e

O A@#atE. mFX8E, 760, K5, ME, Afif
%, I Frfoitt ARAA R DLR AR GRA];
PRTFELEES I EAAREGEA, FBARELANE
{E4T 5% =tk (/TR OARMNMHRIEEB. A4 .
It A P4l RNBREG—~EIEEFHRERD
B % 6 B F]

[ iRA42 % 4 o5 640
B #iazaRkT: I %
B 7oe#44: ChinaHadoop
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A

O #1402 &5 A
O & F & LM 6 4e12 K T 122
B RDF#RDFS
B OWL#OWL2 Fragments
B SPARQL &%
B Json-LD. RDFa. HTML5 MicroData% #; ! 4e42 & T
(0 Al 402 £ 50 g ¢ 4012 A F
O KT a4k B (Proteg@ ¢ %02 & 44 5 3%
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(0t A THET LM

Fa 12 & A7 46 o9 Koadk
B BT sh 1§ 4oes
B AU BT ILE B £a1f

H ot AAuE K £adr £ X
B it HAufefsk. A4t kFH X
B # 3z 444 (List, Table, Tree, Graph, etc.)
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%212 69 45 14

1 #a =t F &4 4

B -7 47T
B EMaRT
|
[ *# =4
B A4 “FTAKS
B A7 (4 )RR A
B EAuH
B oHH
N 454
B rzed
|

H B B B BB DR RN )|

4\

mz&ﬁﬁﬁ%
5 H 4y o)

i

% 4

1P 42 W %
£ @ 4 A
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%018 o £

F 18 4aqn . 4K Lot (EA K A)

E 2 Msoit. AR 4on. A4t (EAAL
T)

MKt . R E M Les (S )

F 4R M Aed2 . ARt Aodm (44 A KA R)

BRI AR A BB TS I L 8¢ = PR



F Mt kT T &

— -8 13] & 4 (First-Order Logic)
7 4 X, 4% (Production Rule)

12 & (Framework)

1% LM % (Semantic Network)
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1 o2 K T A
— B~ 4] iZ 4%
ﬁ;cé\ \4\

#

o f % ¢ o FikETARHAEMNES

0O BAAHKES, REH L O IAKT B LM% A 48

o A oD MAH5BKE, GFLATE. AN
0 B F & 54 5 ke %t m AR

0 % D HEA, KEREALAREEEZ

O K &R 6A X2 Lo i 22 40

o §EAH

o §FREAHTEAA AKX
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T %o 4% A T R A

HorniZ 48 . —HR @2 9T £

O£ AHE, LLEM; £8@Prologis +302 & F
HorniZ 4% % ++ £ 3. 4 -

BB AT SR ETE m I ==
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F M 4o 12 K T A

Horniz 4% : — M RE G T 4

O /& F Atom
p(t, t, ..., 1)
®pAiFiH, nAa, tAA (TEXNEFT)
® | F: has_child(Helen, Jack)

BB AT SR ETE m I ==
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F 1 %o 42 K T A

HornZ #&: — R 3 BG T4
O o Rules & & F # &
H-B,, B,, ..., B.
® H5B,B,,...B, £ &F
® HR XK &F
®B,B, .. B, A& AT
has_child(X, Y) :- has_son(X, Y)
O F 2R XA LETE T AN
F(Vy, Vs, ey V) i
has_child(Helen, Jack) :-
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F 1 o2 K T AN

HAZH: AR AIRGTHET &£

O A FHALme, B, s F KiZlim 20 H2 R4 THE
# &k A Ko
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F # %12 K T A

£ T8 4%
o £ 4
O maA—@#HAH— Nk T 4

ﬁ:gil N '% i ’ e_‘_ﬁ’p% :
{X| Student(x) }, {x| Married(x) }

O £4— #BALuMtLta =2 t4% (% FRER)
ﬁ:eil \ }Iﬂ/i) /Iﬁ/\:
{<x,y>| friend(x,y) } , {<x,y>|loves(x,y) }

O ANR——— NI 3K A 6 £ 41
E:QLI: /J"q;]) /J‘éj-:

{Ming, Hong}
RS ATE A BE T E 1 e 5 P



5 # %o 12 & T H AN

#iE 38402 £20:=<T, A>, T Thox, AfpAbox
0 Thox

ThoX €, 4 A (& 4a<2, HABMAG—BHE. §TFHhH
S\ BhASE %, ThoXbei2 /5 A £t ¥, XA
HFEHEMRAGOUG LS, HEAEZAL L,

TBox+<& &
O 2 3L 3| AR £ % 6% A
Mother, Person, has_child
BA T A, £ 4 FoiA 2 Trka
Oad: prasstsenn PLAORE
Mother E 3 has_child.Person
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F £ %212 £ T A

# ik 3 464042 £O:=<T, A>, TépTbox, A#fpAbox
CAbox

ADOX @, 4 5 3 442 (R AR 7 5 4047), #HARIKFP O 4 2
Ao

ABox1% &
O#metis—kF— N2 RT5ETE NS
Mother(Helen), Person(Jack)
Of£4#5s—4AkFANGERRATHRA -G£ %
has_child(Helen, Jack)
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F 40 %e15 £ T H A

XN Y ]

OR—-FE 5L GNMN4% 4%, B E8H LK, 4
R 3

O FHMEGERLGISIFZRETF 24 X4 4%

Feigenbaum## 4] & L5 o F 44 % R 4 4.DENDRAL
Shortliffe st 4| ¢ 695t & %44 % % 60 + R 4 %MYCIN
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F #1 £a12 K T WA

A N#A

P—>Q
IFP THENQ CF =[O0, 1]

O#&F, PRAAXGHHR, QR —A gL X4/, CF (Certainty Factor)#
ZHAF, LB E

O3 B8FPannbz2eXgEAMN X fam, T2L, ZE@X2RAEA4A X
h— At i R HEH4e T

O G S/n St kTHhizes, RMAE “A7 8 “47, @EL
A RALTIh kT4 R4ats, & AL TIhE T R4 B 412

O AFAXRAF4Rra 44, “F£° H2E£K¢ “T/R T
ZHAM R ITE M, TARE “Shci” , LTAELFlamik
# ‘FFEACR” , Rl BEENENT LA 2GR B A, BT
INA T F. {axti§a SN ®mE, AT fsfiAHAG

ég\:

BB AT SR ETE m I ==

ChinaHadoop.cn



F i %af K T M A

724 XKool F
\F AM4 %6528 sl EZLRHM
KA 4 657K EAFH

HAZ P ] 7 E
THEN % #% 4 # R 42847 %, £ 154 #CF=0.6

CF& FT4oin 478 &, 183348 P a9 0 R T 04 % #HMHo
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F # %o 12 K T A

24 X% RS

O a#4: 4FAARL4FATALTHOGOALR R A4 Gimk
THRA, AR, A%, XMEFHITHIZ

O #£44:, AR5 FPEGANA KX4ar, § F& IS,

O A EkTHA L0, R R0, B LA Hi2, S H
éa‘ig%o

O A ALAAEB LGB, RETFANET, G Fann4
P 4ait B AT~ M. R LMD

BB A AN E TS A
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F 4 %o 42 K T A

k- VX X ¥

O #%£% 5

AEXSAKREAMe SRR~ NEIL AT “@i—F Rl H—H
77 @A, b FAMA—BARRAK, HERIE—M+H0E
e T, B, ATEMERG. s, AKBRIRAAHA RS
R Ao

O & fie &k AAT 44t 69 o1

PAEARL G A EN LN E L Qit AL, DGl L &4 £
4 EHaan i b4 ATE R A, ANNL&FHchHidesk
WEkTok (BB EATiE. EXRNSETE) Adb

BB A AN E TS A
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i—gﬂ%ﬂ‘ifw AT :‘a:i A~

& #& (Framework)

OAEL£2ZAGEARBNA:, AAAMNANEHERPEANEZYH G
AR AU —RE U TFRREGLEMNGH#HLRILP

Osab—NHmEdha, stARILPE E—~NEE G122,
Aiplg Rtk st A dm ¥ poslibok. ihE, AGH K3t S
i E A1 o

BB A AN E TS A
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12 & K A A

O 8 R—N#HL42(FH. THhIBMAF)EHGKELY,
LREZEEAP, BERiRATFHARALEL

O AMNeedtTAN 7 (Slo)yg#as, NI TorALEFA
“wla@m” .
—Nth: ATFHEAALAEE—~FTaOEML
—~MNl&: ATFHA e Zhag—1NF @

O A% fo ] &@ 27 £ A7 69 B 148 25| #h A A% (A Fo 1] & 42

BB A AN E TS A
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F A o2 K T RN

15 5 A4 A

<jE % %>

w2l m&sl 41, 42, .., 4hpl
] & % 2 A1, (42, .., Ap2
& % ml @1, 42, .., fhpml

wan: mael H1, 42, .., fArl

“HE: HEREMH]L

# X 41N
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R A t intent result-&

RREEA. Intent

L LF. result
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E . t

14— HENZ 542t
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¥ 4 4a12 K T AN

Fl A L AAEL N %018 & P & 504% 5] 5247

E£% . SAK B FEAE
REEA 1%

Y[R A

L J-B

%o bk A J-C

% fu. JA

24— A L Ci5 42 4 A
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F ] %a<2 K T M A

1 AR 66k 2

O £ &
12 & 2t F °v°éfl&‘$xi3Ffﬁm§ﬁo/\@ EAFlELE Gl AR ETET
5 HAEL f A AT E —-5%5'34-@%0%%1"#‘5,

O 4 ¢

BLEGMEXALET S, Hir 2GR T2 LKET S, BEGERL
FARRE, BARROH NG E LA L LA
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$ 41 foi% A 7 B A

1% 3L M % (Semantic Network)

O 1968 #J.R.QuillianA ##f £+ X FR AR LEL AL, ok AHA
LHARLE—NEReBFHEY, AAdRTOTHNETEZR
#TLC (Teachable Language Comprehenden) ¥ A 4& 4o <2 & & % % o

O ZLMealiABNR: amM4sd, A “FL7° KiEms, AR LA
# “HEHRIN (BRAFAIN)RSEBAZ NG E L, Ak, ELN%
XHEBERAA L. v aHB XN LR~ NPT, & T A G

A% SHE S HAKAA L, QuillianA 24 ¢ & LM % AT
éa‘ig*ﬁ'%‘o

BB A AN E TS A
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F 1 %042 K T AN

1% LM £ K A X
D'xﬂ%¢ﬁ £ ATAMNEY. mAh. HR. BH. #BiE. K

5%, &N $Tu$ﬁ%+% ~&m¢$1mﬁkro%ﬂ,
?ékTuﬁaAéx%@%,m&aAéfkﬁmé

O 24 MEeFPHIn: 2723 ELH#H4%, ﬁ%t%&é@%ﬁm%ﬁ
ELE %o

O % & Ao 0 & B A 4718, IAE X B M R B 2t &34 A st £ 19 2 A
FRGENH 4. RHLEAEARNERE ~NE 24,

(%45“1) 513\) "'ﬁ-«v&wz)

RS A TSRS TS A
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F 1 %o 42 & T & A

EX ARG T "HENFAEMELE-KH

O A§E 3248 kT (VS)F 4(s) (3b) B (b)[:# iL(s,b)]
O AELR%ET:

GS F 4 " ]
Atk
" A ik N
g #h 4E & 1€ N
[ » <
v S e L' Tus

AR LB BREL G FIBNBERITAFTOALE.
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F # %oi2 KT M A

& LA 4K &,

O &4 ZLMEE-FRahilhimnbkirsd, CleEH0E
Wil B TR I3 ELHFEARAIXNETE L

O Aad:. cxmnithAALFEReuER R L Ed.

