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AT

o 2001-2007 Description Logic, Ontology
[owa State University, PhD Building

o 2008-2010 _ _ Semantic wiki, OWL working
Rensselaer Polytechnic Institute (RPI), group, ontology formal
TetherlessWord Constellation, PostDoc semantics

o 2010-2011 . . .
visiting researcher &Y, DOLICY Jangtds

o 2011-2013 . '
Samsung Research USA Question answering, NLP

o 2013—now,
Memect (San Jose, CA) News recommendation, applied
A B BK(Beijing) knowledge graph
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H2 BHRE R

o Wikipeia: The Knowledge Graph is a knowledge base used by Google to
enhance its search engine's search results with semantic—search information

gathered from a wide variety of sources.
Google IR EE (9518 . Google Knowledge Graph, H#RGoogleHIRE ) 2 Google)— 1R, HAd
FHIE SRR M ZFRIFIEE(E B, DA Googled R 1Y iz .

o YEFLERF: AR T PE A — MRk B B, DM T G
GUUAR R AR | B LSRG FRE R R RRIE T e K, &
Je RS ) T T U R &, AR EEAR TS | LA A AR

JLN O

o FRAw: MIRENE /e IS H S F b E R (2 ARl . Ho
, B TR S H 2 R — 2 DRI, A EATIARIA
1o BB IE- (AR IR 2SS N TR, I SCR AR P~ 5K
IR, ZIm g2 E E ek

SR R AR A 24 hitp://vdisk.weibo.com/s/uc617AJ1w7P5P
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1B X M 4% Semantic Net
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J#iR 858 Description Logic

DL FOL
AUB A(z) V B(z)
-A _‘A(I)
ANB A(z) A B(z)
a:ANB A(a) A B(a)
3P.A 3(y)(P(z,y) V A(y)
VP.A V(y)(P(z,y) = A(y)
(a,b) : P,P(a,b),aPb P(a,b)
ACB ¥Y(z)(A(z) = B(x)
A=B V(z)(A(z) & B(z)
PCR ¥(z,y)(P(z,y) = R(z,y))
R=P ,R=Inv(P) | Y(z,y)(P(z,y) = R(y,z)

[% F by Bijan Parsia http://www.cs.man.ac.uk/~bparsia/2006/cs30411/19-10—fol-2—dls.html
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OWL
A8 5 I HTML % XMLiE 3

CSHOE | = | DAL -
1996 2000
 pawLson] 5 | OWL <) | owL2 |
-} 2001 2004 2009

2000

o OWLARMIL T —2H 35 & Web B4 1 iR 22 55 11 11
o HIFHCH 543 ORI N 1E & 20 m Web R FF il
o [EHINRSZ ZME R 1 By RN H]

2015-11-09 8



W3C OWLT/E4

o 2007-2010

@ ~ 40 }ﬁﬁ y 20?%@%}:& j'l!'\ s  http://www.w3.0rg/2007/OWL/wiki/Participants

o K3

S A

Parsia

B IBM, Oracle, HP, Clark &

o FEA 710+ Y, 600+151
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o J&zE|n]ii. SEMANTIC Web or semantic WEB

logic vs data
RDFS++ vs SROIQ
ik Sy vs Al

o —AMPREZRME. IR E M, INME e, TRE R
o HRAMMILZY, Bk HEIH AT R
o CHIMTRRGME —ARe 01, AR SRR
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TCHPENEZE R RDF

RSS

RDF Site Summary

1999, Libby and Guha

Netscape

MCF ) RDE/XML =)

Meta Content Framework Resource Decription Framework
1995, Guha 1997, Guha, Tim Bray
Apple Netscape

o RDFJ& ML Hbottom—up el 45 Hi > 1Y

OWL&—Ftop—downik it
o RDFRYFEMEIE =T (triple)
o GuhathZGoogle iR E 1 1) £ 2T
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RDF

Author
Document 1 Author 001
Affiliation Email
“"Home, Inc.” Y “smithighome.com™
“John Smith"
RDF | RDFS = |RDFiEX | = | RDF1.1

1997 1998 2004 2014
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o RDFJFifse— 1 50A i A TuEEHE Y
o PROMHEHIAYH 20 b 11 X

o N T HIOWLGE—, W METARCRH 1 2R RISE X,
ﬁ%Tﬁ?ﬂmm%@

o {HAESLERH, PR Kl a T RDE HEH
oy — s ib e =
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FE-E#E Linked Data

2 720064, TH X MEARRER N C R ERBNR /D NERE T, T&:

The Semantic Web Technology Stack
(not a piece of cake...)

