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EX M H &

> IBXN, RREHEFRTHEMEKE (World Wide Web
Consortium, W3C) HJ director Tim Berners-Lee (WWW Hj
ZBA#E) 7€ 1998 (2000) FR2H.

» Tim Berners-Lee §i%#8:

>

“

.. a goal of the Web was that, if the interaction between
person and hypertext could be so intuitive that the
machine-readable information space gave an accurate
representation of the state of people's thoughts, interactions,
and work patterns, then machine analysis could become a very
powerful management tool, seeing patterns in our work and
facilitating our working together through the typical problems
which beset the management of large organizations.”

Ridse WWW _E B9 ST R Inge 4 1+ E A AT IR AR AY1E X
(Meta data), G RETMZE LTS 1L R 1R iR
A “web of data”, MMEIHEN S AEFHIEE (HETH
EhALIE, HIREFIIEMR).

» semantics + web + Al = more useful web



HESMEZ: “the Syntactic Web”

> KZE web RiRTHE AN STHY

» TEHHAFETR (presentation),
AGiREF (linking) FfERE
(interpreting)

> STEYIAIERE web AR



“the Syntactic Web” FJAE

» EZETEF RSN (background knowledge)
» TH(SE: “animals that use sonar but are not either bats or
dolphins”, e.g. Barn Owl.

» EHIEFEEREMLRR
> IRIFEE
> T mAARE Mg
» NEERAIEER
> IHFER "MEEARSE" (web services)
> BANEARZENREEEERARTRLK
> BIEEFMEELE web “agents”
> ﬁ?ﬁﬁ’\]?’l‘%*i‘fﬁ&iﬂﬂ%ﬁ"]\ AKIZ. HAEIFREIEHIH
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EMNAEENAE
WWW2002
The eleventh international world wide web conference
Sheraton waikiki hotel
Honolulu, hawaii, USA
7-11 may 2002
1 location 5 days learn interact
Registered participants coming from
australia, canada, chile denmark, france, germany, ghana, hong
kong, india, ireland, italy, japan, malta, new zealand, the
netherlands, norway, singapore, switzerland, the united kingdom,
the united states, vietnam, zaire
Register now
On the 7th May Honolulu will provide the backdrop of the eleventh
international world wide web conference. This prestigious event -
Speakers confirmed
Tim berners-lee
Tim is the well known inventor of the Web, -
lan Foster
lan is the pioneer of the Grid, the next generation internet -
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XML #RIEIEIN "B X" &

<location>es2n 0T e0m +SHEH&H w04 @
PONOe®e®n nT+THX¥E Te¥</location>
<date>zmhe—rr OzE BomBE</date>
<slogan>r eOMoeXOm § 2cH. eNoOm X¥menOsHe</slogan>
<participants>cn . .¢n 0N e OSOXHX¥OTESe HOOKEY. 2000
SO OTeNTHm HSHSATE el LNEOSO&Lm AOSHpN G
LI OOSEER LrSESm OB &SORG XE2}SE KON eSHes
HeTOEE o TOTER QTe4TE Hile R TOTHAM 450
i el OeSH R BO0+SHEE WSSO0 s} eBl OeSHam
SN SMHAN L &EHMEAOOm 421 SO 4T X B O
BSHON </participants>
<introduction>cn % x+en 0 moe
[T I P = cw- @D-Doooo +¥ee OOOHN 42
rm; anoo & nEes: ¥uel ORSeXONSe «OTea
af “en § m;nmmumnnm gyt CON XY XO®+ N SN me &
ol:lnL@&gnU:b hOmx ¥ oo 2</introduction>
<speaker>#xo QnoOmn o-den n </speaker>