O 44, A0S hy bl AtEalHF4bEkTEE EFE
AHBEBSTHEARNELGGHRBB ARG LI, HEANLEATEALA
$EERBL 4 PHORARD S %,

BB AT SR ETE m I ==
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;fﬂ%éwaaikﬁ%ﬁ}ﬁ‘

& LA -4k &,

O EE&4: H—Hi5d 38 art, 3 LM% 5HMNAGH XA T4A
4o —NA T 0E LM% EEGE LR DR T LI A 4o iT 3¢
gﬁﬁﬁ% WA IEM LT ENGHRER R L EfH. shis),

A ERAGETEE (LQELKRZTEAFFATHE)GELRNLETE
L8 LRARF 060, FEAERGLZ UM,

Dﬁﬁi%i%ﬁ x@%%fkwm%&éﬁéﬁ %ﬁim&
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+& L M Semantic Web

EEFEAT

H—=NEo
T &S A !

ARAANTFHR: F—NREHE
R —NA. AN A

RO E NP ARLEER LY
XK B IE S R A

BEMFRAELBEINE
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W3C 4 & & & LA 4z A 4,
User Interface & Applications
Trust '

=

Ontology: |
OWL -
SPARQL S reasoning
Q
RDF’ Rule: >
RIF O

representation

URI/IRI
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50t AWM B2 AGEEH Kiz A

A WEB OF [

LINKED DATA
SPARQL

RDF r
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LINKED DA”‘
On the web W‘" (s
Machme-re W‘ /

prmcnples e

°UR DATA 5 ¢

Use RDF as data format
= Use URIs as names for things
= Use HTTP URIs so that people can look up those names

* When someone looks up a URI, provide useful information
(RDF, HTML, etc.) using content negotiation

* |nclude links to other URIs so that related things can be
discovered

ERME A AR EINE e
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%42 @ +# (Knowledge Graph, KG)

Legend

Publications
I

—1ncoming Links
sssss=Qutgoing Links

"Linking Open Data cloud diagram
2017, by Andrejs Abele, John P,
McCrae, Paul Buitelaar, Anja
Jentzsch and Richard Cyganiak.

http://lod-cloud.net/"

BEMFRAELBEINE

S5 PR

ChinaHadoop.cn



RDF % 4~

RDF 4« «

esource Description Framework (& /& 4% & 42 22)

DL Programming of OWL/Rules

SPARQI

RDF Schemas

RDF Model & Syntax
IRI/Unicode
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RDF % /i~

RDF #« &

esource: W& . @& . WH F 45 4T &L A URIHz <2 4%

escription: & 4. 4% fEFo KR 2 19 69 £ %
Framework: # & . 1% 5 foix s # K 6915 ok

BB A T ARETINE I UL 5 PR
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RDF 4 &

OO0 ARDF¥, %02 & Rl =24# X &N

[0 RDF& —~Az 74 (triple) £ 4, Bp& — #0402 T sh ik
PR A 4o T 75 X

O ( , , Object (£) )

BRI AR A BB TS I L 8¢ = PR



RDF & #1

[0 CCFADL& % 2 X 5/ A# %, /R4 £A A 402 { %

O ( , , Haofen)
( , , KG)
RS RA T ARE TS 1 e 5 P



R DF IS also a graph model

to link the descriptions of resources
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RDF triples can be seen as arcs
of a graph ( , edge, vertex)
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Haofen >

speaker

CCFADL

theme

-

ERME A AR EINE e
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In F resources and properties are
Identified by URIs “

http://mydomain.org/mypath/myresource

BB MR AR E T E m I ==
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http://ex.org/haofen >

http://ex.org/schema#speaker

http://ex.org/ccf_adl

http://ex.org/schema#theme

<l http://ex.org/KG
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ex:haofen >

ex-schema:speaker

ex:ccf_adl

ex-schema:theme

< ex:KG

ERME A AR EINE e
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In Fvalues of properties can also be
literals 1.e. strings of characters
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( , , Haofen)
( , , “KG”)

BB AT SR ETE I ==
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ex:haofen >

ex-schema:speaker

ex:.ccf adl

ex-schema:theme

CCKG”

ERME A AR EINE e
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I F literal values of properties can
also be typed with XML datatypes
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CCF ADL has one speaker Haofen
and last 3 hours
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ex:haofen >

ex-schema:speaker

ex:ccf_adl

ex-schema:nbHours

“37~xsd:integer
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RDF % 4 % &, (Blank Nodes)

O RDFA# 24 % &

O —MNRBRTHUEELZ G

O fpR#URI4R2, A4z42 A4 1 Xyz

O #l4o: Haofen® & — kKGi# & ¢ # &

BB AT SR ETE m I ==
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ex:haofen >

ex-schema:speaker

ex-schema:theme

ex: KG>
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RDFR # ## %, KR4 7 AN

Supports Multiple Graphs

4 ™
RDF
B RDF/XML i JSON-LD
<rdf:RDF N
xmlins:ex-schema=http://ex.org/schema#> —— @6" 5‘7%
<rdf:Description rdf:about="http://ex.org/ccf_adl”> e ) o
<ex-schema:speaker rdf:resource="http://ex.org/haofen”/> y e
<ex-schema:theme rdf:resource="http://ex.org/KG”/>
</rdf:Description>
</rdf:RDF> | N-Quads
ﬁ
~ Turtie _httN;/TnplleSf dl
. _ < http://ex.org/ccf_adl>
@prefl_x ex: <htip//ex.org/> . <http://ex.org/schema#speaker>
@prefix ex-schema: <http://ex.org/schema#> <http://ex.org/haofen>.
ex:ccf_adl
ex-schema:speaker ex:haofen; < http://ex.orglcef_adl>
ex-schema:theme ex:KG. <http://ex.org/_schema#theme>
<http://ex.org/KG>.
AR E AN TIE g 5=



vink & A 8%

5 4 s % 4, 6 B A Az 4a 2t &
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MM es 2, —NEnA ff]#)é

ARR—MAXRTHEHR
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( | , Haofen)
# K %k ACCF ADL# & 2 A — 4 i# &

BB AT SR ETE I ==
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( | , Haofen)
Z 4 ACCFADL# & 2 A — 424 %

BB AT SR ETE I ==

ChinaHadoop.cn



RDF £ % 2~ X # 2 L %0 4%

Cexhaoten_D Cextaoten D
@cf_adD ex:guilin>

£ 7 . CCF ADL# 2 R .U L RE5GET PH&RN

BB AT SR ETE I ==
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oA X 2 LG 42 T ¥4 #H A%

Cotetn
@ccf_acD gguilin)

BB AT SR ETE I ==
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P 4z (. RDF

O 4474 ZRDF A £ &% & % £z &.

B ostia. Rz, 2. F4%

B = 44z iz RDF(S)

B ZA%42RDFAF 642 4&: YAGO2
YAGO2: # Aannotated RDF & F 4 4012 £
EEA X (s,p,0):1

B AR -/ &

B ol F (HedE, stilz, &4) : 2017%1A

BB AT SR ETE m I ==
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RDFAeRDFS

RDF Schema ( RDFS)

RDFS/ARDF At L4244 7T —ANKiE. MAF W2z F N, WLATFLE
BT APkt d b, #4%%, RDFSHRDF# A 24 7T — N K
Aty £ 4 4o

#.4]. <http://mymetadata.vocab.org/Author>
<rdfs: subClassOf >
<http://purlorg/dc/elements/1.0/Creator>.

Ltk = kT A A A x Lt 73 Author & Dublin Core # 7, # 42 Creator
“F £. RDF Schema it R @ 3 xH @ N LA TRECEGATEEZ
Al 4%, ADAMSG LG —RBAGTHERBITT A

BB AT SR ETE m I ==
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RDF Schema SRDFSZ

ARDF 2 LT 4 T 44 iC:
Class, subClassOf, type, Property, subPropertyOf,
Domain, Range

schema

data
speaker

ERMEEA A RE TS NE X1
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RDFS 3 32 5 41

gk rdfitype AT % 45 AN 4]

.=||]=.

AT A 6 3] rdfsisubclass F #f 42\ 3]

l

a3 rdf:type 3 A #4 23]

# R rdfs:domain #RA
# % rdfsirange 23]

.=||]=.

X -8 R gk

l

* E-4p 3 rdftype #AA

BEMFRAELBEINE

JCJhI.i r%a%fg?



OWL#OWL?2

RDF(S) & & 6 2 L6942 4

# dRDF(S)Tir b+ — M ELwEL, en@ L2645 F T, RDF(S)
B AR ZRARF, Lédk S FAGKE

st F A3k &4 2L RDF(S) ¥ i drdfsirangez L T & 44 ¢4 44 3%,
, HARADAHANRG, AE AN ZEBEATELEAGEAH ARG
4% 2% A IR R A o

£. BH. MeFHhHi: ROFSO)FAEEZHANNSINE. B Ao
AEREH L REREH o

FiaxEgeL: ARDFO)FP R4 2 M F £ £ 4%, 4o FAFHAHZ
AGF £, X EEFRZAHINER R ARG o

BB A AN E TS A
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OWL#OWL?2

RDF(S) 49 4= F4

ABHR: oL EHETRALCAGRELAAITAR, ok —
NMNASE (LEANA) , —ITREI AL HTF5

£FFENRAERGH AL, CpEF W EHG L RSN, ot &M, ¢
i, RBAFA-NEHRRAZI—NEHGEEHRF

W3C4# & 7OWL1& ¥4 £RDF(S), %A A ELR LA TAKGHKEE S

BB A AN E TS A
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OWL#OWL?2

OWL g /™~

W3CF20024%47A31a 44 7OWL Web A4+ 5 (OWL Web Ontology
Language) Tl £ & thta ¥, LA RA T L4 L5 LA

OWL# =ANF#F

® OWL Lite
® OWLDL
® OWL Full

BB AT SR ETE I ==
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OWL#OWL?2

OWL# =/NFi&7F

Fi& % £ 4 & A M4 o

OWL Lite AT RELA LR EEZ— N4 £ 2 kT | X 45 K% (cardinality), 4=
ML ERARGHAA, futk K& A0,

OWL DL 4. OWL Lite £ 5¢ £ @, 4 TOWL+E 5 ¢ F—NETHUREINELEH
AR 2525 LAZHBERTH | —NF£H, 2HY9ER
7 o A BN —NEGEH

OWL Full v fFa e L (RDF. OWL)44 i —~NETIAHE R HEELA
A L& Ao (L, AANTAEATHIZHRMAIR | F 3 NDERG—NE LR
45 3 #OWL FULL ¢ 57 # featurec OWL | ix NE A F 65 — ANNko

Fulli2 $ L 2B B i@ 5 R AT 4 =
& o

AR ZHEHHK S

BEMF A LB NS

mmsfiﬁﬂﬁ

ChinaHadoop.cn




OWL#OWL?2

HHFOWLFETHAA

O £#O0WL Lite ROWL DLz 2RATAFPFEEMNETAS K
A LG LHRGTREMS;

