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Since if’ s inception in the late ’90s, the Semantic Web programme has been an example of a
truly global enterprise. Almost simultaneously, research programs arose in Europe and the US,
and there was significant interest from researchers in Asia.

Since those early years, Chinese researchers have built a very active research community,
with activities in many different research areas, such as ontology mapping, inference techniques,

ontology-based browsing and searching, and many others.
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Through these activities, China has become a significant player in Semantic Web research.
China was hosting the first Asian Semantic Web Conference in Beijing in 2006, Chinese research
groups have a significant presence at international Semantic Web conferences, there is a very ac-
tive web-site and bulletin board on Semantic Web topics (http; //bbs. w3china. org/), and a
Chinese entry gained a leading position in recent Ontology Alignment Challenges.

A major goal of Semantic Web research and development is to enable semantic interoperabili-
ty. Semantic interoperability is required when simple syntactic interoperability is not achievable,
or not sufficient for a particular task. In lectures, we often use the large syntactic differences be-
tween European languages and the Chinese language to illustrate how hard is to achieve interopera-
bility using only syntactic means. It is therefore fitting that this Chinese translation of our Semantic
Web Primer has now become available. This very fine translation is from the hand of Prof. XiaoP-
ing Chen of the University of Science and Technology (USTC) in Hefei.

We were very pleased with the offer of Prof. XiaoPing Chen of the University of Science and
Technology (USTC, Hefei) to translate this volume. He and his team have done a remarkable
job. During an invited visit to their group they asked many knowledgable, detailed and probing
questions about unclarities they had come across during the translation process. Sometimes, an-
swering their questions was a matter of providing some clarification, but more often, their ques-
tions pointed at deep issues underlying the text, and often lead to technical discussions reaching far
beyond the text of the Primer, and into open research issues. Prof. XiaoPing Chen and' his team
were professionally supported by dr. Zhisheng Huang, a senior researcher at the Vrije Universiteit
Amsterdam, who helped to clarify many detailed translation issues.

We could not have wished for a better translating team. We have all confidence in the quality
and integrity of the translation, and we sincerely hope that this translated edition of the Semantic
Web Primer will contribute to further strengthen the interests in Semantic Web research and devel-

opment, and that it will be a useful aid to students and teachers alike.

Frank van Harmelen

Grigoris Antoniou



F & B

BRGNS, CRALEXSEEEUNTDAG, HAX
ENEBRINRIFLL BATHE” (tractability) J 3% SURBAR K EEHRM:, ATIHERE A BRR
HE R, XS5ERATEENREARMR, 57\, EXRTRENEF,
B of P4 15 B AR BHURAL T S BRI 4815 BAL R AR A AR 3, 53X 5 T 4 I B L
HHRAHEARBRBA—R. TURR, &XNER—-BHFGL, LRFIETTHEMNAK
EHEHEM,

EXFKEERIBATREETEL R, NTAYFEERRBINE, WERETS
B, ABNEERERIX —E, WX, A KBRS RES,
REMMFEARSEE, FBERSFEEMA Y HEN—R M AR, 387K
. BT TARZEST - R AR T R R EBREN, WTFREmSHLBAE,
MBI FH N TR P SORE A TS, BRAZRDZAF! SAWELHNET, FiRE
ATHEERET ., X TFHEEPOMMBRRES, HREMIET,

ABHEFEEASENER, HETTERBMENEIT, 2 TMT. FAMOGEL 8
), BR(FETE), ERL, FEMP6T) ., REMH, FTREGE4E) . X, 52
R(FES5E). BIYL(HE3#) ., BEHGE2 ). BMPXA RRAE T 2EEIT,

JEAE# Frank van Harmelen f%F T — LB B, FAEBWFEHE, B MERER LM
TRABHBIRERM T KBFER XYL T L B S R T T, Ei—3HFBE
B!