{8 XML R FRIC E A=

<place>.znnseom soxpxasx mOene
PORCe® e TBeTHH Fe¥</place>

<date>zo—r osE eoce<date>
<s|ogan>@ eOMT4XOM § ATE. oI SOM ¥meN Omipe</slogan>

<participants>an N i-en0ne OSOXHX¥OSESs HOOKEY, 2000
SO 40TeXTE NSESLTHE el 2N EOSO85E LOSEpN R
Wi OOSEESG N tiSESE wORY, &0V m XELKSE KON eTEam
HeDORR opTOTEER OTe4TEE Hil+ R TOTELR 2
N ¢ O00CHaR BOOSER HMLSOO0N R -+XeRi IS
SN, SWMON L EHERLO0m #0 GEXANS 0T+ X NS Om
# & X 0N </participants>
<introduction>an vex-¢m 0 moOe
ol el &% ¢OSE POROeeee +Xee OO e
QSME&S2000 O 20 SN <N me: }men 0N 4
eHO N MOMAN O M, < inde DOON +#XY¥D
SON SE&N O« hOm¥Oon 2</introduction>

<speaker>#xo Qn omn o-chen n </speaker>




zoall Men HEAN ONGeHORDe +O002 «Xan +np</msOm>
<o|:|Tn;J0XI:Il>n rru:uﬂ:l. cBHEHESH mOeM @
FONCO® O uT+THYM Fed</@OMISEHOM>
<G >@Nory OSHE BOCR</2SN >
<t@[0VL,Som>r— eOMSeXOm 2 2ASE+ oM SOm HEen OSpe</+@0Vpiom>
<OSSO¢XMHOSSHE > 1 Ve OMN 2 OSOHHHOSES HOOKEY 2000
Ge+40DHTE NHOESLTS Kol AN E0S0&LS A0TENN =
NOOSEAES WiGEDs =0 &SOVS HELKGS= KON eSmam
HeGORS rHOSES OBe4T= ML+ 8N SOHTEAS 220
I 42N O0SHA«w= BO0+DE= +HEVSOO0NM & ++Xe%N O0DE2
45N SEXEN 2 &CHEVL2O0m 42201 SEXN 2 +4TeN = XN RSO
ESHOMN </OSOSHMHOSSHS +>
<HE4OO2 e XOm>: (oomMO mOe
Fom owm S¢7 §OE FONCSee +}ee OOOHON 20
a9 *

&ﬂ 0O OX 421 men doeHOmcse OO0
m em& mOmamommn OOM «¢X Vo XOee N M Ee @

SON &N O« MHORLHOOM 2</H l0EIEI£0H};0)€DI>
< OM SEMO>=x0 g omn O-nen n </+0OM S&M 0>

<+ OM S&MO>%om =O«4n a</+0OM S&SM.0>



FEMAN EX

> BIEESMIENX, G—iEfE (annotations) K& X
> XA ERYERHRZ (annotation tags) 4R HGE—HIFTEE X
» XHAXWEE: AREF, REEERMIAE
> BIFAREE (ontology) RZIEFMAIE X
AREARH T RIBHIRATR
ATLEIE EHIARIERE X FHIARIE
XERIBREN (IBX, semantics) 2R LEXH
AAARERAFEEXRIFEZ BHEER

vV vy vVvYy



RERIEE S

» RBEE—NEEERE, NEFERSEREKE, Ontology W
FEN—NREFEBESRE, KON EENMEAMERE
J& (Science of Being)

» What characterizes being?
» Eventually, what is being?

> FEATEHESR, Ontology: "5 HAMMEXTUHIAICAIER
ARIFMKRFR, URFAXERIENX R QAN EX LT
SMERY B E L

> BEIAA, Ontology REEHSEBM AL UILER
BA



PiN: pE L o

AEZE—MFETHHNER LR, BEESREHBY:
» TP EEMSMXRN BT
> Elephant 2% 5 A—F4rE shaIEE&
> Herbivore (REZIY)) 2 &R ARIZEYSHAEMHIE T BISh
» Adult_Elephant 2B R AEH KT 20 By Elephant HIHELE
> GUHRIE = AR 2R :
» Adult_Elephant Z/>& 2,000 kg
» FFEH Elephant ZE 4, 4 African_Elephant Z 4,
2 Indian_Elepahnt
A1FFERIRE A Herbivore 1 Carnivore (BRZHY) BYME