O £#0WL DLLZAOWL Fulz 2RAcF A AL 3 ARELER
RDF&g it Al dusd] (e 2 LAV G AR UBR ALV RKT B H);

O 44 AOWL Fullm & 2OWL DL, #3265 3 45 T4 F 4 T /%,
B A a4 L5 246 3 HFOWL Fulleg 4 4 2 o

BB A AN E TS A
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OWL#OWL?2

OWL 5RDF & £ 4

O OWL Full<T sx & & 2 RDF ¢ 4 & ;

O OWL Litefe OWL Full =T s & s & — N¢9 R AL 9RDF 69 4 & ;
O #74 ¢9OWL x 4% (Lite, DL, Full)#g 2 — ARDF x 44 ;

O 774 «9RDF x 4% 4t & — AOWL Full 4% ;

O =4 — ®RDF x 45 & — 4~k ¢§OWL LitefeOWL DL X 4% o

BB AT SR ETE m I ==
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OWL#OWL?2

OWL+4 iC
O %44 %9

exp:i& # i owl:equivalentClass exp: & % & &
exp: # 4§ owl:equivalentProperty exp: 5z %

exp:i& z A A owl:samelndividualAs exp: J- #q

® expA 44 % 1 http://www.example.org # %] %% ;
@ ULEINZAARINENT ANE, ANEHR, RAANAREMG,

BB AT SR ETE I ==
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OWL#OWL2

OWL+4 iC

O 295 HetEti

exp:ancestor rdf:type owl:TransitiveProperty

® exp:ancestor # — Nt i% £ 4% ;
® t4e: exp:.d-f exp:ancestor exp:d-#k; exp:ds#k exp:ancestor exp: ds &
Az 248 L & 8], A exp:d- 8] exp:ancestor exp: s & .

O zMangitii

exp:ancestor owl:inverseOf exp:descendant

® exp:ancestorfeexp:descendant & & & % % ;
® b4o: exp:dsH exp:ancestor exp: .tk
Az Ax 4% L& F 8], A exp:d-+k exp:descendant exp: J- #

BB AT SR ETE I ==
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OWL#OWL?2

OWL+4 iC

O 295 Heof i

exp:hasMother rdf:type owl:FunctionalProperty

® exp:hasMother 2 ~MNAH KRG EH; AAFTNIAZA-NEF

O =9 &4 egzt e 4

exp:friend rdf:type owl:SymmetricProperty

® exp:friend £ —NE A=t fh i 69 &4
® ibi4o: exp: - exp:friend exp: .- %
ARz Ax g Lk F H, A exp:ds+k exp:friend exp: -4 .

BB AT SR ETE I ==
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OWL#OWL?2

OWL 44 iC
O AW BB BHaE: 24EE

exp:Person owl:all\ValuesFrom exp:Women
exp:Person owl:onProperty exp:hasMother

® exp:hasMotherf # +% B Fexp:Person £ ¢) st 42, REGRMA L LA
exp:Women iz M % .

O AN ERGBHIFAR: GAakE

exp:SemanticWebPaper owl:someValuesFrom exp:AAAI
exp:SemanticWebPaper owl:onProperty exp:publishedIn

® exp:publishedInf # <& & F exp:SemanticWebPaper £ ¢ st 42, R 5 69 IR 44 3F o~
kA exp:AAAL X AN £,
t@agz=amiad T £FELRGRLIHF 2L ARAAALL,

BB A AN E TS 1] ==
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OWL#OWL?2

OWL 44 iC

O A9 aHaBEaE: LAHRE

exp:Person owl:cardinality “1”"xsd:integer
exp:Person owl:onProperty exp:hasMother

® exp:hasMother/& % +& B Fexp:Person £ ¢4 842, 2% 64 IR4A 2 8 H — A5
® “1”¢9 % 4% £ A ik & 9 AXxsd:integer;
@ XRAAKNAEK, AR LETEHGAHIFAER.

BB AT SR ETE I ==
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OWL#OWL?2

OWLq iC

O 29dax g%

exp:Mother owl:intersectionOf _tmp
_tmp rdf:type rdfs:Collection

_tmp rdfs:member exp:Person

_tmp rdfs:member exp:HasChildren

® tmpAisathik; @ Ardfs:Collection£ 4, 2 —AHNRE;
2 & A& 7 &exp:Person, exp:HasChildren;
® I i& = 7 478 exp:Mother & exp:Person, exp:HasChildrenix s N£6 X %o

BB AT SR ETE m I ==
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OWL#OWL?2

OWL44 iCc 3+ &

OWL ¥ ¢ & ¢ +4 iC 1% 4

owl:oneOf 7 AM A LA
owl:disjointWith EFRANEALRAR
owl:unionOf EMEGAEH

owl:minCardinality

owl:maxCardinality R R A AR AR

owl:InverseFunctionalProperty | # 81 £ & £ & # & # & 1

BRheaixat, FHAARXELELH —~NK

owl:hasValue *

BB AT SR ETE m I ==
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OWL#OWL?2

OWL?2

O OWL# & 4w A; # 6gOWLA A ik #2 A OWLL;

O OWL2z2 3L 7T —#%OWL# F4E& = R E RS A, R FE
*“%iﬂ&%+%,u&&ﬂf$nﬁrﬂ

O OWL2¢ = x F & 5.

OWL2RL, OWL2QL, OWL2EL

BB A T ARETINE I UL 5 PR
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OWL#OWL?2

OWL 2% & R % #

OWL 2 Full

ARE

Undecidable

2NExpTime-
Complete

NExpTime-
Complete

PTime-
Complete

BEMFRAELBEINE

JCJhI.i r%a%fg?



OWL#OWL?2

OWL 2 QL

O QL4 A&query language s & &, + A AT Ak o 51448+,
O OWL2QL# 5 24 2ACO, 3k % & A kM4 432,
OOWL2¢=4F#E5 P, QLR AHE;

O OWL2 QLA & F 44 £ 12 45 4% $ DL-Lite:z sL 49

BB AT SR ETE m I ==
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OWL #OWL2

OWL2QL &4 & 2

fuif A e8] oC o & 6 46 R T AR A8 F e
rdfs:subClassOf Mother = Person
rdfs:subPropertyOf hasSon E hasChild
rdfs:domain JhasSon.TC Person
rdfs:range TC VYhasSon.Person

owl:inverseOf

hasChild=hasParent™

owl:disjointWith

Women n ManZ |

BEMFRAELBEINE

A

S5 PR
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OWL #OWL2

OWL 2 QL 4 %

%8

@/*
F: ij 3 Xt ati ARe

R 45| ka2

QL Ak

#OWL2QL# & 5 rE4], XA TFOLAKR S TIRML AT 5 9 Kot ot i) 5 2K

BB AT SR ETE m I ==
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OWL#OWL?2

OWL 2 EL

O OWLZ2ELE A#A KEH#HA, #H1EHEt;
O AAHESHBRSEE R, 4% EEF K& AARSNOMED CT;
O 7 2 & &PTime-Complete;

O OWL2ELR K F# A3 455 EL++2 L 69,

BB AT SR ETE m I ==
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OWL#OWL2

OWLZ2EL &% 4 %

fuF 6 4% 48] iC 2t 5 6 44 & 13 4% A 31 B4
rdfs:subClassOf Mother = Person
rdfs:subProperty Of hasSon E hasChild

JhasSon.Children = Person

owl:someValuesOf Parent = 3hasSon.Children

owl:intersectionOf Star N Women C Scandal

owl: TransitiveProperty Tran( hasAncestor )

OWLZ2EL £t kik4 T £ 29 &

Female m 3likes.Movie n 3hasSon.(Student n Jattends.CSCourse )

A EROGE, LFRZ4 LAt ARG

BRI AR A BB TS I L 8¢ = PR



OWL#OWL?2

OWL 2 EL 4 22 &9 ] F
Apple E 3belnvestedBy.(Fidelity mBlackStone)

%‘%é'gi"i"f".gz&%o
dbeFundedBY.Fidelity = InnovativeCompanies

CL R R S PN E L P
dbeFundedBYy.BlackStone E InnovativeCompanies
450 B 7 3k K 4 4N 3] A R 4| B ko

belnvestedBy = beFundedBy

PR R A B0 8 o

BB AT SR ETE m I ==
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OWL#OWL?2

OWL 2 EL 42 22 ¢ #] T
Apple E 3belnvestedBy.(Fidelity mBlackStone)
dbeFundedBy.Fidelity = InnovativeCompanies

dbeFundedBy.BlackStone = InnovativeCompanies
belnvestedBy = beFundedBy

BB AT SR ETE I ==
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OWL #OWL2

OWL 2 EL 4 22 49 4| F

Apple £ JbelnvestedBy.(Fidelity nBlackStone)
dbeFundedBy.Fidelity = InnovativeCompanies

dbeFundedBy.BlackStone E InnovativeCompanies
belnvestedBy C beFundedBy

Apple = JbelnvestedBy.Fidelity

BB AT SR ETE I ==
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OWL#OWL?2

OWL 2 EL# 22 ¢ #] F
Apple = JbelnvestedBy.(Fidelity MBlackStone)
dbeFundedBy.Fidelity = InnovativeCompanies

dbeFundedBYy.BlackStone E InnovativeCompanies
belnvestedBy E beFundedBy

Apple E IbelnvestedBy.Fidelity
Apple E 3beFundedBy.Fidelity

BB AT SR ETE I ==
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OWL#OWL?2

OWL 2 EL 4 22 ¢4 4| F

Apple = JbelnvestedBy.(Fidelity mBlackStone)
dbeFundedBYy.Fidelity E InnovativeCompanies

dbeFundedBYy.BlackStone E InnovativeCompanies
belnvestedBy = beFundedBy

Apple = JbelnvestedBy.Fidelity

Apple E 3beFundedBy.Fidelity
Apple E InnovativeCompanies

BB AT SR ETE I ==
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OWL #OWL2

OWL2RL

O OWL2RLA % £RDFS& A 2 R &, ## T HAKG LR L

O OWL2 RLARDFS# £sd | NBHaGHEH (RHHE, ZAH,
#HH); LFEAFHAMN; A FEHGEHIFAE;

O 7 2 & &PTime-Complete;

BB AT SR ETE m I ==
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OWL#$OWL2

OWL2RL &%

O OWL 2 RLter Horsteg 1. /& Lak[1] L 4d @ k. +% T /e ¢ A 4 R 4%
OWL44 ic 3| ~RDFS, ¢ #RDFSA 2442 L 54 %, B M2
tH4F 2R APTIMeL 3 ;

O OWL2RLE# A Z 4 &4 A4 £ %4

O £Reg—A6 2, OWL2RLAE £ 4 3 # #3248 i+ 64 AR5 5,

[1] ter Horst, H. J. Completeness, decidability and complexity of entailment for RDF Schema and a
semantic extension involving the OWL vocabulary. J. Web Sem., 2005, 3, 79-115.

