e

O A@#ads. mFXE, 760, K5, ME, Afif
2%, I 23 mfoit A ARMAA R D50 ARG
PRTFELEES I EAAREGEA, FBARELANE
{E4T 5% =tk (/TR OARMNMHRIEEB. A4 .
FEEFPHi4lE, RMNMBES—EIEEFRERE
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BA FEI AR E RN E R R ‘

100000 )
48.8% 90.3% 51.7%
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. W Do ' : 50%
75000 399% sig7s  G6769 68826 - 10998
61758 63200 40%

53760 96400 99096
50000 30%
20%
25000
10%
0 0%
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—NRY X ERNERE
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¥ & M &AL L7314
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(47 k) %o+2 B 1% 4 & £ R

Unstructured/Semi-structured content Relational DB

<Align 2

Tables

o _ 1. o0
Data Graphs - AN DL
: o & <e
—mmmm) References, —0-°

Key Concepts,

via Domain Ontology S h
earch++

Recommendations
» \ertical applications
» Explorative interfaces

& Cloudspace Knowledge Graph
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g Ana|ysis & Visualization
2 Mining Module Module
<
8 SPARQL 7
< Endpoint ||,
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% Vocabulary =>
© . . .
B . Interlinkin Cleansin Integrated
s Mapping i 9 W J Dataset
()]
- _____T______T__T__T__ -
B Physical Wrapper LD Wrapper D2R Transf. LD Wrapper
5 |
S ‘ e /
ou et . @menc|
g @@ oy @ @‘ r~ oBoedia | @G | | xmL
a : == L
Streaming providers Downloads
Musical Content Metadata Other content
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fait KR £ K54 &

O A sk Mt 48 & F K442 D2R
® H&: FRABEOAE
O A4k B PP KR AR B aEH
® % 5. KK
OINF i (M3k) HEFFRLIE: FHALESR
@ b FROALLEB RN Tk, LEBAHENR. L b4y
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2 & %R K

20 2,70 54X, 5 47 & 0.2 NLP4R 3%,

Bl 3 AR XA T L Ao dh T An £ 43 A
N E AR FAo# 143K

B F R A AL AR

W IE 2 # ALAE AL A 4k 4 4L B

B Schemas

B Relations

B Knowledge base

B RDF triples

OoO0o0o0a0od
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BAHOHE, XREAGALEZHALAIPhONeS (4L Rz, %A
# = #iPhone 8) . iPhone 7s. iPhone 7s Plus. Apple Watch 35% & 4~ #

Apple TV,

¥4 £4 £ A

4\ 3] % 23

at iq] HarR9A12a £ F10<

b 4, £ H A A Rl

A& IPhone8. iPhone7s. iPhone7s plus. apple watch 3.
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® &8 £ike2 3]

O 4w —> EFEELE [ #£]: 24
O 5% —> AAEFLE [ %] A#
® KiE4R

INAEF P LI S A8 AR G da £ KAE

® £ 44ihiIx
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BREAHL, ABA Swatia9A15a F8H154, £ FARD &4t 4
District LineggParsons Green#u4t st X £ 454, A A zH 5 A%, L4k
eABHARNH. AF, AAE TR RAHERAZHARKE &,

c AWEEE@H —> AL X ¥

AT 1] % 9A 15 a F84154
H & Parsons Green s, 4% 3§
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MEXRHEEL

Message Understanding Conference (MUC)
& £ DARPAE # # R & N A, A @R Ade 74 B4F 6942 B4k

7tk

Conference VYear

MUC-1
MUC-2
MUC-3
MUC-4
MUC-5
MUC-6
MUC-7

1987
1989
1991
1992
1993
1995
1997

Text Source
Mil. reports

Mil. reports

News reports
News reports
Mews reports
News reports

Mews reports

Topic (Domain)
Fleet Operations
Fleet Operations
Terrorist activities in Latin America
Terrorist activities in Latin America
Corporate Joint Ventures, Microelectronic production
Negotiation of Labor Disputes and Corporate Management Succession

Airplane crashes, and Rocket/Missile Launches

https://en.wikipedia.org/wiki/Message Understanding Conference
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Message Understanding Conference (MUC)

O 4% s24k+2 % (Named Entity Recognition, NER)
« 2017%10A31a, AL x & H K4
= g <TIMEXTYPE="DATE"> 2017410 A 31 a </TIMEX>
= A%: <ENAMEX TYPE="PERSON"> % 1 £ </[ENAMEX>
= A%: <ENAMEX TYPE="PERSON"> % # f</[ENAMEX>