FKAMEZ 4 (Class Hierarchy) f5ilF

<,

=) & GO & &
ED G D




EXF: £—%

EXRE R ERETEEESB3E
> FENARIE (semantic markup) I BRI
» FTTEIEEM (metadata annotation) AN _EFBEMAR
B IhRE
> FAZARER XL EMERIIRICER (vocabulary)
> HLREFTALIERY "L
> AREFE—MrERIMEREIES (web ontology
language)
» BIESH—MIEE (syntax)
> ZMUAY, syntactic web th EFHFERISRA, W HTTP
#1 HTML



KREERIZITS AR

> AEEFXNPEREER, ARRETIR (tools) FIARS
(services):
> RIS R E R ARE:
> Meaningful: Frf 2B ERTETESLH
» Correct: FIESTEBIEFRNER
» Minimally redundant: R7FFEERIENXIF
> Richly axiomatised: RATEEIELARIREIA
> TEEAREREK AP K EEA] (instances), HilsN: WTTHEYER
(annotation)
> EIEXFAEEFNSEZGIREIEA (queries), Hla0:
> HREIE—MAIZES
> MR- ERTEHANTR/TE
» BE (integrate) FNiAE (align) ZANAKMEE



asian_animal

Elephants from Africa” .
C] indian_elephant
| [E] kenyan_elephant
[cl targe_animal
lear
lign

DA



BEX M EX G

B ERENERELN, E5—REM EEXHH—E.
- HFHEES
- [ L RAEE SR

Rules Trust
Data Proof g
-
Data Logic %
Self- 2
desc. Ontology vocabulary |
on
¢ =}

Unicode



B—FE X M (semantic web stack)

SPARQL



INGS

» “Syntactic Web” #1288 R fa presentation, ANIEETTERIAN
%{:

» semantics + web + Al = more useful web

» “Semantic Web" itHIBRESHTHRIEANE, ESHED
QIS EN T2 579

» FJ annotation R TIEIN B MNFRE, B FI A ontology 3L
LE M annotation FI& X

» Ontology ZIEFUBAIATEEIR: EXEEFXER, UERETF
ETRIEL N

» EXMBEERENER, AITIHERS, ELEREENHE
E
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M HTML 7

> Berners-Lee F% HTML BI#IR2EHEXAKRIEAER S
AXEREGHW—#AFRX, HTML HEREEER@EE R,
{BEE—E AL e n—ir g skiRiE X

» HTML2.0 3| \T META jt=%1 REL Bi%. META TZIL
2. ENEXMET THIE. META —NRITHAZERER
TREF, b <META name = “kewyords” content =
“Semantic Web">, XHFSHEIERSIEIR|XITE-

» HTML3.0 3407 Class B, ATRA#EEAIFRE(E SR AL
ZITERNFE, AEXMEXIRCROBER, AT EER
ERT. HMNARENIEXEERERE.

> ATER HTML BiEX BERTE, Dobson and Burrill iX&F1&
H[E ER XRIRELES. XHMEBE HTML, EH—RIE
HRFREEN T XEPREME, STHEERIPRICE S AiX L
SEREY, AREXNEERIMIEENXR. XEER
A Web TAEIE N AEIEVEIRER, I ARRRIX A G
TR T —#AE, HREZE XML i&itaIzh#l .