BB AT SR ETE m I ==
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OWL#OWL?2

OWL2RL k& % 2

R iF 6 4% 44 C

rdfs:subClassOf

rdfs:subProperty Of

rdfs:domain

rdfs:range

owl:TransitiveProperty

owl:FunctionalProperty

owl:sameAs

owl:equivalentClass

owl:equivalentProperty

owl:someValuesFrom

owl:allValuesFrom

BEMFRAELBEINE

A

S5 PR
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OWL #OWL2

OWL 2 RL # 2= % A~

O OWL 2 RL#p32 R 4tst Fpldkdzeaie;, PTimed 24 &2 4Fst 52
BlHEHREIFTIGE SR,

O 4 2t 2 U A K 6 4 32

p rdfs:domainx, spo = srdf:itype x
p rdfsirangex, spo = o rdfitype x

® 5,00, XAEE;
® #|F: d& exp:hasChild rdfs:domain exp:Person,
exp:Helen exp:hasChild exp:Jack,
# exp:Helen rdf:type exp:Person,

BB AT SR ETE m I ==
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OWL#OWL?2

OWL 2 RL # 22 % A~

O subClassOf#esubPropertyOf « 4% & 4

p rdfs:subPropertyOf g, q rdfs:subPropertyOf r =
p rdfs:subPropertyOf r

v rdfs:subClassOf w, w rdfs:subClassOf x =
v rdfs:subClassOf x

® p,qILV,WXAEFT;
® #|F: & exp:hasSon rdfs:subPropertyOf exp:hasChildren,
exp:hasChildren rdfs:subPropertyOf exp:hasOffspring ,
# exp:hasSon rdfs:subPropertyOf exp:hasOffspring -

ﬂﬂté&#ﬂ%

ChinaHadoop.cn
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OWL #OWL2

OWL 2 RL # 52 % A

O 4=t 2l fEHWEHEHE

p rdf:type owl:TransitiveProperty, upw, wpv = upvVv

O 4zt 255 #HH#H3E

p owl:inverseOf g, vpw=wqV
p owl:inverseOf g, vqw=wpVv

BB AT SR ETE I ==
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OWL#OWL?2

OWL 2 RL # 22 & A~

O 4=t 4 A4 432

v owl:sameAs w, w owl:sameAs u = v owl:sameAs u
v owl:equivalentClass w = v rdfs:subClassOf w
v owl:equivalentProperty w = v rdfs:subPropertyOf w

v rdfs:subPropertyOf w, w rdfs:subPropertyOf v =
v rdfs:equivalentProperty w

v rdfs:subClassOf w, w rdfs:subClassOf v =
v rdfs:equivalentClass w

BEMFRAELBEINE

A

S5 PR

ChinaHadoop.cn



OWL#OWL?2

OWL 2 RL # 32 % A~

O 4=t 842834 R4

v owl:allVValuesFrom u, v owl:onProperty p,
w rdf:type v, w p x = x rdf:type u

® & . & exp:SWPaper owl:allValuesFrom exp:AAAl,
exp:SWPaper owl:onProperty exp:publishedin ,
exp:paperl rdf:type exp:SWPaper,
exp:paperl exp:publishedIn exp:conferencel,
# exp:conferencel rdf:type exp:AAAl.

BB AT SR ETE m I ==
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OWL#OWL?2

OWL2A. 4T ¢ 4 72 4 %

O OWL 2 DL reasoners
FaCT++ (Manchester), HermiT (Oxford), Pellet (Clarkparsia)

O OWL 2 EL reasoners
CEL (Dresden), ELK (Oxford)

O OWL 2 RL reasoners
Jena (HP Labs Bristol, Aberdeen), Oracle 11g OWL Reasoner (Oracle)

O OWL 2 QL reasoners
QuOnto (Rome), Quill (Aberdeen)

BB AT SR ETE m I ==

ChinaHadoop.cn



SPARQL % A

[0 RDF# &4+ 5
B K FRDF# 4 4
O Tukzt FE ¢z £48 5 5 2« 454 (joins)
O &mAzh B&EE LM
[1 SPARQL Protocol and RDF Query Language

FEW : http://www.w3.org/TR/rdf-spargl-query/

BB AT SR ETE m I ==
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SPARQL &4 & #

A SPARQL query comprises, in order:

m  Prefix declarations, for abbreviating URIs

m  Dataset definition, stating what RDF graph(s) are being queried

m A result clause, identifying what information to return from the query

®  The query pattern, specifying what to query for in the underlying dataset

®  Query modifiers, slicing, ordering, and otherwise rearranging query results

# prefix declarations
PREFIX foo: <http://example.com/reszources/>

# dataset definition
FROM ...
# result
clause
SELECT ...
# query pattern
WHERE {

}
# query modifiers

ORDER BY ...

BRI AR A BB TS L 8¢ = PR



SPARQL &4 £ A4 &,

Di%, RDF?@%&&, ’X u?n 5}(‘% u$n 3‘85':;

O = xm44s  (triple pattern) , AWHEREF & ¥ 7]
TEHGZ AR, ZAURZIAHALER, BA
EAAFTALHFEE;

OSELECTF g s & EAaizE T

BB A AN E TS A
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SPARQL &4 & &

— AN £ g SPARQL 414

PREFIX exp: http://www.example.org/
SELECT ?student
WHERE {

?student exp:studies exp:CS328.

}

©® b4 AT A £ 46CS3281R42 69 % 4
® Jo# 42 & 9SQL+E & # iT24 & ;
® PREFIXF ot 174 L 2R EH, 5 THSI WO BEEAMNE

BB AT SR ETE m I ==
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SPARQL 4 1% &

SPARQL & # & € £ 4k 2 4>

O OPTIONAL

SELECT ?student ?email
WHERE {

?student exp:studies exp:CS328 .
OPTIONAL {

?student foaf:mbox ?email .

}

}
® LA 28CS328iRAe S A 45, WA G, OPTIONAL £ 42 3
T4 R RS, FrkFBQFEHE, P4 4248

BRI AR A BB TS I L 8¢ = PR



SPARQL &4 & &

SPARQL & & & %4k F &/

O FILTER

SELECT ?module ?name ?age
WHERE {

?student exp:studies ?module .

?student foaf:name ?name .
OPTIONAL {

?student exp:age ?age .
FILTER (?age > 25) }

}

® L FAHE, LMEREE, URMAMNGFEH; 4 FTHFH, L2 T84 L0
*F25%,

BB AT SR ETE m I ==
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SPARQL 4% &

SPARQL & & & % ¢k F &/

O UNION

SELECT ?student ?email
WHERE {
?student foaf:mbox ?email .
{ ?student exp:studies exp:CS328 }
UNION { ?student exp:studies exp:CS909 }

}

® 5444 15-1% 42 CS328 K, CS909 49 5 4 44 .4 »4 & 4 44
@ ik, LW ARALT LAY, %R EAMPHMA, L2z R RagXLnd;
(2. & #oOPTIONAL Z 31| -

BB AT SR ETE m I ==
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SPARQL &4 & &

SPARQL &g X © %4t F 4

O FROM

SELECT ?student ?email ?home

FROM <http://www2.warwick.ac.uk/rdf/student>

WHERE {

?student exp:studies exp:CS909 .

OPTIONAL { ?student foaf:mbox?email .
?student foaf:homepage ?home. }

}

O 5144 141842 CS909 ¢ F 4 448 sA B 4 44 Fo {2 4k ;

® FROM£4# F 3| T & 0 AR N & T 5 9] 6§ 4042 £,

BEMFRAELBEINE

A

S5 PR
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SPARQL 441 1% &

SPARQL - 24 :

finance:g& 4| ¥ & rdf:type finance: #. # ¥ 4.
finance: 7 2 3&, finance:control finance: 3 4| ¥ &
finance: § 3 % finance:control finance: & 72 ™

finance: 4 i #, finance:hold_share finance: & 42 ™
finance: £ 42 #& finance:control finance: 7 £ £ &
finance: z £ £ & finance:main_income finance: #. # % 4
finance:s2 4| ¥ @ finance:acquire finance: & 4 M
finance: s 4| ¥ & finance:acquire finance: = i £ &

SELECT ?P ?X
WHERE { |
2P finance:control 2¢ . LA G £ %o

?¢ finance:acquire ?X..

BB AT SR ETE m I ==
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SPARQL 44 1% &

SPARQL 414 24

finance: g 4| ¥ &

rdf:type finance: 4. # $

finance: 7 2 3&, finance:control finance: 3 4| ¥ &
finance: § 3 % finance:control finance: & 72 ™

finance: 4 i #, finance:hold_share finance: & 42 ™
finance: £ 42 #& finance:control finance: 7 £ £ &
finance: z £ £ & finance:main_income finance: #. # % 4
finance:s2 4| ¥ @ finance:acquire finance: & 4 M
finance: s 4| ¥ & finance:acquire finance: = i £ &

SELECT 7P ?X
WHERE {

?P finance:control ?c .
?c finance:acquire ?X .

LR

?P ?X

I £ # F AR
I £ # 7 ik %

BEMFRAELBEINE

A
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SPARQL 4 &

acquire

RDF&%\Z% Q I £ R

control I

L?t\lh_ﬂm

acquire DBz =
control A

main| income

B

control > FikEMH

‘ WANDA GROUP

' N/

‘ SELECT ?P ?X
el ’c acquire WHERE {
?P finance:control ?c ..
control 2¢ finance:acquire ?X .
}
T EA T A RE TS L 8¢ = PR



& % SPARQL &4 7 #1

PREFIX foaf: <http://xmins.com/foaf/0.1/> PREFIX foaf: <http://xmlns.com/foaf/0.1/>

PREFIX org: <http://example.com/ns#> ASK  {2x foaf:name "Alice" }
CONSTRUCT { 2x foaf:name 2name }
WHERE { 2x org:employeeName 2name }

“Find the people who live in “Palo Alto ” and have founded or are board members of companies in the
software industry. For each such company, find the products that were developed by it, its revenue, and
optionally its number of employees. “
SELECT* WHERE
{ 2x home “Palo Alto” .

{ ?x founder ?y } UNION { ?x member ?y }

{

2y industry “Software” .

?z developer ?y . SPARQL 1.1:

?y revenue ?n .

OPTIONAL { ?y employees ?m } . EV&I'YThiI‘Ig you loved about SPARQL
} plus Aggregates, Sub-queries,

) Property paths, Negation and more!
AR E AN TIE I B



RDF## T 4R 9 R iEH, REATHAXABY

A very simple query to express at the conceptual level ...

“Find people who are members of an organization founded by a relative. “

but tedious to formulate precisely against RDF data

SELECT* WHERE

{{ ?x member 2y } UNION
{ 2x board_member 2y } UNION
{ 2x ceo 2y } UNION
{ 2x works_for 2y } UNION
{ 2x employee 2y } UNION
{ 2y employer 2x } UNION
{ 2x intern 2y } UNION ....
{ ?z founder ?y }
{ ?z brother ?x } UNION
{ ?x brother ?z } UNION
{ ?z father ?x } UNION
{ ?x father ?z } UNION
{ 2z mother ?x } UNION
{ ?x mother 2z } UNION ... RDF provides the flexibility to use any predicate

} and any type in any statement but no mechanism to

define the meaning of those predicates and types

Every possible way membership
in an organization can be expressed

in the RDF data

Every possible way family relationship
can be expressed in the RDF data

BRI AR A BB TS L 8¢ = PR



A4k (ontology) =T s 4 F. 4o 2 b &4 = 1] 69 48 3L 1) &

Let’ s revisit our simple conceptual query

“Find people who are members of an organization founded by a relative. “

Assume some mechanism to specify relationships between predicates as follows:

relative
(symmetric property)

member

parent

= Inverse(child)
=

works for

employee =
Inverse(employer!