O 3£ 15 ;4 %8 (Co-reference Resolution, CR)
© FEAaRbboT MR T
= <COREF ID=%100” MIN="d& % "> # % </COREF>
= <COREF ID="101" TYPE="IDENT" REF="100">2</COREF>
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Automatic Content Extraction (ACE)

ACEsAMUC 2 L #9145 5 # 1T T & 4. 2 £ Fofmil;
£ ZHA B KAES, LA EE. T4 35 Fo R E

O 248440 542 3] (Entity Detection And Recognition, EDR)

e such as: persons, organizations, locations, facilities, weapons, vehicles, and
geo-political entities

c [ARFBhslea e KRS HAERG[[£aHR][KE]] A 220 % 4
O # 44 440 5 <2 5| (Value Detection And Recognition, VAL)

«  F 4k [25/100]

o 4. [20 Z]

« i 4 . example@domain.com

« At 2EAFLAFTEL>A[A ]k —~NDAARGK AR, &L
@) & e f 3 £ A M[— Al itk &5

BB AT SR ETE &t F b5
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mailto:littlepan@foxmail.com
mailto:littlepan@foxmail.com
mailto:littlepan@foxmail.com

Automatic Content Extraction (ACE)

O st ia) & & 440 542 5] (Time Detection And Recognition, TERN)
© [1995#%10A], +EAKL=%) T4HF4L..
© [AAAr2100F £ %], £R2FLRKEALHT Rk ko

O % % 44 542 5| (Relation Detection And Recognition, RDR)

« such as: person A is the manager of company B. Relation types include: role,
part, located, near, and social

c HEERTLGGH—NETRKAB =F (=, LiF)
O = #4440 5 <=5 (Event Detection And Recognition, VDR)

e such as: interaction, movement, transfer, creation and destruction

« HitEZ G ASHLE AL Bl & 9 47 & Ak

" BaFHS (AM G A RE AT A 6K at i) : A S a, k)
" AN EM (A A, RBA T WS ot ia): A o< an L)
AR A AR E TS & =ps



TAC Knowledge Base Population (KBP)

KBPzt ACEz L #9112 4t — H /44T, E A NK 4R E K
£ Z oA 9Nk 24 G Fe— NE L2 % hittps://tac.nist.0ov/2017/KBP/

O 244 3 54 4 (Entity Discovery and Linking, EDL)
« person (PER), organization (ORG), geopolitical entity (GPE), location
(LOC), and facility (FAC) entities mentioned in the documents, and to
link each mention to its KB node

O A4 % (Slot Filling, SF)
 to fill in values for specific attributes ("slots") for specific entities
o b, 1980F9A12a kA F LisTACE, A5 LH A M T E L

5 & o4
i 3%
9 &4 8 1980%#9A12 a
#t 5] oo 2 B 3 7 =
w5 #a 45 LHAFM TR ILE EFH

BRI AR A BB TS gt = Pr



TAC Knowledge Base Population (KBP)

O %4  (Event)
* Event Nugget (EN) to detect event nuggets (i.e., mentions of events in text),
and Event Argument (EAL) to extract event arguments and link arguments
that belong to the same event.

O 1z A 4otk 2 (Belief and Sentiment, BeSt)
. detects belief and sentiment of an entity toward another entity, relation, or
event

. %Aﬁlériﬁ/\mm*ﬁﬁ\“% & F 4
» R ARy HAEREA KbF: £AAWMEEEMH)

O 5% 2l o5 AR B4R A
* build a KB from scratch, using a predefined KB schema and a collection of
unstructured text

BB AT SR ETE I PR
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Semantic Evaluation(SemEval)

& ACL-SIGLEX 48 42 ¢ &) Fr 4% & ¢4 48] SUH S |, 8 4z & 48 $t A4 7t 48]
LY %L NE e https://en.wikipedia.org/wiki/SemEval

£

I 245 %

Senseval-1

Senseval-2

Senseval-3

SemEval2007
SemEval2010
SemEval2012
SemEval2013
SemEval2014
SemEval2015
SemEval2016
SemEval2017

Word Sense Disambiguation(WSD). Lexical Sample WSD

WSD. Translation WSD

Logic Form Transformation. Machine Translation. Semantic Role Labelling(SRL). WSD

WSD. Time Expression. Sentiment Analysis. Frame Extraction. Information Extraction %
Coreference. Cross-lingual. Noun Compounds. Semantic Relations. SRL. Textual Entailment%
Common Sense Reasoning. Lexical Simplification. Semantic and Textual Similarity %