XML #Eig

» XML (eXternsible Markup Language) it A£RECIEEB D
PR, flan < #E >, WM EHLNAREFEXEREE
BAAEZHN AR, wE] XML £iF A REXEPIANTE
BEHEN

» BTFEMER, XML TV AEEEER L8, X
F—E IR (E1ER) 52 DTD (Document Type
Definition) 8¢ XML Schema

» DTD ¥, REIEKE
» XML Schema j@idE X EHELE, RETAH R

> T, XML FARMREFENEN. F£E <p> ATEEKRES

Bt (paragraph), WATREERKE &S (part). XEEBIHN
FERERIERR—E



XML %5 =305z A

» A RMERE XML REERFES
> BIp XML B2—HMTiRigiES (ERERTEELS, ZEE
THIHEX)
» F1HTML b3 HTML MR TETETN BiEE 2 Ra9#K
» EEREEFNE RS S
» EFXERNES, XML £ E AR HREEE
> AT 75 &R AT LA BE B BOAREE SR S5 504
» b3 Web Services, iR EARFERFARRIES B ZHE]
7

> EEREXH



XML 3Z5HF9RL

— 4 XML R Y REH xml BITAN 4

XML 5 { <?xml version="1.0" encoding="utf-§"7>
<! DOCTYPE books SYSTEM “books.dtd” [
Sk Al ES B { <! ENTITY bookName “XML & BA#FE” >
1=

<books=>
<book>
<name>JavatBZNiRIE</name>
<author>tl /R & Fo</author>
</book>
</books>

D& = bl



FHHER

> ZHER
> EXFERTRMEES
> JTE: <lecture> </lecture>
> B <lecture name = “Al” room = “3B215" />

> EXEH
> EMEFTAEURLE &
> BRLETTRATRES L HH B AEMRLE ST R

> FIREMERTIMRE XML MR EiHEEK



DTD #Ei&

> & XML 242 well-formed, MAEZE DTD
» DTD: XML THRITHER FIZENX (Document Type
Definition) RAIIAFR—P &SN XML XERRER, 75X
BAEX XML XHHHTE. TENENE. TEIHES
FR. tEEEHNNBTEE.
» DTD W1ER:
» 5 XML XHRTRUER —1 B S8R
> RNEERARTIMER—1ER DTD R HREHE
> [z R LLE - — /MR DTD #08 ShER it %525k
B XML #iEREEN
» ATMERA DTD KB H XML #iE
» RE DTD A XML C#RH T —MEEMTE, DTD HAR
HIEXER. Et2ii, DTD F— P EHEX, &
SHARYEAE DTD FEBRIE S WA BRI RIEMR,
HEE DTD ZAMNBRE— N XHEPRETHIAENX
» X, XML XHEZRM N MER TR LEELEAE DTD
B FFNE IR fR _E#RBIA A —EL
» MRAREEMESEXMAKZE, AEARSHRE, EH2ME
B4 Web F-- -



DTD

> —4> DTD RILARERS AT LAE XA — ML szt (51
& DTD) f, tAIAEXfEZ XML X#EB & (W& DTD)
th

» DTD HIE5FIRK
» 5£= (Elements): <!ELEMENT TZ&# TZHNE >. ¥
E?V\]ﬁﬁ’ﬁﬁlﬂ_ 4 %:
> ZRTEHE: <IELEMENT TZ&# EMPTY>
> ANY SEZEHE: <IELEMENT T8 ANY>
» R EXRE: TENFTUEESFLE, BEENRERXNE
Fo & HIAIGRF AR
» RETEXRE: TENBFTUEESYE, ARXEZETUE
EENBATFTE BFTENIRFFURERZRE
<IELEMENT STE &% (#PCDATA | FEZ 1 | Fis
2] )>
B (Attribute): <IATTLIST TE£&% BIELH BIER
T BENAEE >
» So4k (Entities): <IENTITY Sk &R TAHE >
» s (Comments): <I-- RIS -->

>

~i1,



XML Schema #fif

» DTD (U{XRHET —MERRIEAHEE: MMNEX T TREH
e, (LB, el EHES
» XML Schema #i%it3k /% DTD. XML Schema HJLME
F DTD ZAb:
» XML Schema 12T — M EERIFERBIATRENEM, T
WRFTIAE X TE HIARE, BINME
» XML Schema 1237 IFHHEHE. L NIRATIAE X RIS
2 EMHF
» XML Schema 12T G &AM E, ERATILEAHFER
TREX, HAIEFEERNENZEATHMMA
» XML Schema [ XML {E A ERABHIIEE (EHA XML 2—4
TIES), ERIAENFALTEET, EATIEMIIEENE
ERTHERIEE
> BT HHERE! (data types) EXTTRFABHRE
» HIEHKAIEIE: built-in data types Fl user-defined data types