SELECT* WHERE {

Simpler precise query against the RDF 2x member 2y .

data enriched with the above 2z founder 2y .

semantic knowledge (ontology) 2 relative Px

}

ERME A AR EINE e
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SPARQL 414 4% &

SPARQL -&-44 41

finance:g& 4| ¥ & rdf:type finance: #. # ¥ 4.
finance: 7 2 3&, finance:control finance: 3 4| ¥ &
finance: § 3 % finance:control finance: & 72 ™

finance: 4 i #, finance:hold_share finance: & 42 ™
finance: £ 42 #& finance:control finance: 7 £ £ &
finance: z £ £ & finance:main_income finance: #. # % 4
finance:s2 4| ¥ @ finance:acquire finance: & 4 M
finance: s 4| ¥ & finance:acquire finance: = i £ &

SELECT ?X?Y
WHERE { R £ MR G GAE]
?X finance:conn_trans ?Y .

}

BB AT SR ETE m I ==
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SPARQL %4 & &

SPARQL 44 24 ;

B AL 6 A X

hold_share(X, Y) : - control(X, Y)

conn_trans(Y,Z) : - hold_share(X, Y), hold_share(X, Z)

SELECT ?X?Y
WHERE {
{?Z finance:control ?X .
?Z finance:control ?Y. }
UNION {?Z finance:hold_share ?X.  # & # &% £ 63 X2
?Z finance:hold_share ?Y. }
UNION{?Z finance:control ?X .
?Z finance:hold_share ?Y.}
UNION{?Z finance:hold_share ?X.
?Z finance:control ?Y.}

¥

BB AT SR ETE m I ==
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SPARQL &4 i& &

SPARQL -4 4

B AN 6 A X
hold_share(X, Y) : - control(X, Y)
conn_trans(Y,Z) : - hold_share(X, Y), hold_share(X, Z)

SELECT DISTINCT ?X?Y

WHERE {
{SELECT ?U ?X WHERE{?U finance:hold_share ?X .}}

{SELECT ?U ?Y WHERE{?U finance:control ?Y .}}
¥

® SPARQL %44 & 44, 8GeWHEREF 4 ¢ €,4 SELECT# 4,

ﬂﬂté‘e#ﬂ%

ChinaHadoop.cn

BEMFRAELBEINE



SPARQL A T # % & A 4 & 4
&80 & 4 b BA G Tk

O 4% % 3 & i# % (Signal transduction
pathways) /& &% 4 %45 ¥ 2% 5
AUEREHAERG B4

o CAl4 44 4 % (CAL Pyramidal
Neurons) A TR % & KmH T &% T
R 4%

O ZMNTAUKHLALEETHFFER
YA A NI I
(candidate genes )<%?

BB AT SR ETE I ==
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% %o 42 £ SPARQL 414 F #1
A SPARQL Query Spanning 4 Sources

prefix go: <http:Vpurl.crglcbolowl/GO#=

prefiz rdfs: ﬁhnp""wmv w3.org 200000 Vrdf-schemass
prefix owl: <h 'www wl org 200207 iowi=>

prefix mesh: < wrl_orglcommens/record meshi>
prefix sc: <http:d pu .orglscencelowl/scencecommons’>
prefix ro: <http:/iwww .obofoundry. ong/ro/ro.owl#>

select|79enenan'e ?processname | -

where
{ graph <hfy 'P purl.o 'mrr‘mnns-hcls.‘mbmesm
?paper “p mesh:D017366 .

Particle sciidentified |::| Tpaper.
Pgens scidescnbes gtgrﬂr_ggngipmdum mentoned_by Particle.

<http:!purl.org'commaonsicls)
rnhemprd?s su?fglass"( Tres. o=
'?res owl:onProperty rochas_funciion.
?res owl-someValesFrom Pres2.
7res2 owt:onProperty rocrealized_as.
?res2 ow:someValuesFrom Pprocess.
'fh <http:!purl.crg/commons/hcisi200704 16/classrelatons>
[{ process <han'pur| orgicbo'owl'cbo#part_cf> go:GO_0007166}

{"pmoess rdfs:subClassOf go:GO_0007166 J}

?protein rdfs subClassOf 7parent.

Pparent owleguvalenClass Tresl.

"resS ow hasValue 7gene.
commonsihclsigene>

graph <hfip://purl.orgl'c
’-‘m ename }

“gene rdfs:'abel ¥
graﬁwe:hnp purl. crg.cormmslhcsr.ﬂu.‘u-nfa
_ { ?process rofs-label Tprocessname}

Inference required

-Mesh: Pyramidal Neurons

"\GO: Signal Transduction

\

Pubmed: Journal Articles

\

Entrez Gene: Genes

\

DRD1, 1812
ADRBZ, 154
ADREZ, 154
DRD1IP, 50632

adenylate cyclase activation

adenylate cyclase activation

amestin mediated desensitization of G-protein coupled receptor protein signaling pathway
dopamine receptor signaling pathway

SPARQL makes ad hoc queries over
multiple data sources (in RDF) easy

se activatin thva
se mhilai‘tingg p%athway?'
signaling pathway
signaling pathway
signaling pathway
signaling pathway
signaling pathway
signaling pathway

BEMFRAELBEINE
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JSON-LD

CO0JSON-LD £ JavaScript Object Notation for Linked Datatg 45 5, & —
A £ FISON & 5 Fo 44 #h 7 3% # 42 (Linked Data) 4§ = % . JSON-LD #
KT 4 THE SISONAFHGQ@H, RA4Ta—~ NIt FPREAELATL
I # 38 B JE T # 48 . JSON-LD ¢4 4% & #JSON £ &

C0JSON-LD 4t 22 & o 4« APl (JSON-LD Processing Algorithms and API)
#HATa4ISON-LDE A EG A A KA a, B EH o T
s JavaScript, Python#Z Ruby % % %2 77 4% ¥ A # 24 JSON-LD x 4% i /7 4%
3k Fo s 32

BB A AN E TS A
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JSON-LD

— A4 £ 69 ISON A

{

"name": "Manu Sporny",
"homepage": "http://manu.sporny.org/",
"Image": "http://manu.sporny.org/images/manu.png"

}

® X NSON X5 & F—NA. ANBRG e L6430 “name” RAHL
%, “homepage” & &£ # W, “image”’ ZA XM BAE. % @i B K 2H
“name”fe “image” i # 9 K% o

BB AT SR ETE m I ==
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JSON-LD

JSON-LD A& # 4+ 2 ?

{

"http://schema.org/name”: "Manu Sporny",

"http://schema.org/url”: { "@id":"http://manu.sporny.org/" }, "http://schema.org/image":
{ "@id":"http://manu.sporny.org/images/manu.png" }

¥

® JSON-LD#& it 5| ~#. %0t KiE kT, thdet— A F “name”, “homepage”Fe
“image” ¢gURI, {454 3% X fodu B 12 X A Krdo

BB AT SR ETE m I ==
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JSON-LD

JSON-LD#e +& L 9

EIJSON-LDE%M%XWUMML#& CAI R A £ 45 BHE £ 40
RHBEFT G KB, #lde, BANKBER LS AL “‘name” T L AL AL

O JSON-LD ¢ 2 20 % K & & K 3f 93 L™ # K4 (Turtle/SPARQL/Quad
Stores), mAMUME., FELURBGO@—BF LA G Xt

BB A T ARETINE I UL 5 PR
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RDFa

OORDFa (Resource Description Framework in attributes)  ® 7 4z 12 1% &

ORDFaAW3CH# 4z k. v 2 TXHTMLG UANEH, W R4 /%%
TRAA| A X B A MR P it Ta4uBERG R R

O5RDF ¢ 2t & £ 4 4% 15RDFa<T s4 % RDF ¢4 = 7,48 % ~ 4 XHTML x
15 P, 0 A5 S A4z ok 65 4% Bl sk T w4 ARDFa x4 P 42 IR & % % RDF
BN 3

BB AT SR ETE m I ==
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RDFax £ & 32

O @&@dj NBreas kit iz A ProRDFata & & 5 £4&
FEHRDFat Koyl R B RAE ML 7 ETRBTF, AFH LA
] 8 4o

<div xmlns:dc="http://purl.org/dc/elements/1.1/"
about="http://www.example.com/books/wikinomics">
<span property="dc:title">Wikinomics</span>
<span property="dc:creator">Mr right</span>
<span property="dc:date">2006-09-02</span>
</div>

O rtamaAKLreld Az TRDFaZ H F t«gabout g 44 Fo property 5 £,
XEBERGFHEAT —~EXE, REHATHXE X T £G4 AL
, Wde itz AL, 4l A FFobl 2 atl, MmiX LB M TILE K I H
RDFa g 4t &2 %1 o

BT RBGZ ML R, R EAAR T HE G LK

BB AT SR ETE m I ==
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http://purl.org/dc/elements/1.1/
http://www.example.com/books/wikinomics

HTML5 Microdata

COMicrodatai # 42, R A M R A7124510152 T HAAIE Tk o9 5 1 H4 42
O # 4 BTk A A 23480k, B% BG4 E st 4 DOM 4z 12
OAA~ATHLA 2L HEKERNCER, AACHORRPHNG 2L EMH

O##iERAEeA L a4 TEH LT LGHEE Rl H L GEL. SHTML®
18] (LR A at, 4% B A IR 7T 34 IR 4G B A4F ) s B

BB AT SR ETE m I ==

ChinaHadoop.cn



HTML5 Microdata

2L — M £ A

/ i# it itemtype 4§ T

pd
<section itemscope iemtype="http://data-vocabulary.org/Person™
<hl itemprop="name">Andyg/h1>
<p><img itemprop="Tphoto'| src={http://www.example.com/photo.jpg"></p>
<a itemprop3"url” 1reT:'\http:// example.com/blog">My Blog</a>

</section> \
L -

£ ANy ¢ 7@ A5 1, A4 ffﬁ’fj % i
i# it itempropiz £ 48 T T & £ 4AANndy

B B TIABFTAWARN T LRI IE LR, BHIABEMHAA

BB AT SR ETE I ==
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RDF+SPARQL
21
ER+SQL
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RDF#& LA — £ 4 B 2L

Information Given

Tencent llocated In|  Shengzhen
Shengzhen China

Information Inferred

Where are the

relationships? Tencent located_in China

Relationship Model

. N Question
located_in type transitiveProperty _ :
In which country is

Tencent located?

Relationships are explicit in the Answer
model and directly available to In China
applications!
EBREEA LA BB TE g 7 PR



L4 HA - L4RNFH

Company Table

ID | Company Name

Relationships are in

IDC‘ Tencent documents, SQL code and

collective memories - not
City Table available to applications!
City | Country

Shengzhen ‘ China

Company_City
Table

City_ID

| CO_ID

Shengzhen ‘ IDC

Where are the
relationships?

=

Data Definition Statements? Applications
do not use them, they are not descriptive
and their scope is a single database

Data Dictionary? Data Registry
They are for human, not
computer use

Pous Medulla

Question

In which country is Tencent
located?