)
2007 46 A



ik

Al

FHER(WWW) I T A5 AZ R R H R, BT HFEAHE. R
MELEER TR, 3 LR (Semantic Web) 41 & & BB 1 5 B0l 211 7 4 W K BE A 9 £
Ro AHBBENGXTTRBEF BIF KA

W — A BHRD G EN LS BIEENEEERN, ABR—ABERIATTEER,
FEAFTAFEXNERAEYE, RS TECEARR B,

BEARBA 56 FiB U5 BARRT LIZER H#E], BIRA BALERE X —AHMR?
EEANEXILE, BHENLAREZRESERFHRBNIENER. XEFEA
MRIERE, A KRS SR, 0 EASITE R BT . EMeEE S
FF R TR 0 5 AR TR IS K e [l R, A 541 B e R R 48 B i A R A

— BB BOHXFTRE NN AR TR, THREIR - RERENGHE, B
EERTIRLE TR MR AR ENERAT . SR, FEFREELUEEACHRE,

EMEXT FREHENALR, ABEEERA—AES2BATHTEE, MTRETH,
i XML, BLAMREEE. BT XTIEXMERMIA E SCNFMHERET LIFE R B3R,
FRABE BEREXRE TS EIE—ATAS, Hik, 2-BEHRTNRELHHER
BHEMEEHAR, HREERERERMNNAXLEMASRERSOBT, HMERE
HREAMNHMRE ATHRETREOEAMAY . AEBENRGE, HiH—SHXSE T
WRBERBY,

it

%141 Jeen Broekstra, Michel Klein #l Marta Sabou, JyIR{TT7Efr 22 Viije K%=FRETH
BWEPEIRERIBBEBMB LS —F YR, B Annette ten Teije, Zharko Aleksovski #
Wouter Jansweijer {748 0834 45 9% %5 . /&4 Christoph Grimmer H1 Peter Koenig £ %t #4345
B BT LR R0 B LaTeX £b3E, Ab, BRI AHARRRA T PrBI A MIT HAR
B T A XBTEX 2¢ %2434 i Christopher Manning



i B i

ERERERS

P ]

EEF

WE

B1E EXFEE e, 1
L1 JFHERIR vevvemremerorennnnnennns 1
1.2 WMHEIT AR BE SR . L4

AR sovesvensumsmonennnnieena e, 3

1.2.1 BB -oovevvreriiin 3
1.2.2 AT AR TFRELE o eereeeee 3
1.2.3 AL XF VB FRIS cooveererees 4
L2.4 AARE: RRMBEE --oooeeee 5
1.3 FEMRHER -ooeerererrrmsenreraennnnn 5
1.3.1 BRETTEIR  --c-oevereeemnnres 6
1.3.2 ZRfK ceeeremeeeneieieni, 7
1.3.3 JBHR ceereeneeniiieniiiiiniiienan. 9
1.3.4 R «ovenemerirnviiiiinnn 11
1.3.5 FEXHMATEENXL - 12
1.4 EXRPEBIBIE corvreeraneneens 12
15 GBI e, 14
1.6 JNEE  eeeererererineeneeenn, 14
HEFEITM »oevvrervoorrrenenensnioninnnienen 15

$2% XML AEMMFHER 17
2.1 BIE  ceeeecererrerieeiiiii, 17
2.2 XML IED rereeecerrensenniineninn, 20

2.2.1 ,"?‘—‘—E—" .............................. 20
2.2.2 JLEE reereeereuserererninneniin, 20
2.2.3 JEHE e 21
2.2.4 TEEE cceeerirriiiiiiiiiiiiiiii, 21
2.2.5 HEFBFEA cereeeeriireeeiireniinn. 2
2.2.6 AR XML IR cooveeeeverenns 22
2.2.7 XML CRSEMTERRY coeveenne 22
2.3 BEMAL e 23
2.3.1 DTD g eveeeernrernnnerananans 24
2.3.2 XML Schema ccreeescscsvonses 28
2.4 ERLBES[E] errereerreerearenriiiiiiiie, 33
2.5 XML ORI SHERIZEH] e vvveerees 35
2.6 APFE  creeereeererriieeiiei, 38
2.7 JNEE  ceerrerirereniinenii i, 43
HEFERH oovvvrrnnrrnereriarnienianeieennse, 4“4
BES] GHETE ceerererrrrnreonnnereniiaeniiines 45
#3% [ RDF#RWERE - 47
3.1 BIE  cereereresererienenienenia. 47
3.2 RDF BYEAEAR «coovrreeieiinnn. 49
3201 YRYE ceeeernrenniiine 49
3.2.2 B e, 49
3.2.3 BRER seeeeererereerererisiiiiiiae, 49
3.2.4 XTHREGZSHIMAE oveeeee 49
3.2.5 BRREGEAKAL ooovveeeeeneens 51
3.2.6 BUEEHET ovrveeereninrnnennns 51
3.2.7 X%t RDE BITFIL ceovererereavraes 52
3.3 T XML ) RDF iBHE «ocreeereees 53
3.3.1 rdf: resource Bt - 55