Most apps use only # subset of the stack

Querying allows fine-grained daia access
Standardized information exchange is key

APELICA THONS

by Benjamin Nowack http://bnode.org/blog/2009/07/08/the—semantic—web—not—a—piece—of—cake
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FTHEE#E Linked Data

Tim Berners-Lee

Date: 2006-07-27, last change: $Date: 2009/06/18 18:24:33 $
Status: personal view only. Editing status: imperfect but published.
Up to Design Issues

Linked Data

The Semantic Web isn't just about putting data on the web. It is about making links, so
that a person or machine can explore the web of data. With linked data, when you

have some of it, you can find other, related, data. L|NKED 0?EN D ATA |

Like the web of hypertext, the web of data is constructed with documents on the web.

However, unlike the web of hypertext, where links are relationships anchors in On the web B¢ e
hypertext documents written in HTML, for data they links between arbitrary things Marz:l'zine»reada""la
described by RDF,. The URIs identify any kind of object or concept. But for HTML or it Non-propﬁaar)'

RDF, the same expectations apply to make the web grow: i RDF standards

1.

WK Linked RDF
"YouR paTA 54

Use URIs as names for things

2. Use HTTP URIs so that people can look up those names.
3. When someone looks up a URI, provide useful information, using the standards (RDF*, SPARQL)
4. Include links to other URIs. so that they can discover more things.
Cimmln T Fond tlceel o cceoainde e o mnrmk o Ak Stk Timlend fm AANE Lmnnecnn ~F monblamn coith aon o amcan <8 ln b Lin

http://www.w3.org/Designlssues/LinkedData.html

2015-11-09
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/NG NBRTE CB51E SRR (SRBREIE )
o YRR AT (2001-2006 ) 2 HySERE 1=, 8 T %
TR TSR A

o RDFYENBUEACHE S , I ARk 7 5 R E SR
A, S BRI

o M —Niny, B, AMEMFEUWHGE— (AKIEK
) AT LA R

o FEA TIRRMIEZI, HIUIIBM Waston . 3 [FE B H B HE
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PSS STHIES

e+ [T = [T

2008

2005

- * - = - #%Google H Fschama.org

2013
L]+ | = (o]
2014

I TF R WebAZ #1015 ( HTML, JSON) , F4F A T.A.,
IEESEFR Y 01 . u RS SR

2/030% ) M 11 B 2 FRE8iE SOt EdE (R P8 Web Data CommonsSt i}
http://webdatacommons.org/ )
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Google IR Kl 1i%

Yichang

o e ) Freebase ;3!
G iy povce o ot o KB E NG ( FiHA graphd, Cayley )

in Yiling District. Wikipedia

Province: Hubei

Weather: 49°F (9°C), Wind N at 1 mph (2 km/h), 95% Humidity
Hotels: 3-star averaging $40, 5-star averaging $80. View hotels
Population: 712,738 (2000) Undata

Local time: Monday 7:10 AM

University: China Three Gorges University

EHE- R o gen s
= EEGFALESET R ba FHAR CEELLBRTE
& o ol T ARG - T19025 W sk Fikb] c AR -

Vi
EZf AR ATAATHSHA - ALOR2IFFFLE » FRE Ly ,_'Sator'
4249F F 4 L o A L0135 F R - WS HAT R K @R %150 F }1’ A 1

AR FREPHEATIFA (B F

. N Earat @ oat |waLaH | |[GEsaf ° @ﬁ%}%}?’: W%Bﬁ’ﬁf% ( Trlnlty ’ Graph Englne )

‘www.bing.com/knows/

AENE AR - ESXAFA - ZBKEN - M - ASHH [ ] }%E%key-value Store
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Q{Em[}g 2 openRDF.org