XML Schema {5l

<?xml version="1.0" encoding="utf-8"7>
<xs:schema elementFormDefault="qualified" xmlns:xs="http://www.w3.o0rg/2001/XMLSchema">
<xs:element name="Address">
<xs:complexType>
<Xs:sequence>
<xs:element name="Recipient" type="xs:string" />
<xs:element name="House" type='"xs:string" />
<xs:element name="Street" type="xs:string" />
<xs:element name="Town" type="xs:string" />
<xs:element name="County" type="xs:string" minOccurs="0" />
<xs:element name="PostCode" type="xs:string" />
<xs:element name="Country" minOccurs="0">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="IN" />
<xs:enumeration value="DE" />
<xs:enumeration value="ES" />
<xs:enumeration value="UK" />
<xs:enumeration value="US" />
</xs:restriction>
</xs:simpleType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>



INGS

» XML B—#MITiES, f£1FHPEHRE A TE YIRS

> IREREHRESINT M. ATRLA XML schema 5 DTD 5k#1
TE X HHLES

> HLESABERRIE XML 3CH4ATIE X

» MRINACRFELERIER, W XML EZFENZTR-
EHit, EhELTE, XML ERIFMEAYE, BRER
IR
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RDF ik

» RDF (Resource Description Framework) TEMX T — & EH
TR, AFHREER, BEMEZENXERE. ZESAIL
A URI tRRHIFTEEY, BERREN—MIENAER
$E, EATRS—1HIE, A EF/RFE. BRIk,
— RDF #iid#E2— 1 =7xd: 5% B &

» FF iBiE E&

> 7 RDF &, THPMENESEREIEY A, MASH
HEMFENFREE S— A S—MAREELE
BE (B B, o R BOEE)

> RDF R—M#l, BTHAKNE. EFE—ES, MR-
MR, FIFHiE Web E33R

> RDF 2ZBIEEN, ERURE—MER AT R TR,
EMTRNFATLREEE, SIRAEM, L2 XML
R— MRS



RDF WA [ ERRRHG

Created By
http://www.w3.org

DA



RDF B %I TR FK TG

Object Attribute Value
http://w3.org/ created_by #anonymous
# anonymous name “John”

# anonymous phone “477738"



RDF WJeéA R AR Bl

hasName
( "http://www.ddddddddddd",
"jime lenr" )
authorof
( "http"//www.ddddddddddd",
"http://book/ieiei" )
hasPrice
( "http://book/ieiei",
"$83" )



RDF By XML FRRR 4l

<rdf :RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:xsd="http://www.w3.org/2001/XMLSchema#"
xmlns:uni="http://www.mydomain.org/uni-ns">

<rdf:Description rdf:about="949318">
<uni:name>David Billington</uni:name>
<uni:title>Associate Professor</uni:title>
<uni:age rdf:datatype="&xsd:integer">27<uni:age>
</rdf:Description>

<rdf:Description rdf:about="CIT1111">
<uni:courseName>Discrete Maths</uni:courseName>
<uni:isTaughtBy>David Billington</uni:isTaughtBy>
</rdf:Description>

<rdf:Description rdf:about="CIT2112">
<uni:courseName>Programming III</uni:courseName>
<uni:isTaughtBy>Michael Maher</uni:isTaughtBy>
</rdf:Description>

</rdf :RDF>



RDF

» BATTIEREM AN KR RDF ##E, RDF HEHTiR
WIRBE— P EEEFRNIEERSTEF. XML 2—MERE,
i RDF #SE(ERAMIERE

> 7AT. RDF #iBERI S BHEAEE — MIEMNIEEL,
BRI AEMiEERFKT, EHWATLLNIE RDF R E R
FiHE . A XML F3iEiERFT R RDF RYEIRRE,
i RDF N AREFEZEOFEFAETUAREF IS EHEKA
T, T8 RDF R ER B RFHITRIE