3.3.2 HREEHIR ceeeeerrereiniieneninn 56
3.3.3 rdf: type JLE sereereeeeeean 57
3.3.4  JEEBIERE -roeeereeeesereeenennns 57
3.3.5 ZREETLE creverrerrereernnrannens 58
3.3.6  ELAKAL seoeererereeeereeennnnnans 62
.4 RDF Schema fFASBAR -+-ovveeee 62
3.4.1 HHBPE -oooereererrrmmmrnennens 62
3.4.2 REWEMFBETR coveeeeee 63
3.4.3 JBHERIRGEM ooeeevnerreanens 64
3.4.4 RDF 5 RDFS JBIK ceoevveveee 64
.5 RDF Schema jEE  creeeerersrenenees 65
3.5.1 ARG seeeeeereninneeireniaanns 66
3.5.2 HTEXKRRNOBELRERE - 66

3.5.3 MTARBHOBLREE - 67

3.5.4 FTRKMLEHARE oo 68

3.5.5 ZRERYE coeveerereerieinniiniananns 68

3.5.6 TEJBHE -rerererverennnnnnnan 68

3.5.7 BTF: KEE coeeeeemrererernans 69

3.5.8 BUF: HLFNTE reverevenverennes 70
.6 FJ RDF Schema ##ii£ RDF #

RDF Schema  cee-rreeeersesenseserens 71
3.6.1 RDE eevvereeerssarnsceeeansroones 71
3.6.2 RDF Schema cce-reecereessens 72

.7 RDF #1 RDF Schema /238

FB YL eererereenensiiii 73
371 BATTHE cveereeerrrrnreenenns 73
3.7.2 BEAYEI coeereeeeeerennreneen 74
3.7.3 RDEF reveerererensererocncraasennns 74
3.7.4 RDFE Schema rreereeeseesseess 76

.8 RDF f RDFS fEHHEASL - 78
9 fHFIRQLZEH] erevereereesersesens 79
3.9.1 FEAZEH] cooveererrrenrereenennn 80

3.9.2 f#ifH select-from-where
BEH ceeeeererrerneriiinnnn 80

3.9.3 REIRZEH roeeereerrerennnninenens 81
3,10 JPNEE reevereeneesieeeesinin. 82
FEFETRA covveveeereermmmnmmnninneninneninan 82
BRI G voereeeereresennersenenninsinnens 83
$A4FE WHAEKET OWL oo 85
4.1 BIE  ceeeerereereeriiiniinen. 85
4.1.1 AAREZTER coooveereerennres 85

4.1.2 RDF Schema FiA8E 11

PR veeeeerrenerersaninneeaans 86
4.1.3 OWL 5 RDF/RDFS i
T Y] ¢ TITTTTTTIONUNPRIIIIN 87

