiaiThing N #s
+ rdtsResource =
+ schema: Thing
as
+ time:TemporalEntity =

B8 ZKiEA{E Class 3

LA b B 7 2 B RUOR FUBCR B, X T A A ]
AL, [R)RE AT LA Bh &% = T 247, W RDF Gravity ,
Welkin; SR IR EMSE = I TR AR R4t %
SR RS B A BEAER) 2 G My @4, HP RDF
YL AT 4L ( HP RDF Graph Visualization ) 5 & X Ff —
MR B TR, AT LAAR 75 (0 3t 4R 1 2 i S IR B8040 1
MAGE . FIERE R G X T (Model ) 1 R] #E
P B R T k& HP RDF Al AL T A

b:place @ rdfs:comment GREEGERE
\ rdfs:label i
bf:Place
rdfs:range P rdfs:comment RS A
rdfs:label g
S rdfs:subClassof W bf:Authority
rdf:type & rdfs:Class
\ bf:Work
. rdfs:domain_ i rdfs:comment F
rdfs:label i3
__rdfs;subClassOf bf:Resource
rdf:type @ rdfs:Class
__rdfitype

W rdf:Property

9 B M bf:place ) Model Z5#J 7] 4L

P9 JoJ ¥ bf: place 97 PLALLE R, 300 47 R
P ( Attribute ) , [] % 7% ¥ I ( Resource ) ; A] L& H, bf .
place 27~ ¥ IR 1 b /5 15 B, B 2L & M (odf:
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Property ) , i FH 4538 ( rdfs : domain ) J& K 3% 4 & 28 bf .
Work , BUE 715 Bl ( rdfs ; range ) 2 Hii 2528 bf; Place, %
R AT R 5 2R B B R A A R A 2 [T
BRKF, TAALROR S, il a0, N 9 sl LIE
bf ; Place 5 bf: Work L }¢ bf: Authority 2Z 6] it 3¢ & , E])
bf: Place & bf: place [/ BU{H 5 [l , bf: Work J2& bf: place
14 107 4013k, bf ; Authority 2 bf; Place B4,

s gE
Bl T AL AR E A T IL R R O B
FLPAT LA (4 D S B i Oy A BT R s . @%
Y P AT DRI AL 0 Rl 4 R Y 21
JRYERAE T QR F5E B ) A | 2 6] 3 B
SFLAIE B N TERE R o B SR B AR R AT
AL, A SCINIZ PR Rt 2, A48 1 0 S B 548 A A
PREE 13X Wi ZE RDF 40 i 7] 0 A6 BOAR FLEAR S 3
Jriki R SPARQL 3y 53 i i dle nl AL J7 i, 5853 F1
FHSRERBHETT IO FIR R 45, 58 40K RDF "] $4L 5
IO JH AR 53 85 ALK SPARQL £ if), iX 8L 75 2 Xf SPAR-
QL BB AN T . JSON Fdf 4% =X 19 v 04k 7 i
W74 i8S SPARQL 5 ¥ , B F BUAT 4 4 A2 B R m]
S RDF Eds iy nl LAk, JF HLAT AL TR A2k 2,
AAALROCR F 6, B SR AN REFEAT B OB K 7
o T A PARZE ) F) T 400 A0 T AR 0 BT B, AT 40 A A RICR
WA LB T B FZ R .
LR, BR T30 R B —Leal AL T RS iR
RZ AR PETS 0 T AL TR AT 68, 4 Simile Exhib-
it , Gephi , Cytoscape , Map4rdf 5%, 7£SZBRr I, AT 4K
P TR AT ACFERE 5 R (AT R L B B dfs 1)
BORSEZ AT RS A AR B 2 AT
T HAE G SR AT B i T AL o
SE Tk
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Research and Implementation of Visualization Technology for Linked Data
Chen Tao' Liu Wei’ Zhang Lei’
' Shanghai Information Center for Life Sciences, Chinese Academy of Sciences, Shanghai 200031
? Shanghai Library, Shanghai 200031
Abstract; [ Purpose/significance] At present, the research direction has changed from “how to produce it” to

Xia Cuijuan’

“how to consume it” in linked data field. And the data visualization has become a hot topic in this area, through which,
people not only can gain infinite information in a limited space, such as using a simple picture, but also understand the
inner relationships among different data more intuitively and discover others. [ Method/process] In this article, some vi-
sualization technologies and tools are introduced which can be utilized in instance data generated in daily useand ontology
structure. Thepaper also shows some cases of work done in application development and research process. | Result/con-
clusion ] In conclusion, the method and process of visualization mentioned in this article is a good guidance and reference
in linked data visualization, which can be applied to other linked data application systems.
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