Develop a Query

Select Country

From Company Table, City Table,
Company_City Table

Where Company Name = “Tencent”
and ID = CO_ID and City = City _ID

Answer

In China

BEMFRAELBEINE

JCJhI.i r%ea?o;fgﬁ:




SHRBELAEATER - EFXBR 4T 2

Information Given Min China

Tencent  located in Shengzhen
Shengzhen loacted_in Guangdong
uangdong Iocated in China

-t N Tencent located_in China
new data
Changes are Easy to Make

Relationship Model i} !

Information Inferred

Shengzhen located_in China

Located_in type transitiveProperty Question
In which country is Tencent
located?
Answer
In China
AR RSB E TS L 8¢ = PR



SHBLETEE - £ 4BBIiTE?

Company Table Question
ID__ | Company Name In which country is Tencent
IDC | Tencent located?
State Table :
Using the same query
State Name | ID | Country

Guangdong ‘GD‘ China Select Country

=

Company_City Table

ciylb | cop
Shengzhen | IDC _ _
City =City_ID
Doesn’t work -

City_State Table any more! ?

|
City_ID State_ID Get No Answer!
Shengzhen GD

Changes should be avoided at ALL costs

BB AT SR ETE I ==
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# IZ G R o M Ao TR I?

bois A A LB S EGT R

Smart
Application
Code

(SQL codes)

Dumb Data
(e.g., RDB)

=)

Uniform
Inference Engine

Smart
Data

(RDF/OWL ontology)

BEMFRAELBEINE
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AAY %42 B %37 q

~ Freebase
O}{UNK'NGOF’ENDATA
W =T schema.org
....the new SEQ?

g xoe (I

. CN-Bpedla /p\ f ConceptNet Herbnet
: @@ O An open, multilingual knowledge graph

LinkedGeoData.org . . ?/\
wesgm  linked life3 data

ERME A AR EINE e
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o3P
DBpediadd 5% %o 18 5 #] DBpedia

About: E[E http://dbpedia.org/page/United States

An Entity of Type : bebouwde omgeving, from Named Graph : http://dbpedia.org, within Data Space : dbpedia.org

EFRESRE (15 United States of America, f5#8: United States. America. The States, #5: US.A.. US.) , A
EE, 2Mo0fEM . EEIWRSMBILRFE. A TBEARM LTINS HEEMNBIFENE, ERAT48MAELFBY S XAt
MAPES, RERAFFE, ARAYEF, tAENEKR, PmEpHEASThEMSERE, Zliiﬁf’lfﬂ?ﬁ%\ BIEVEIE ., FIHHTN
MAIRIEEARERIL S, REBANER, ARKSSBRAHEENREE, ERRMNAE KNGS, EETINENLEE

dbo:anthem = dbr:The_Star-Spangled_Banner dbp:arealabel « Total area
= Total land area
dbo:areaTotal = 9833516638013.326172 (xsd:double)
= 9833517000000.000000 (xsd:double) dbp:areaMagnitude = 1 [xsd:integer)
dbo:capital L} dbr:Washington,_D.C. dbp:areaﬂank s 3 [xsd:in‘teger]
dbo:demonym = American (en) dbp:callingCode = dbr:North_American_Numbering_Plan
dbo:ethnicGroup = dbr:White_American dbp:caption . --09-11

= dbr:Native_American = One World Trade Center, built in its place

« dbr:African-American

» dbr:Asian_American dbp:cetld = dbr:.mil

= dbr:Multiracial_American = dbri.edu

= dbr.gov

dbo:flag = Flag of the United States.svg . dbr.us
o8B e
. R . N =1 [i=
ORISR LA RETNE L £ 5 PR
ChinaHadoop.cn



YAGO?2 Knowledge Base

}

3 M entities, 220 M core facts
|00 relations, 200k classes

>1 M temporal facts

subClassOf
[Hoffart,Suchanek,Berberich,Weikum:Al' | 3]
I Organization i Person subCIassOf Location
subClassOf accu racy
‘r subClassOf 950/
subClassOf subClass ~
subClassOf —
subClassOf State
Biologist e type
Physicist type P City I
~ = o [Gomm ]
e
JP Tlccatedln
Oct 23, 1944 . Erwin_Planck t |
diedOn Kiel locatedin Schleswig-
ype Holstein
Nobel Prize hasVWon
/ citizenOf
I_I diedOn "
Max_Planck Occd 47 Max_Planck Angela Merkel
Society
Apr 23, 1858 bornOn
means means means means
means “Max “Max Karl Ernst “Angela “Angela
Planck™ Ludwig Planck” Merkel” Dorothea

http://www.mpi-inf. mpg.de/yago-naga/

Merkel”




Freebase ~ Frecbase

r~ Freebase Find.. Browse  Query  Help English »

46,295,148 g

A community-curated database of well-known people, places, and things

Schema Queries Apps Loads Review Tasks Users
Explore Freebase Data How can you get started?
Domain D Learn how it works
Music Imusic 20M 205M Discover what kind of information
Freebase contains, how it's organized,
Books Ibook EM  15M and how Freebase allows you to uniguely
identify identities anywhere on the web
Media /media_common 5M  16M
Keep reading »
People Ipeople 3M  20M
) B Use Freebase data
Film ffilm M Freebase data is free to use under an
™ Itv 2M | 18M open license. You can:
Location Nlocation m 19M « Query Freebase using our Search,
: Topic, or MQL APIs
Business /business A « Download our weekly data dumps
Fictional Universes Mictional_universe M 1M
Join the Community
Organization /organization 927K 4M
« Follow Freebase on G+
Biology /biology B70K ~ 4M + Subscribe to the mailing list for
_ community discussion
Sports /sports 484K 4M
Terms of Service How to Aftribute to Freebase Feedback © 2014 GOK. ngt‘ View Source  Clear Cache

ERME A AR EINE e
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% 7. % 4 -Freebase

[0 Freebase4¢ A 4 444 £ 4! (CVT: Compound Value Types) k432 % 7 £ %
o Blide T E XN F FHCVTH LT £ FObamasg(x R MM« 3 T £ %
“government_position_ held”s ¥ N3 L £ 4 @4 3N F =A% %
“office_holder”, “office_position”, “from”, “to”%. —/ACVTsz & —
™A —MID ¢ Object, L TixA 3 ANTypes. # T L& E %, Freebasese
A ECVT ¢4 Object &uh 4  “Topic”s

politician/ government_position_held/
government_positions office_position_or_title
held B - President of the
United States
CVvT :
{ Barack Obama government_office_or_title/
office_holders
government_position_held/
: 2009-01-20
office_holder government_position_held/
from
government_’
position_held/
to
no value
e R . N =1 =
BRFEAEARETINE g5z
ChinaHadoop.cn



Wikidatafe+g £ 7. E A TH] Wioms

2 % £ A
: MAE*%, £42FOWL: Thing
value Entity . 4,4 Item#eProperty
Item £e(zt %, %4 -Finstance
London Property Bzt %, £mFRDFF ¢
Property
/F;)pmation frej:-iziua?fitimate [l SOLIFCELH"‘a % ii'%/a\’ /é\ﬁ 9 4\/% ‘fi Y }
/"H as of June ?012 ‘\‘RE__\\ Statement /I\{ﬁ ﬂd' %’X ﬁ;{@\ fﬂé' /6'% fi]é' ﬁo 5' ﬁ]
/ 7 \\ reference iy
(collapsed) Btk A ik ; E—
claim qualifiers statement —
R Mk e R AR &, £mTF

Snak RDF = 7.4
Reference 1% <5 A 6 kR

BRI AR A BB TS L 8¢ = PR



% 7. % 4 -Wikidata

O

Wikidata4 #4446 -Qualifiers Al F 2L 32 5 249 3 LA Fo 4=— /X “spouse: Ivana

Trump” 4 T —N= A% 4o 41T 24 4& AQualifiersé-ix /i ik ik 48 4o 5 NHE Ao 42 A %
2 & % £ 4%, 4 “start date: 7 April 1977 and “end date: 22 March 1992,” % ,

&%, 3| AR —FQualifiers, & ¥ if o #|Statements g #t 4o 12 & F o

Donald Trump (gz2686)

7 April 1977
22 March 1992

]

spouse s | lvana Trump
start time
end time

reference

reference URL

quote

http://hollywoodlife.com/celeb/iv
ana-trump/ &

Ivana married Donald Trump on
April 7, 1977. (English)

-

= | Melania Trump
start time
place of marriage

22 January 2005

Mar-a-Lago

reference URL

quote

http://www.hollywoodreporter.co
m/features/trumps-wedding-
melania-bill-hill-880088&

on Jan. 22, 2005, it was a
different story. Trump married
model Melania Knauss (English)

® | Marla Maples
end time
start time

8 June 1999
19 December 1993

0 references

5] A-References Al F Az im Nt XA R BN EL, R BTFENELLTHT G RHE 2

BEMFRAELBEINE

S5 PR

ChinaHadoop.cn



24 5. fFNodeR A #EsHL, £ 2R —-1NG
F, et 4 £ taxth e, AA T

B, @& AT HH5E
i &%

#,

BE- AR, % 1% 3 IR 69
5 432 fa £ 4% S

’ 4o iiiﬁ

Relation Sentence pattern Relation Sentence pattern

IsA NP is a kind of NP. LocatedNear You are likely to find NP near NP.

UsedFor NP is used for VP. DefinedAs NP is defined as NP.

HasA NP has NP. SymbolOf NP represents NP.

CapableOf NP can VP. ReceivesAction NP can be VP.

Desires NP wants to VP. HasPrerequisite NP|VP requires NP|VP.

CreatedBy You make NP by VP. MotivatedByGoal  You would VP because you want VP.

PartOf NP is part of NP. CausesDesire NP would make you want to VP.

Causes The effect of VP is NP|VP. MadeOf NP is made of NP.

HasFirstSubevent ~ The first thing you do when you VP | HasSubevent One of the things you do when you
is NP|VP. NP|VP.

AtLocation Somewhere NP can be is NP. HasLastSubevent  The last thing you do when you VP is /

HasProperty NP is AP.

Table 1: The interlingual relations in ConceptNet, with example sentence frames in English.

#.4-Concepts.

& -Words. 42+%

-Phrases.

# & -Assertions.

O, / ConceptNet
% % / O An open, multilingual knowledge graph

54 semantic network

knowledge graph

natural language
understanding

T part of

word embeddings

is used for

crowdsourced
knowledge

lexicography

games with a
purpose

linked data

has a

Web API

has property

open content

multilingual

domain-general

motivated by goal

# % -Relation. i -Edges

has common sense
—_—
knowledge
l part of
part of artificial
intelligence
similar to the Semantic

Web
%
.. -

is used for JSON-LD

multilingue

s
isynonym
‘m‘ =
m BEE

let computers understand what people already know

BEMFRAELBEINE
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% 7 % 4 -ConceptNet5

0 ConceptNetS ¢ 4ot A T2 £ 2 & @54 T & % M4 -Concepts. g-Words., 42+%-
Phrases. & 5 -Assertions. # % -Relations. #-Edges.