RDF

> RDF #i&it Ak AT BHRRE— T EXR. Bit. E
RIS R

» FXEFEN, RDF FHgAHk#EE, B XML —#F, RDF
HIERE R B R FRARE L 2RI

» RDF Schema #1 XML Schame, 12T —MRACENX A,
EE A RE R B AT ANy PR EIMp L X3 5% £ . e anEi,
RDF Schema 7§ RDF #EEURH T —PMEAHKE RS



RDF Schema &

» RDF Schema, 7T —LHkEXRIFEICE, thal class,
subpropertyof, subclassof, F¥§E4FER] schema

» RDF Schema E—1"FzxHJ RDF FRix, Hii& XML Schema
=—1MBMH XML Fix

» subclassof fIFFEBEENTF—NEBILAY G,
subpropertyof Xt E 12— . BHEAIERFIF LA domain
M range ZEFIREM, XANMEMELLAKY BiRICE

> RDF #1 RDF Schema AT HIBRIZEZIE (AHTFE), 7

HITE M B ShHEE



RDF Schema 7451

<rdfs:Class rdf:ID="lecturer">

<rdfs:comment>

The class of lecturers. All lecturers are academic staff members.
</rdfs:comment>

<rdfs:subClass0f rdf:resource="#academicStaffMember"/>
</rdfs:Class>

<rdfs:Class rdf:ID="course">
<rdfs:comment>The class of courses</rdfs:comment>
</rdfs:Class>

<rdf:Property rdf:ID="isTaughtBy">

<rdfs:comment>

Inherits its domain ("course") and range ("lecturer")
from its superproperty "involves"

</rdfs:comment>

<rdfs:subProperty0f rdf:resource="#involves"/>

</rdf :Property>

<rdf:Property rdf:ID="phone">

<rdfs:comment>

It is a property of staff members

and takes literals as values.

</rdfs:comment>

<rdfs:domain rdf:resource="#staffMember"/>

<rdfs:range rdf:resource="http://www.w3.0rg/2000/01/rdf-schema#Literal"/>
</rdf :Property>



RDF(S) fRi%H /R

> RDF BIRF_tEiEiA, RDFS BRFFESEMEESE
> FHERIZHIAR
> Z (REHM) XA
>t
» mRiEE: 5. 5. 3
> HERRH:
> BE/%ME
> A/ IEE
» BR. MR, tFiE



INGS

RDF #iAHY statement A=JTéH: HE BYE E EHE
B EE

RDF H—1MEF XML /88

RDF 2¥UE XA, RDF Schema 24T —fhdtid B A g

FIRAIHL &

RDF Schema B2HRFEH/RAEIES, IRET—ERAFETIEX

IR IRRIE

I;DF Schema MIZILMEEZRZE. FERXER, BliE. FEMEX

RDF #1 RDF Schema R AiBiAEEFE L LE, FES

RH B ShiEIEMN
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AT LFEZE Ontology

> Ontology AAKFMNAEFRSERET — M FEEAIH

FI3Ef%
> Ontology AT ARRFEMERMNERHR, RET 1R
KGRI R

» Ontology AT HEARKMN AREFZEEXZEEFENI (AT
HigE), HiANAEFNTE, EXARIEREXER

> Ontology ZIESTUFAI A AR HEAMSFIXER, URET
BRI



ARUERIHETE

> ARETRERIHEE
> XBXRF: B xEHE CHXH, CE DHFA, NAHEH x
= D Bz fi
> KEM BFXASBEM XBECEN, MAS CEH
> HE: RIZxREAMEL, AR BNCHFE, BED
FHE. & BND=0, MAKLTHEE. HE
> 5% MRFR—HBERNENE EXREMRHIEL ABR
MRS FHE, B, LME x HEFMBERMER, ATHEH x
= A BB
> HIETRAER:
> WEREFAIRA AR
> MEXENEEXRE
> XISRBIFEITE B %