4.1.4 SAOWL FABEE  oerrerernes 87
4.2 OWLED -oereveerervnrnnernnnnnns 89

4.2.1 FERE ceeereerersneseniiinienaannn 89

8.2.2 SLER ceereeeeereiriniin 89

4.2.3 KITLEE cooereeererernrrriinienanns 90

4.2.4 JBAETCE -orerrerrerenninianon 90

4.2.5 JBHEZTE -oooeererenniiinaennans )

4.2.6 BERREERR ovveeeereeseresinens o4

4.2.7 FGIRHLE wworevrersennoesnneeens 95

8.2.8 FHE weereerersieieiniiiinninian, 9%

4.2.9  FLAR) sveveerereereniriiiinanenas 96

4.2.10 ﬁﬁg@@ ..................... 97

4.2.11 JRAIBEUEE ovrreernneneees 98

4.2.12 OWL MR «reveeerrvrniennannns 98
4.3 BT eeeererereeeeressneninininieens 99

4.3.1 —NEMEFEEYARE oo 99

4.3.2 —AJTEHLAAK ceveveemreeens 103
4.4 OWL BHEER «oooreeerrermrmininnnns 107

4.8.1 GUBIS[E] ceeerrererenienreeees 107

4.4.2 FEH eevererrerrereiinienaens 108

4.4.3 M ceerrereereneanennienee 108

4.4.4 BEUULG  -oeeereeereeenenenes 110

4.4.5 BBHELT voeeereemesnenasaes 110



Xi

4.5 RIEH TR overreerenrireiiriiinnnns 112
4.5.1 B2 A e, 112
4.5.2 BRIME  cceeererrerenemsnveneens 113
4.5.3 HHAMHFABUE rorreeerrnenns 113
4.5.4 ME—ZZABIR  ceeeeeeeerienennes 113
4.5.5 SHBEEHI  cceeveoreererierenens 113
4.5.6 JBPEEEBEHII eeerrrennnnenens 113

4.6 JNEE cerreeereeiiie e 114

FEFEIRM  covvrrnrrnrenmrnnnnnnnnnnaena. 114

S Gt e, 115

FS5E BHMEE: AN e 117

5.1 B[E crereereenerererariiieieiieen. 117

5.2 BFMMEE]T: REXR - 119

5.3 BAYEHIN. JEBE  coeeererieeineinns 120
5.3.1 HEM ceeeeereieiniiiii, 120
5.3.2 EESD ceeceerereeneeiiiieienon 121
5.3.3 BEREE cereereeeereernreenes 121
5.3.4 [BER ceeeeererereriniiinn 121

5.4 BAYEHUU: JEX  ceeeeeverevennens 122
S.4.1 JEIEIBHE Y eeeeererrennnnens 122
5.4.2 WAEHEAEBUEYE --oeeeee 123

5.5 AEREHN: BIMLRED: ooeeeee 124
5.5.1 JEIERIHE  cooeeerervrennnens 124
5.5.2 IBEEGESL ceererererenerronenns 125

5.6 ARARAMNKET. HFLREANR

REL revererenerei e 126
5.6.1 RBHTREAML
R ceeeee R TPRRRS 126
5.6.2 AIEABEHIFEIR cvoreereerennns 127
5.6.3 REBE—[A]/NE ceeerereraeennns 128
5.7 XML B EHLIMERC: HiH
FLT ceveveromoenninniniiiiaiiiin. 129
5.7.1 Iﬁ .............................. 129
5.7.2 )E%/A\i'c ..................... 130

5.7.3
5.17.4

5.7.5 #&H

5.7.6 ——/NDTD +eeereveercecsnsnnnee

5.7.7
X

5.9
Y
s = o ¥ SRR
FO6E RA
6.1 BIE cevvereereireeeiriiriiii,
6.2 Elsevier il {g 8.7 5
6.2.1 ¥&
6.2.2 [af&
6.2.3 EXMEARKIEM

6.3 HEHBEES
6.3.1 BE

(] R
6.3.3 EXMEAMIEM
6.4 Ik AFFOREE 2 R AEL AR

..............................

6.3.2

6.4.1

6.4.2 [HH
6.4.3 ENXMEARMIER
6.5 EnerSearch 15 217/ Mys
6.5.1 M8
6.5.2 [alfH
6.5.3 & MEARMIER
6.6 FELR¥

6.6.1 HE

...........................

139



6.6.2 GBI ceereevesenieiiiniinieinn. 149
6.6.3 EXWEAMIER e 149
6.6.4 TERFEIHIAMEK ovevereeneenns 150
6.7 Web Eﬁ% ........................... 151
6.7.1 ﬁ?\- ........................... 151
6.7.2 (Al 5iE LMK