OO0  Assertions#4 £ T Concepts2_ia 9 %# %, % 4z FRDF ¥ & Statements. Edges# 4z F
RDF % #4Property. — ANConcepts@, 4 4 4, @— 24 THRAINAEL LB, Hld
, = Ytk Cause iZ 7 @ #H T THAEARBRT XAMKR, LTHEBRTA,AGF
TN, RBRM S, BB ETHATE

O A4t F “xisthe first argument of y ”i% £ % 7 % 4% & 948 ., ConceptNetS4e 57
HETFREE A GW 415 B 3% e A 6 B 1o

Gen\\ (/Ffﬂl_m:\ Open Mind pattern [en.wikipedia.org] [ ReVerb parser ]
‘/W\%_// NJeclpe s contributors matchmg TG
|/’cogk\\ Used Q Q ~~~~~~~~~~~~~~~~~~~~~~~~~~~
- — 58 I"_Or' gl L i
% :95 sahst o, 0 T~ % e E
Far . hunger s
ysed U
/f / W [ en wrkhonaryorg ] [ ja wiktionary.org
s restaurant
z g l\ _/ \ Created® bake
W § /-—- Ish Qcake C translatlon
S & s money
g 4 k\dﬁsser‘t Hr?s : h
&,;.'P A aspy, AN ’o
> \%
/,f‘

@al® translation %o

Desir_gs__~——-1 survive A 39 S nadyajp ------------
//p;rsﬁ._ "’Vared joe
Capableof \E% translation
DESH‘EE I —— bank
‘—Keat

BB A T ARETINE I UL 5 PR
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-

NELL # IR & & &

Recently-Learned Facts Switker

nl 3 problems is a song

research programmes is a research project

monetary damage is an event outcome

metal coffee table is a household item

n? 8 minutes is a term used by physicists

groupis part of wheel
ben gordon is an athlete coached by scott stiles

beds is often found in story

NELL knowledge fragment

football
e

uses "
equipment — climbi
skates helmet < climiing

Canada Sunnybrook LN t
Miller T uses ;
] . equipmen i
w country hospital Wilson qu'p\’ ‘ corﬂl%ny
politician CFRB hockey Detroit GM
radio =7 /‘ T |
Pearson ___ Toronto ™ hired play hometown
airport A ire competes
/ \ home town i | with
; Stanley
city ™ Maple Leafs Red l
company, city / won > CuP 5n Wings
stadium team - Toyota
Connaught cit stadium league league
. ir e < acquired
city Pap .
; Air Canada NHL
stadium Centre member ), Hino created
v \ plays in econttJmic /
Globe and Mail / P
. Sundin Prius
writer Toskala automobile
Skydome Milson Corrola

Iteration

Read the Web

Refresh

date learned confidence

1075  04-sep-2017 985 & -

1075  04-sep-2017 100.0 =& &f

1075  04-sep-2017 926 25 %7

1075  04-sep-2017 100.0 & 5f

1075  04-sep-2017 100.0 =28 %f

1075  04-sep-2017 93.8 & %

1079  28-sep-2017 100.0 =& &f

1078 23-sep-2017 93.8 & &

I I o o n. g

NELL Knowledge Base

Browser log in| preferences | help/instructions | feedback

categories relations : book . . . i .

(category) A book is a written work or a collection of written works in book form.

everypromotedthing
abstractthing
creativework
book
poem
lyrics
musicalbum
musicsong
televisionshow
movie
visualartform
celltype
physicalaction
species
animal
vertebrate
bird
fish
reptile
mammal
amphibian
invertebrate
arthropod
insect
crustacean
arachnid
mollusk

111

\Book\ represents the abstract notion of a particular book, rather than
View list | map | metadata a particular edition

6,750 instances, 2 pages: 1 2 next

instance iteration date learned confidence
about a boy 599 22-jun-2012 100.0
across the river and into the trees 839 22-may-2014 100.0
airframe 551 19-apr-2012 100.0
airman 649 21-0ct-2012 100.0
alice in wonderland 602 27-jun-2012 100.0
alice s adventures in wonderland 670 17-dec-2012 100.0
all around the world 839 22-may-2014 100.0
all_guiet on the western front 670 17-dec-2012 100.0
all the king s men 222 21-mar-2011 100.0
all through the night 838 19-may-2014 100.0
all together dead 551 19-apr-2012 100.0
all you need is love 844 06-jun-2014 100.0
along came a spider 551 19-apr-2012 100.0
already dead 551 19-apr-2012 100.0
altered carbon 533 18-mar-2012 100.0
amelia 670 17-dec-2012 100.0
american gods 218 13-mar-2011 100.0
american pastoral 348 14-jul-2011 100.0
american_psycho 599 22-jun-2012 100.0
amariran fahlnid R27 12 _mar 2N172 1nnn

BEMFRAELBEINE
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f0i2 kT I ANFE 4

., T it 5 ANz
DBPedia P Tﬁx_sBlapk N_odea‘r A %A
il kAT
Freebase CVTH A4 44 % &
WikiData Qualifier s, #% Reference
ConceptNet B EI3AREL B A LGENR
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LAGLT AT

O#FAGA % ET FOKRER H 4t Bde ALt 6
OB AnALe2 8A#GF, FLFTREHFRE

O F4 2 9% 550G E. Likf £ 4

OWLE & AR % 4eis A TAELE = —, ;F}l"'r’ﬁ‘:ll’-a'bfﬁolﬁav"@ﬁf‘
DF/OWL MBGHLABERA L4 BRELERIN, {2
F K #| 2t & o

RDF/
# 2% AR
£ A &£ % F A T 54 RDFJOWL

BB A T ARETINE I UL 5 PR
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% it o £ FProt&@ &g 4o47 22 # £ 3%,

BB AT SR ETE m I ==
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Proteg&ig A %o 12 B 1% T 4]

disjointWith

#El 7%
4 — i %
#% % 42
> W4
subclass /

IEE
Nf i subclassOfTWf

F /& % #

g4 <P gap <

BEMFRAELBEINE




Prot&&i¢ A

Prot&gy & 4~

O Protégésk R #frimis K3 E S A HELHA R F ok Flavaid g
FEAGAR BB ARFALLE, LAXKT 45RO RmEE, & T
T 3 B X, 5 2R 44

O SNG4 2E2ATEXRPARGHE, RELAMFPAGLHZSG
maFELLTE, A GRFBEAAHS206A[L] (#.£2017%9 429
a )

[1] https://protege.stanford.edu/products.php

BB AT SR ETE m I ==
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Prot&@&# A

Prot& & &,

O ProtegéR —a e h F g L L%k, ATFHERELAYELTF 4047
g AL & B A2 5 o

O Protgeir £ T A E 942 A BH Hahie, AT 4 £, T,
# B B ILAL K 6 AR

O Tl it Al 2~ 24 £ Ak A AF (A skdn %) S5, AT A & boin

O Proté&gé&T sx il it A Xt /T4 & 454 4o & FjavaegAPl.

O fasb b bt Akh) 2 T AH T, Protgeg A e9 544 F 3 F
X, AadE#4 L, AOntoGraf TL2A P X £ 44 2 Fo

BB A AN E TS A
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Prot&@&d &
O %34 (Class modeling): Prot@éig# 7 —ANAMIAF R& £
AZ#E (i d) for O BHRA L%

O s24]% 4% (Instance editing): At st £, Protégéh s # 4 X &
RAAH N, 287 KARERATAREZHBE AT

O # A& s 72 (Model processing): Protégéf — &4+ &, T sh 7 3L
B, BEQEUAZLERITA

O # 4 5 i (Model exchange): & &4 & (£ Fo £ 4]) 45 14 B AP &
Hag B Xk g E ARG, LHEXML, UMLAe ¥ & 44 £ 42 2 RDF

(o]

BB A AN E TS A
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v v S Tak bl
f'é_:, SR [ R [ — carmanticwebh oral kalontoloo
unutied-ontolog LR Wi, SEmantiowe D, o

Ty

ology- : [http:/fwww.semantioweb.org/kg/o
File Edit View Reasoner Tools Refactor Window Help

@ untitled-ontology-16 (http://www.semanticweb.org/kgfontologies/2017/9/untitled-ontology-16)
Active Ontology | Entities x| Individuals by class =

Ontology header:

o1 LT TR Ul htt p:/ fwww.semanticweb.org/kg
Ontology Version IRI

Jfontologies/2017/3/untitled-ontology-16

Annotations

A A A P N N

® it FProtégés% 5 (RAE T4t B), BAHAZAAGRE;
® 34, Tua%ELGhHEFile> New... 472 — NAAK

BEMFRAELBEINE

JJL?E%"&FE
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File Edit View FReasoner Tools Refactor Window Help

| ¢ untitled-ontology-16 (http://www.semanticweb.org/kg/ontologies/2017/9/untitled-ontalogy-16)

Active Ontology | Entities | Individuals by class = |

Annotation properties | Datatypes | Individuals ® owl:Thing — http:/fwww.w3.0rg/2002/07 fowl#Thing
Classes | Object properties | Data properties | Class Annotations | Class Usage |
Class hierarchy: owl:Thing 1 01 = =1 W 5 - hotations: owl:Thing
o+
Le Aszserted Annotations

Add Subclass... Ctrl-E

Add a subclass of the selected cla ssi
Add Subclasses... Description: owl:Thing
Change IRl (Rename)... Ctrl-U Equivalent Ta

S B2 4k £

O Protgéw 2 M@ ¥, & FEntitiesT &, #ANAKRG%HHERT;

® i Entities® @, it #HClassestz & (KARATHARIGORGALEGT ), #ANE
BRELGOHEN G

@4 Classes® &, #&4& & Fowl:Thing, & #Add Subclasses..., & & 74 2t & 42 ¥ Name
RrBEGIMNEGE ST, HEL2EHE;

@4 Classes® & & & —N£%, fProtégés mDescription3f o8 ok 58 +% % 4a £ ¢4 B {4

ERME A AR EINE e
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File Edit View Reasoner Tools Refactor

Window Help

| & untitled-ontology-16 (http://www.semanticweb.org/kg/ontologies/2017/9/untitled-ontology-16)

Active Ontology | Entities x | Individuals by class x |

Annotation properties | Datatypes | Individuals

® owl:Thing — http://www.w3.org/2002/07/owl#Thing

Classes | Chject properties

| Data properties |C|ass Annotations | Class Usage |

lass hierarchy: owl:Thing

;

owl:Thing

Sl VAR E:

tlde: #HAE WS

Annotations: owl:Thing

Annotations

Asserted *

S eccrintion ol Thine |

< Create a new OWLClass

Mame: s

IRL: p:/ fwww.semanticweb.org/kg/ontologies/2017/9/untitled-ontology-16#HE5

| Mew entity options...

]| s

BEMFRAELBEINE

Ch- it
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v owl:Thing

Add Subclass...

$B3 2 2F £,

Add Sibling Class... |A.dd a subclass of the selec
Add Subclasses...

O 4 A’ Lz E, H#HA

Change IRl (Rename)... Cirl-U

subclass... ;
Copy sub-hierarchy as tab indented text Chrl+Alt-C .If;'“g% & f? 3ﬂ' & *Li‘ ? #?\ ~ % ;E" % ﬁ'f: ’
Duplicate class... Ctrl+Shife-C o ZSF yﬁ ’ ‘§‘ * Eﬁ 7, ’& Classes /Yi\
Convert to primitive class Ctrl-P @ 2T ;E‘- € ;k (}'L};_ T ﬁ @) ;
Convert to defined class Ctrl-D @t & ‘% g‘ ﬂﬂ F‘%\ g‘ /I\é' ’ 4§‘ + 1:2‘“ ;E\‘ ’
Make primitive siblings disjoint Ctrl-J ?}‘ e «§~ & T & 4 *E 2& §{ ’% o

Remove disjoint classes axioms for subclasses...