W& AR iES OWL (Web Ontology Language) i

OWL 3377 RDF Z F

OWL 2 AR BN EER

OWL #igit AEF#HITEVIERE

OWL FHAMEFH A B

OWL j@iT XML #&k

OWL FTLABR G 241481848 (description logic), 2—MiZiE
HF&, FTHE, EFBHEEN, W FaCT 1 RACER

vV V. v v v VY



OWL I =1Fi&S

» OWL Lite

> OWL DL —1F&, RIFHITIITENR

> RBEBLEAZE—NHERERMERLARM A
» OWL DL

> BETH#iRiEE, 5—8% ROF AH#E, EEZHCENE
RBIEF AR (business segment) FIEBR IFit+E MR

HIER S
> BIIET OWL IBERIFTEM S, EF—ERMRS, MAERH
o8
> RIBTERTSE, THEYR, HHEERXERS, grESH
SEEHIHEIESEI
> OWL Full

> BOBRIRIZRES, AATHIE
> IIFBEFERERATWITEMRIE, BERRERNRELEN
MR A

AERIZBENIEREEN L, BN FESHRAEHAIEEHNT R



OWL = RIET

= OWL Light Language Layers
=(sub)classes, individuals

=(sub)properties, domain, range }RDF Schema
=conjunction

=(in)equality

=cardinality 0/1

=clatatypes

=inverse, transitive, symmetric
=hasValue

=someValuesFrom
=allValuesFrom

EOWL DL = OWL Full

=Negation = Allow meta-classes etc

=Disjunction
=Full Cardinality
=Enumerated types




OWL #isHEF

OWL: constructors

Constructor Example
intersectionOf ; .ACy | Human A Male
unionOf V...V C, | Doctor Lawyer
complementOf ; Male

oneOf P ) {john, mary}
toClass YhasChild.Doctor

hasClass P.C JhasChild.Lawyer
hasValue {x JcitizenOf. {USA |
minCardinalityQ >n P.C 22 hasChild.Lawyer
maxCardinalityQ <n P.C <1 hasChild.Male
cardinalityQ ik =1 hasParent.Female

+ XML Schema datatypes:
*int, string, real,etc
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OWL: Axioms

Axiom Abbreviation
subClassOf
sameClassAs
subPropertyOf
samePropertyAs
samelndividualAs
disjointWith
differentindividualFrom
inverseOf
transitiveProperty
uniqueProperty
UnambiguousProperty

Axioms (mostly) reducible

Example

Human = Animal A Biped
Man = Human » Male
hasDaughter C hasChild
cost = price
President_Bush = G_W_Bush
Male C —-Female

{iohn} C —{peter}
hasChild - hasParent—
ancestor™ C ancestor
Thing C <1hasMother
Thing lisMotherOf—

ropertyOf



OWL Rl

<?xml version="1.0"7>
<rdf :RDF
xmlns:rdf="http://wuw.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:rdfs="http://wuw.w3.0rg/2000/01/rdf-schema#"
xmlns:owl="http://www.w3.org/2002/07/owl#"
xmlns:dc="http://purl.org/dc/elements/1.1/"
xml:base="http://wasp.cs.vu.nl/sekt/ontology/animal">
<owl:Ontology rdf:about= “animal"/><owl:Class rdf:ID="Eagle">
<rdfs:subClass0f><owl:Class rdf:about="#Bird"/>
</rdfs:subClass0f></owl:Class><owl:Class rdf:ID="Animal"/>
<owl:Class rdf:ID="Fly"><owl:disjointWith>
<owl:Class rdf:about="#Penguin"/></owl:disjointWith>
<rdfs:subClass0f rdf:resource="#Animal"/>
</owl:Class><owl:Class rdf:ID="Bird">
<rdfs:subClass0f rdf:resource="#Fly"/>
</owl:Class>
<owl:Class rdf:ID="Penguin">
<rdfs:subClass0f rdf:resource="#Bird"/>
<owl:disjointWith rdf:resource="#Fly"/>
</owl:Class>
</rdf :RDF>