ﬂ;ﬁﬁ ........................... 151
6.8 ﬁﬁg%ﬁ ........................... 154

6.8.1 MRBERENZHEIKUE
%gl ........................... 154

6.8.2 HIBH) - IRMBATEL
;Em@ ........................... 155
6.8.3 HEWMRATILAYE - 155
FEREIEY  evvemrereeeeronmmmnninennennn 156
BT E RKTAD ereeeeeeeneennes 158
Tl BIE ceererreernneiiei, 158
7.2 FITHEAIK e 158
T.2. 1 BEFLE  ceevereeererreeenenns 158
7.2.2 EREER ceeeereeeeeeeeeeennes 159
7.2.3 FUBERIE  coeeeeerrieiiinnnns 159
7.2.4 SEXAPHE  coecevrereeieeiiennns 159
7.2.5 EMXJBHE  eeeeereeeeeeeeneenes 159
7.2.6 EXMME  oevemrrmeeenreenere 160
T.2.7T  GESLEM] eeeeeeeeeeeennennes 160
7.2.8 RYERE  cerererrerienininnan 160

7.3 BFBURAM cooeererererrennnees 161

7.3.1 HBRHICGE -rrervevrneenes 161
T.3.2 BELIRNETE  ceeereerrerereenn 161
7.3.3 BEALK oeeererereiinnn 161
7.3.4 FEEWRIKE -oeeeerrenens 161
7.3.5 IEZRYTP  ceeeererereennns 162
7.3.6 AR  coeeeeeeererieeen 162
T4 (BEEREGAFILE coorerrrereenees 162
7.5 On-To-Knowledge i& SC R {&k %
ZEFE cvvvererennernisenininnaiia 164
7.5.1 JHUKER  coeeeeeeeenereeeees 165
T.5.2 HIRFERE  coreeeereererreneeins 165
7.5.3  EIRHERT  ceeeeeeeeneeennienn 166
7.5.4 IMER]  ceeeeeeeeeenreeneeens 166
7.5.5 HiARBTIEFPE ooevernerenrenns 166
HEFZTRA  rvvereerrrererrerranarientannin 167
PEFF ceverrrrer 167
ERE HZHFEE 170
8.1 AEJR eereeeereerrereeseiieniieiia. 170
8.2 —MEET AR ceeveeremeerierierens 170
8.2.1 WHRKIEE. Lt
B e 170
8.2.2 HINFIAAR - -eoeevvvmmrmnnnnns 170
8.3 RFIPY ceererrmrrrrmemmrreareenns 171
M OWLAHZEFE -oveevereeennn 173
BB e 180



1.1 B4R

T MR T AR RE T XM EER T, Bkt & IEE B ARE T
PSR, MA%MLTXHEFOBOAE,

RRRBREB/AM BN B E LR AT B, BH, TENMRNEEBETE,
MBAENEREATHEBAE, RUANAGERERE. CELBENERESE. BT, Afl]
XAV XENEQLEELIFNOELE, BHEAAFEEREARKAL,

BRBIAAWMENTES T ALNE, MEENBREEASHERMNENRN
A, BRBESEZFFANGHUEE. AT ENRBTATRE, AMENLEE
BRAMERAFE. BEARAHMA, MWEMEHENBRFELRARBREWRMLFS,

RA KRG T ABARS XN . BT U ERREEZI, BANE
MLAR P T REERGIE,

EFXREREAETIE, L Alta Vista, Yahoo, Google %, 2 FIBA T4 MK £
EIR, ZREN, BRNRAXLBRSIE, TENASBBREXAKRKRI. KR,
BRI EHEROFE— LB

o BILE, MFE., AIEEE T EEMXTE, HENSFNEK 28 758 M
HERRAMAETEHEE —&, RROHARRBE, KEMKL—-HSAR
WE.

o RILACHELA, ARAFABAIMEMBERLER, NEWE T —HEENH
XTHE, BAXMTHRAEMNBRIIERE, XAFLZENRRERE, BHRE
£SHR,

o RIRLGEAMENCHEBE. FRABRMESHLRATEARBIATNEGR, HH
XM BEFAT SHRERXBASFFHARE, XURSCAFHE, BREX L
FU PRI RR E AR R 25 3

o MEREREE-WNT, MRFAFENEEIMEARBKR S, WA LIS H
ZANBEWPREEM XK TR, RE A CRBUXSETE+ HHXEEHFARE—1



Bk,

ABNE, RERREBHEAELR, BFENEELR FRILE, SRR BHEE
FEE TR ENERKEKERE,

Best, BMERRERING, AP EA OB RIS, MPRBUFENEA,
WERY, MEREANKERRRAS, BRFIEHBARBBE I, Hit, Feekn
% (information retrieval ) R i R R N AP RENTIEE, BEAMIN; REeE4:
(location finder) AT REE NS, 745h, B THAMEBENERAS S Mk —
WALE, PSR RN A R,