Temporal Annotation. Cross and Multilingual WSD. BioMedical Texts. Textual Similarity %
Compositional Distributional Semantic. Cross-Level Semantic Similarity. Sentiment Analysis#%
Text Similarity and Question Answering. Learning Semantic Relations. Time and Space %

Textual Similarity and Question Answering. Sentiment Analysis. Semantic Taxonomy %

Semantic comparison for words and texts. Detecting sentiment, humor, and truth %

BB AT SR ETE m &t F b5
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5 1 dh IR 0]

st 10A25a, BtEs%A L, i 23514119-112 & & 2 F,

b

&t 18]

4h 42 T

P 3 4t 104248 &, £ 8 R ZANE R D240 &A% 535
ERA A Hi2 L FHEALEGAS, BALARE AKX RE LS
TARB IS LA I

A4
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A3tz iaF ik

AL $5 4R
QAR ks Q5 E 44 QdxAFaHiE

- Rtk £E A R Ak -4 & FXX. 2X -RERKF

A B W8 XX, XXF  -RER s

T 0 B-ORG ? 3
g Classifier
A DN
B-PP |- NF' E ADVP
2. | a [unit of AMR Curp |mmed|ately matched |-
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5 K12 %] 6 5 7] 4% (2 £ 4

IOB4z iz 4k 4 | 1045 (2 4k 4 IOB4z iz 4k 4 | 1045 (2 4k %
& O O tp B-ORG I-ORG
¥ B-ORG I-ORG K I-ORG I-ORG
& I-ORG I-ORG 4 I-ORG I-ORG
4 I-ORG I-ORG A I-ORG I-ORG
A I-ORG I-ORG fr] O O
fr] O O £ B-PER I-PER
ah B-PER I-PER % I-PER I-PER
£ I-PER I-PER & I-PER I-PER
AN I-PER I-PER
Rl O O
8, O O
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HMM (8 & & T £ # &)

soeev00e
OO0O0O000OO0

U #HaB4£4

O £ A4 A
B R EPXY)R A G5 %

LI 8 45 42 2 i8] & % 2. €9
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CRF (£ M #u.45)

FEEELTEL

O % & & # A

L1 #]3] 42 4
B &2 #P(Y[X)®& A 65K

L & f £ F #4228 22 2 6§ 1A%
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L STM+CRF

CRF Layer -
O #13] X
1 5% #| 5%

| [1 Dropout
Bi-LSTM
encoder
L #4261 20 42 IR
~
Word
embeddings

Guillaume Lample et al. NAACL-HIT. 2016

BRI AR A BB TS I’ gt = Pr



F kM F R

€L

System accuracy
Combination of HMM, Maxent etc. (Florian et al., 2003))
MaxEnt classifier {]Chieu., 2003)) 88.31
Semi-supervised model combination (Ando and Zhang., 2005) 89.31
Conv-CRF {}Ccrllubert et al., 2011) 81.47
Conv-CRF (Senna + Gazetteer) (}Lolloben et al., 2011) 89.59
CRF with Lexicon Infused Embeddings dpassos et al., 2014) 90.90
BI-LSTM-CREF (ours) 84.26
BI-LSTM-CRF (Senna + Gazetteer) (ours) 90.10
A A KR stk (FL4A)
Guillaume Lample, et al. CoRR. 2015
ERME AT ARE TINE I g 5 PR



4k R—A A LK

 hiheng Huang, Wei Xu, Kai Yu. Bidirectional LSTM-CRF Models for
Sequence Tagging. CoRR. 2015

« Guillaume Lample, Miguel Ballesteros, Sandeep Subramanian, Kazuya
Kawakami, Chris Dyer. Neural Architectures for Named Entity
Recognition. The 2016 Conference of the North American Chapter of
the Association for Computational Linguistics. 2016: 260-270
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KRoB8, 8 53R 8rae? |
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Wikipedia Miner

] : ; ) ., ' . . .
7 R WIkIpEdIa

- ARTx _

4( g home demos services help
Open source

(Public) web service
B Java
B Hadoop preprocessing pipeline

Lexical matching + machine learning
Target KB: Wikipedia
See http://wikipedia-miner.cms.waikato.ac.nz

BRI AR A BB TS gt = Pr


http://wikipedia-miner.cms.waikato.ac.nz/
http://wikipedia-miner.cms.waikato.ac.nz/
http://wikipedia-miner.cms.waikato.ac.nz/
http://wikipedia-miner.cms.waikato.ac.nz/
http://wikipedia-miner.cms.waikato.ac.nz/

demos services

introduction

search

compare

annotate

Text to annotate

Wikipedia is a free, multilingual encyclopedia project supported by
the non-profit Wikimedia Foundation. Its name is a portmanteau of
the words wiki (a technology for creating collaborative websites,
from the Hawaiian word wiki, meaning ‘fast’') and encyclopedia.