*® Neoaj InfiniteGraph

." the :.|rl|_'-|1 database T Gl liewinn Genph Dl

o PR LA . RDFEIFE MR ( Property Graph ) A @liG 1 3
o WEFE AT DU B b 1)k I RIAS) i
o Ja T bR E Tinkerpop B2 2 AR KU TH 3 5 )
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B3R EETT PR

© DB—-Engines Ranking http://db—engines.com/en/ranking

e 21 Neodj ()

e 32 MarkLogic ( XML )

e 42 Titan (&)

e 46 OrientDB (&, 3C#Y)
e 61 Virtuoso (RDF, XHR%ZE)
e 80 Jena (RDF)

e 88 Sesame ( RDF )

e 90 ArangoDB ( K] )

e 120 AllegroGraph ( RDF)
e 123 Algebraix (&)

e 147 Stardog ( RDF )

e 164 InfiniteGraph ( &)

e 170 Sparksee ( &)

e 172 4store ( RDF)

e 179 BrightstarDB ( RDF )
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o MM T I RRDEZHE ZE 3 A M ] bisc it i) B2 s 4
)

o Y RIHIE SRR PE R Z 2 FEdEE, K2 ] §E &3
(HEHREE . WAAERE . 9 EE S5

o ANGESRAE RIS TE X, T ] AT e Uk RRE X, T
SERS
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FATTHY AR SEER

o Memect, IR HEE 20134

o Foihl: @WFARVE151%L]] hitp://weibo.com/haoawesome
ZRA NLPARIVAEE S AORS 1HE A SR e 4 4
F A7 Tirecall, M G Tiprecision
TR R, FHREAE 5700 AT O
{RAERL: FlGontology, POS taghiregex oA ] HEHE
BAEZE . OrientDB, Elasticsearch, PostgreSQL

o FRhh2: AR IFIRE R
R STHCBEIL, JCRUNC, PR
SIS . 40-50/ 7= STk

s AR ORERR R G, FRER A . AW H. . #EFRHL, VIR et i
L (Palantir§Zé )
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Lean Semantic Web

https://github.com/baojie/leansemanticweb
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B4

o FH—FrBr: MEGTE L F5ETE L (pre—2006 )
MiE: L%, 2HRE 5, F]OWL
MoTEHEtESE, 2|RDF, #|RDFS

o TF_PrBc. MumiE X255 1E X (2006—-24)
KBEBE, FIEA Web Tl % FFRMERI LS &
MRDFZH e 21 B

o 2043 n Iy b FH

WS At (JSON, PRI IRSE ) HeF I F iy it

Feor MBI TH RGO T 2 H eSS
YW RCIPN
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R

o R LS 0 A H B S, WMEFF . B, &
Al FRRAE D 551E LA BEPVE A S ESE, ] BRAT XX L
St fiat— A m faifk

o K JEAREntity—Relation AR T2, MERAY . B AYSCHK,
LA DBRIRARGE, BRI 4 8 B A

o BHEACHIE F MEHEALIE S 1B il e fgt . AU
JPERs WA E R S AT A

o PRAERY A AT REH AWSCEFH AL N LI Web s RN 5,
FH PR b R S A
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We are hiring!

o INHBMFRHRE . £l I IEHRER) IR E SR 5
o QG Gk ARPI. Wright State U, FEAHN4 /N H]
o JtuT, HICAADY A

o FHRIMIFEIAR . SZRRH. ARG BERE . SRS EEE
J% . Elasticsearch. HIHEERL . AW H. . HEFEHLESE

baojie@memect.co

[z
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HARHTRS

o HHEAT

yj (Knowledge Representation)

o Unfnf FHIHEHUEAEFITHY
o Ul MNEFIRYFITRIE S AR FI R FITH Y
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OWLHIIE X

http://www.slideshare.net/baojie_i1owa/2008—0906—owl—full-semantics

OWL Full Semantics

-- RDF-Compatible Model-Theoretic Semantics

by Peter F. Patel-Schneider, Patrick Hayes and lan Horrocks
W3C Recommendation, 2004

http://www.w3.org/TR/owl-semantics/rdfs.html

Presented by Jie Bao
RPI
Sept 11, 2008

Part 2 of RDF/OWL Semantics Tutorial
http://tw.rpi.edu/wiki/index.php/RDF and OWL Semantics
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RDFiE X

http://www.slideshare.net/baojie_iowa/rdf—semantics

RDF Semantics

by Patrick Hayes
W3C Recommendation

http://www.w3.org/TR/rdf-mt/

Presented by Jie Bao
RPI
Sept 4, 2008

Part 1 of RDF/OWL Semantics Tutorial
http://tw.rpi.edu/wiki/index.php/RDF and OWL Semantics