HAT, AMERPEEERRFN I EREBET, NEAARSURENS THE
#) (machine-accessible) , 4R, A — L T HEBK R, EEMI2HRENNTS. B
BEPEHRITARES, T, —BEPIASATFEXARBTAAAEHNGEL, BE
FIBRFRERE AR T o B —NHENEF. SREHARTME, UTHNMUTFHELREU
X A6

BA A FAAF e HR
HARGIAG, KL EAF e,

ERSCALEEAR, EREARBRERCEHRER? —RBEREFEREARE LR
HARKRMENE, FEARETATIEFRATEEE¥HN - LA BEHOERUS
RAAME, IERRESCHRREN, RERBT &R, BHEFNAREET
T HME ‘ .

B—RERRA-MESSEIBAE NIRRT ERBARAM ERE, FRATER
AR A R R R R U7 BT R AR, FRATIE X AN FE A 09 7 28K & LM ( Semantic
Web)izs), HBEENE, 1B XRIFRRE —-FMIAE T EMEATHH B 2RILE B RED
B, MR, EHERE T EMER ERETRK .

1B XMz ——T 4R (W3C) Kil2, HB & IERAE 20 tH42 80 /5 AW
T34k P i Tim Berners-Lee, th 3223 i 3X 732 3l ok SCBUA A T 4 AT 1R B5 I, #E X1 5
., FEENFTEMMERALHS TEN G ERBL,

EXRMWEREBE VLR RADIFNEEBRFO KRR, EEBURRY T
DAML (DARPA Agent Markup Language) 51 H , BXE %X HFFTHE SR 1H R U 18 L MR R G i
WEZ—.

O XBMHBEGEHAD—TEENURTHEMR, RIVAATRE, Brs-£iRg. SRABFL4HEH
R, REAZUBABFEREMRS T, RERMEEANIEALAVREABREN.
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1.2 NEHBTAERMBHEXN: 6514

1.2.1 HiRERE

AREFAT G AR — A PRI, A AR, BT RAR YL HE AR
IR — RS R E AR . BIEFT WM EMBEER NE N ER, MREECRN
AT B — TS T A, X IR 1 M E PR A LU L H it

| HATREBOTHGE R RAABSEWALIER, XAk, FHARES. NAREEK
BRI, MARARHEEUTEIERRK.

o FERER, AREBKERTXRBAMNERSE, IFENERE EXELBT R
iR, |

o (FREMEL, FEATHRXH, UEMNPREHAXMES . HE K B (intelli-
gent agent) R A REA AT R 5E U TRAE 55 o

o FRMY, BIEX T EAREFE— S, AR EMAHE A EEBRE N E
BE%,

o [FRIZM. BRI LUTHEIE S (data mining ) %5 3 B i B MUAE 20 B 00 R P 80T
MR, EXTFoARN. BERLRXHES, XMESTIRERMER,

o FEME., 2 FEMRGIFLRE RN LG BHNKAR, “HE" BIRERRE L
158, XS e B s B O AT AT, (ERE £l PRI (2R T 4E Y ) i o
PES:

EYMEEBOREATFERROAREERS, 4.

o BILURHE S XA AR R,

o BAMAYERAMBARIRRINEEN A 3 T ARMIR%GER;

o HERGBUCKEBINER—AAMLR TR, REMERIFEAR;

o SERREE ORI 1B TIRE 5

o BEBILE A P EEE B ETRS CHE U KR,

1.2.2 NN ARFES

A FAS A (B2C) B FRISETEMA P R EEMEALIES) . SRS FRE MM JiP—
ARFLEARLEFE, WEMAIRRY, EFFER™m.

AR E, APTUKRERA(ELREEMN) MERENRFE, G, &
. OB (LLImA R S5 R, AR 0= Mo BRI AR F T X 5 K St