Classes | Object properties Data properties |

Class hier=----~*3lif

Class hierarchy: #I@ & +
Le
.L: [=+ E Asserted ~

ERME A AR EINE e
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Asserted
¥ owl:Thing
..... ﬂﬂ!-l_i
‘r.... .»'u.’l"‘] SubClass Of (Anonymous Ancestar
- i
Instances
Target for Key

SRAMELEZ NG E %o

< A

Class hierarchy | Expression editor

¥ owl:Thing

At

"E

Asserted -

RAAMFWERARBGEY, B il iia A Bt (owldisjointWith), Ta& 2% % %o

O atP “AH” @wiKAT, #AEnNtitiesF &@ =% | Descriptiondf o & & DisjointWith s ¢4 4= 5 (A

t&@aA);

i+t R (LMLamxzA), £AFowlThing, &#H “ws” , #KE5HE.

EAW A ST LAY FHOBEMT o

BEMFRAELBEINE

S5 PR
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Active Ontalogy | Entities = | Individuals by class = |

Annctation properties |Datat‘_~,rpes |Individua|5

Classes | Object properties | Data properties

Object property hierarchy: owl:topObj ZI =M X |, - oo owl:topObjectProperty

' 2=
...... owl:topObjectPropel

Asserted =

B owl:topObjectProperty — http://www.w3.org/2002/07 fowl#topObjectF

|Ann0tati0n5 I Ohject Property Usage |

Annotations

Add Sub-properties... -

Enter hierarchy

Please enter one name per line. You can use tabs to
indent names to create a hierarchy.

13|

Prefix
Suffix

A W

SRR LEER Y X

ot B2
® 4 Entities { & it #Object properties4z £
, AN EHGHEBERG (LA);
@ 7 owl:topObjectProperty . & 4¢ & &, &
#”Add Sub-properties...”;

I oaseRat (L&) WNBHEH

" blde “%4” , £ & “Continue” , &
& “Finish” , @435 #;
- ——— el
Continue Cancel

BEMFRAELBEINE

JCJhI.i r%ea?o;fgﬁ:
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Annotation properties | Datatypes | Individuals | 8 =4+ — hitp://www.semanticweb.org/kg/ontologies/2017 /9 /untitled-o
Classes | Object properties | Data properties |Annctaticn5 | Object Property Usage |
Annotations: B+ (2] [ = ] []

Object property hierarchy: B4{E

T || & N Asserted =

Annotations

V--Hl owl:topObjectProperty
- -

(2] [ = ™ =] § Description: B{E

Functio| ~ -
Domains (intersection)
Invers
Transiti Ranges (intersection)
Symm
Disjoint With
Asymm
-
-
P E b SuperProperty Of (Chain) =

SRS 2R EH

#A & . f-redomainferange & 4 44

® 7 Object properties @, & —~NEH, #lde “E 427 ;

® 4 Entities R & 9 £ | Description g s ¢ & & Domain/s & 4e 5 ;

@ LR LN RO FPLEE A", L&z, IHM@A “§427 s Tdomaingg 4 X;
® £ 4z, ¢ FDescriptiond ¢gRangeseise5, HHh WL o

BB AT SR ETE I ==
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'Qi. He
Built in datatypes | Data range expression

@ :sd:nonPositivelnteger
® :sd:normalizedString
@ :sd:positivelnteger

® :sd:short

® :sd:token

® :sd:unsignedByte

® :=d:unsignedint

-

S IR0 & 2 4B B o

® 7 Entities X &@ i #Data propertiestz &, @t

NEBEEMRGHERT;

® 7 owl:topDatatProperty £ £ 4¢ & &, & #

”Add Sub-properties...”;

it Rat (£8) wNBgHLHh,

#l4e “E 7 , & & “Continue” , & &
“Finish” , 1@ %4 & #;

® 4 Data propertiesf @, & —NE#H, #]

4o k57

® 7 Entities & & ¢ & 4] Description 4 # ¥ &

FRange /s # 4o 5 ;

®L i kw K& T, A#H “Built in

dataypes” , AP st xsd:string, A & &4 2

, PRl AMORALARFE S,

RzBEBENE TR I EEE, £ 2R
i ferangeéy X AR Ao

BEMFRAELBEINE

JCJhI.i r%a%fg?
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. i " = =1
Active Ontology x| Entities x| Individuals by class < BD X
7 7 o Class expression editor Class hierarchy
Annotation properties DEtEt}’pE‘.‘E Individuals Data restriction creator Object restriction creator
Classes  Object properties | Data properties
Asserted =

Individuals: (] /= (] [] v-® owl:Thing

&' e
- ﬂ!‘!ﬁ
Add individual

2 YD =1L =

Description: SEN#IE 7] 1] = (W] (]
o te 32 ] AR A A

Types 0 ® 7 Entities @ it #Individualstz &, #2684 HHBRA
(LL&AA);

Same Individual As o fﬁ. * Individuals % @ /{ﬁ; A4z, /4 3$ & 6 R @ o~ R
ZF, 4o “thepRIFT , Lz

Different Individuals [ /ﬁ: Entities ] % ] /ﬁ\ ) Description %P o, $‘ %TypeS/";‘ &

g (MAA), ALAe & Ft#Class Hierarchydz &,
INEERFREF “BIF” o IHZEAHHAT LAY R

BRI AR A BB TS L 8¢ = PR
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Active Ontology  ® | Entities | Individuals by class |

Annotation properties | Datatypes | Individuals | €p BEFIESE — hitp://www.semanticweb.orgfkg/ontologies/2017/9/untitle
i | Data properties

| Individual Annotations I Individual Usage

Individuals: SEE1#EIR

s: ERE1E8Im
.+ ﬁ Annotations -
EENTE

© SHEELF -

.ﬁiﬂ: lescrotion: F=l| M r assertions: H
& BT oS Description: 01T [E][0]H M X § Property assertions: S0 [I] = W] ]

Types Object property assertions .

O $ih

[Drata property assertions

Same Individual As

S BT 2 2 £6].

e R ZRAGEL, L hpHRT" A

® Alindividuals R &t & 24| “theps V8”7 , A Entities R & £ ] 45 Property assertions
3n o~ & & Object property assertions % ¢ #e 5 (L 8);
O n¥LGRG ﬁxua\/\——/\sd;ﬁ&, A (seo “% 4z )ﬁo—-/\,l-aj 2 (4o “4h0x

A(L % » )’ ‘§‘ ,Gﬁ io *% , & « {* eF # Jﬁ » (‘ﬁ- I‘AL % » « ? {i » % %
KT
AR E AN TIE g 5=



Prot&@ &z A

€ B %

Data Property
T, i -
Ta | S| | 3=

Asserted ¥
¥--mm owl:topDataProperty
-
HI- -}E% -
Type = Lang -
= Bl

&R & 2 RH

fodo Eolifite B A, R KK A4

® 4 Individuals @t 261 “F 87 , aEntitiesF &@ £ n] ¢9Property assertions3g o &,
4 Data property assertions 3 ¢ 4o 5 (£ 4Lifihe R o] 8 £ 4 942 1E);

@ itk RAT (LLA), ALMEBLEEMN (4 “5187 ), EMABEME (
4o “HEW. AR ), EAR. XM, RARH FR @GEM 3187 BT A4
i, B “HRAEL. A o

BB AT SR ETE m I ==
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Select an ontology format >

Choose a format to use when saving the "untitled-ontolegy-16" ontology.

(If you are unsure as to what format to choose, we recommend that you
use the standard RDF/¥ML format, or a widely supported format such as
Turtle)

ROF/AML Syntax =
RE B

% Please select a location in which to save: untitled-ontology-16 *

&&= |03 Data ~| |E| |y (cF | BE| Bz

3 debugging [E] person-towl

3 lacba [£] test.owl

[ oaeiz0iz ] test-rdfsowl.owl

3 oaei2013

[E] atom.owl

El catalog-v001.xml
E kg.owl

[5] person-rdfs.owl

I (N kgexample
AEERIT): | OWL File -

& B8 4% 5 Atk

® 4 % % 4 #File> Save;

e r#twRat (Latm) &H
“RDF/XML Syntax” , & # = ;

@ A XENGREF, & XML L
Ak e 8 2, #ldckgexample, x4 £ A
& “OWLFIile” , & &&45-

BEMFRAELBEINE

ﬂﬂté‘e#ﬂ%
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File Edit View Reasoner Tools Refactor Window Help

| @ untitled-ontology-16 (http:/fwww.semanticweb.org/kg/ontologies/2017/9/untitled-ontology-16)

|Actiu'e Ontology * | Entities | Individuals by class | OntoGraf | ,;/}'- 5?9 'Ej‘x.ya‘ o

Class hie F]1[M =M™ =] § OntoGraf:

Gl R o [ s akttius

- N I I EINEIE R @ [@| Windows—>

EIN - Tabs—> OntoGraf;

L 9ZA ®LEAGRB T, &
' F Ao T TILEF, Rz
BELL, TLThE
o YTy
) owl:Thing \N‘ {k
| 4 REDHRIT
]
i
o @ WEELE
: "H“';f\_ l
§ HiTaF
BB AT A E TN E Jghli %I'Zdﬂ-fn
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<4 untitled-ontology-2 (http:/fwww semanticweb.org/qiuvjifontologies/

Active Ontalogy =

Datatypes | Indin
Annotation proper

Data properties

Classes | Object pi
Individuals: FE£

&

& BED
& SoliglF
& 5

& i
& HIxF

Configure...

® HermiT 1.3.8.413

Mone

File Edit ‘I.I’iewT::uoIs Refactor Window Help

= & untitle Start reasoner Ctrl-R

x|

Eb.org

%

T

Description: 3+

Types

A8

Same Individual As

$ 3310 %22,

® 1 % % J 4 #Reasoner
®ntAGYRaF, d&HHermiT, %5
£, & Start reasoner (.z 8).

@ FHHEAXAAMZGH L P
2T %k

Blde, AAPAL ELE XBAEKRRAY
o], ERhALEIXEBORXE, REFH
domain & A 4y, range® 3 A, & 3t T 3%
#hELERRAFAG—ANEs (ATAHE
BREH2>AMLT L ERG)

Description: 36k

Types

N
FA

Same Individual As

BEMFRAELBEINE

JCJhI.i r%ea?o;fgﬁ:
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Description: 3% (2] [ = (m] (]

Types
MAB
B|A

Same Individual As .

< Explanation for 2E6f Type EA

AE Range 8\

"E

® Show regular justifications & All justifications
Show laconic justifications Limit justifications to
Explanation 1 Display lacenic explanation
Explanation for: t Type
Tl SR Bk

$ 3310 %22,

O THFLENEL, 4F
4ol At 2 B HREIHETF
bk, TiLsEHELG4EAL
L&GET (2 LA);
® B R EAALHFGE
25 (LATA)

BEMFRAELBEINE
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