RDFGIA (— Byl fes = A ragny ) i CBire— iR |

2015-11-09 31



700:host @

( RDF special terms ) ( RDFS special terms )

K 2k B https://en.wikipedia.org/wiki/RDF_Schema

RDF R THESHIDC R VFEARTRRE ST, JHEA A EE
RDFSIFE M 1 a7 s gy 4EEE “schema”
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RDFHIOWLEIE R

by Jie Bao,
OWL 2 Full 2008

User Interface & Applications l

OWL Full

URI/IRI '
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FEZH B 48 F-Logic

man::person.
woman::person.

brad:man.

angelina:woman.

person[hasSon=>man].
brad[hasSon—>>{maddox,pax}].
married(brad,angelina).

man(X) <— person(X) AND NOT woman(X).

AL TRy TR (GE TR R ) LSRR
B2 — AR 14

21 (2000s ) 1RA B ARIE = H3ERE, 2 Horrocks R Ege 1T
...... A G R AERIF A3 T RF
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geonames

As of October 2008

https://en.wikipedia.org/wiki/File:Linking—Open—Data—class—diagram_2008—-10-05.png
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DBpedia

o MwikipediafiH

o A 4.58m AL A
1,445,000 A

735,000 Hi
123,000 5k i
87,000 Hi 5
241,000 ZH4H

251,000 ¥y

6,000 PI% URL Re-write

%% Linked Data
Deployment Services

HTTP Server

e KT RDF/SPARQL

o JZHYRLEINLH
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\ LI

Linking Open Government Data

Linking Open Government Data View Source

Menu

' Home

| TEEEEE AT SIETEEE Featured LOGD Demos | | Quick Links
(2013)

' Visit our new International Dataset Catalos

' 10GDS: International Open _ Contributor(s): . 9
Government Dataset Search e e T [ e B "." © Semantic Web Challenge 2010 - TWC wins 2nd prize at SWC
(DEMO) 2010

' 10GDS Analytics (V1) ' Demos - Examples of consuming open government data

' I0GDS Analytics (V2)
' Submit a Catalog to IOGDS

2 Tutorials - Learn Semantic Web technologies for LOGD
° Feedback - Send us comments

© Schema.org Dataset ' Issue tracker - Report a bug

Extension (DEMO)
- Instance Hub demo (V.1})

' LOGD Open Source on Google Code
° LOGD SPARQL Endpoint (Alpha)

aaipiae:

© Instance Hub demo (\.2) P

" URI Design Princiol TWC LOGD Datasets Stats
seian e (as of 2011-11-04)

' SW Challenge 2010

© TWC LOGD is hosting 9,951,771,397 RDF triples

' Tutorials

' We have created 1,888 RDFized datasets originating from 119

° Videos
Clean Air Status and Trends - Ozone sources.

http://1ogd.tw.rpi.edu/
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Freebase

r~ Freecbase Find... Browse  Query  Help Sign In or Sign Up English ~

Important! Freebase is read-only and will be shut-down. More.

Explore Freebase Data How can you get started?

Domain 1D Topics Facts Learn how it works

Discover what kind of information

Music Imusic 32M | 232M
Freebase contains, how it's organized,
Books /book &M 15M and how Freebase allows you to
uniguely identify identities anywhere on
Media Imedia_common 5M | 1TM the web
People Ipeople 4M | 20M Keep reading »
Film film 2M | 22m Use Freebase data
Location /location am 20M Freebase data is free to use under an
: open license. You can:
TV v 2M | 19M
= Query Freebase using our Search,
Terms of Service How to Afiribute to Freebase Feedback © 2015 (_-Odglk’ View Source  Clear Cache

http://www.freebase.com/

ARDFYENBRRIE S, IEs T = 2 —F A
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