#ikiZiES OWL X &

EEHERE | SHOQM)EH: OILX$EF | DAML+OILKREF OWLKET
BEFHE A class-def Class Class
RE R slot-def rdfs:Property rdfs:Property
LR CAD and intersectionOf intersectionOf
TREATEL CcVD or unionOf unionOf
HEELR s not complementOf complementOf
FELH iR.C domain hasClass someValuesFrom
[i=Eak VR.C range toClass allValuesFrom
2 T top Thing Thing
TS €L Bottom Nothing Nothing
BN EEER (nS.C) min-cardinality minCardinalityQ minCardinality
T KBS (<nS.C) max-cardinality maxCardinalityQ maxCardinality
Wi (o] has-Value hasValue hasValue
SRR D Value-type rdf:datatype rdf:datatype




KR iB=

> LR

DA



INGS

> OWL EMEAREHEBARE, ATHIBIARIE X AER
HEE LR

> OWL I1 RDF #0 RDFS 4&5l: {#AEF XML i RDF i&
i%, F RDF #lit E X6, £/ T KEB5 RDFS #RRIE

> OWL FTIARRGTEIIBIRZENERIEE, MMEBAHAIENX,
AL B BhHEE



HREE (Knowledge Graph)

> FIREIE (Knowledge Graph, KG) RZEHIKAYIE X FIRE,
MRSEAHERENTRPEES. XEREXRE, #B#HT—
FhEFHAL . ERNERISEEENEEN

» FMRENERMEAREARER A "BE-XR-EE" =xE, U
BEEEREMBX "BHE-E" X, EEERTXREERSE,
IR IR B IR 4544

» FMREEREH Google F 2012 £ 5 A%, ATEREWL
BEIEE, MHERERHITREHEAIREIE

> FMRENEELSRIE T AR RN S HEE Sug HiE M2
(Semantic Networks). ##i#iZ%§ (Description Logics). #&
] (Conceptual Graphs)., 1378 T4 BB R Ghrh MUK KR e
(Network Databases) $1=Jo4H7Ffi# (Triple Stores)

> FHAEEEERTIAM KR BIFE, &HYE RDF (Resource
Description Framework) =LZHAY%1IRE, X A RDF &if)iE
E 1 SPARQL #{TEIGFIHEIE; HATIAMEHHEE (Graph
Database) W faE, HIEEMERE (Property Graph) ®7x, £
E#HEE Neod) thiFfE, HAHEMMEIAIES Cypher i#
1784



%ﬂl .ha

> FMRELEEERTIAM RDF ByAE#HIT KR AR ER AR FIR
NLHE, TN EEEN AEHITENFEEE, 7
FA—RIFIFEHTIREZWAE. #HIE. BEfh
é EETULFHEHIRILEHA)\ (KG Embedding), 1§#0iR
AR A ERTR, l__J/ T EREFIFARE
> lXjJ'J:FjCﬁBﬁ KR AR, fMREEREFU TS
> (1) AT KRS FE (Scalable), Eﬁ%’%?‘iﬁi’lﬁﬂﬁifﬂ@%#
TXHEHAXMEMIRE. F0, GDELT £ F5iREE (Global
Knowledge Graph) #i5 35 {24552, #iA 3.64 {ZXK
» (2) BIEG E#9i& (Bottom-up construction), AL IEEEL
FEPIREANE, BIRE ERSEERE B E R AR EE,
i R A LT BTN THIIZ T
» (3) TEFZHREFHIE (Mixed models of construction),
IR EE R AT IAE T A T FNEHE B3 T9 FBah, AT
XASHEIFZX RENNEHEEE. XK. BEREH
PERIRHIT B E R R
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