Wikipedia's 12 million articles (2.77 million in English) have been
written collaboratively by volunteers around the world, and almost
all of its articles can be edited by anyone who can access the
Wikipedia website. Launched in January 2001 by Jimmy Wales and
Larry Sanger, it is currently the most popular general reference
work on the Internet.

Annotated text

MediaWiki Markup | Detected Topics

i edi is a free, multlllngual encyclopedla pro;ect
supported by the at non

tion]]. Its name is a portmant 1]] of the
words wiki (a technology for creatlng collaboratlve
websites, from the W . quac WOl wiki,
meaning 'fast') an T A

no definition available
Wikipedia's 12 mil . . . sh) have
BasoT GRpacas S gy 59% probability of being a link SEId,
and almost all of its articles can be edited by anyone who can
access the Wikipedia web51te. Launched in January 2001 by
wWa |1 and Larr wger)]], it is currently the most

popular general reference work on the Internet.

BEMFRAELBEINE
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DBpedia Spotlight

DBpedia&iaatilfs]il:
Open source

Public web service

Disambiguation In local context

B vector-space model using bag-of-words and cosine
similarity

m (actually, Lucene)

Target KB: DBpedia

See http://spotlight.dbpedia.org

BRI AR A BB TS gt = Pr


http://spotlight.dbpedia.org/
http://spotlight.dbpedia.org/

Confidence:
Language:

=
in

n-best candidates

Wikipedia is a free, multilingual encyclopedia project supported by the non-profit Wikimedia
Foundation. Its name is a portmanteau of the words wiki (a technology for creating collaborative
websites, from the Hawaiian word wiki, meaning 'fast') and encyclopedia.

Wikipedia's 12 million { http:,-’,.Fdbpedia.nrgj’res::uurce,.-’Hawaiian_language] written collaboratively by
volunteers around the world, and almost all of its articles can be edited by anyone who can access
the Wikipedia website. Launched in January 2001 by Jimmy Wales and Larry Sanager, it is currently
the most popular general reference work on the Internet. [ http://dbpedia.org/fresource/Jimmy_Wales ]

BACK TO TEXT

Demo: http://dbpedia-spotlight.github.io/demo/

BB AT SR ETE &t F b5
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http://dbpedia-spotlight.github.io/demo/
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OpenCalais

Only on public content
B does not keep a copy of content
B Kkeeps a copy of the metadata it extracts

Free for up to 50,000 documents per day

Early adopters:

B CBS Interactive / CNET, Huffington Post, Al Jazeera,
The White House

B more than 30,000 developers && 50 publishers

Target KB: Calais

See http://www.opencalais.com/

BB AT SR ETE &t F b5
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http://www.opencalais.com/

-
Topics:

Technology Internet

Social Tags:

Technology Internet
Hypertext
Human—computer interaction
World Wide Web

Wiki

Wikimedia Foundation
Larry Sanger
Wikipedia

Web 2.0
Collaborative projects
Collaboration

Open content

Sodal information processing

Entities:

& v Company

99%

i
Wi
W
i
Wi
i
W
W
W
Wi
i
Wi
i

¥| Wikimedia Foundation

¥| Larry Sanger

Wikipedia is a free, multiingual encydopedia project supported by the non-
profit Wikimedia Foundation. Its name is @ portmanteau of the words wiki (& technology for creating collabo

Wikipedia's 12 million artides (2. 77 million in English) have been written collaboratively by volunteers around the

website. Launched in January 2001 by Jimmy Wales and Larry Sanger, it is currently the most popular genera

A

Larry Sanger (Person)
Relevance: 26%

Count: 1

persontype: MIA

nationality: N/A
commonname: Larry Sanger

Demo: http://viewer.opencalais.com/

BEMFRAELBEINE
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54k

FEIEFMR (2F XEFF) FEHIEFMEESBRE, FEEBRISCUE= LR BE B

HAEHE—HEFRAL, ERREELRT TAZERXRM.

/&t o K
* Synonym (Bs

Dictionary) o igﬁﬁﬁm@ﬂ?ﬂ'ﬁﬁaﬁ“ﬂ%ﬁ'ﬁ]ﬁ@?‘.
* Machine Learning  ~@---- g »&HFEE. TUAEIERE STV,
7 ik 4 & (Features based) ... E"Q:—
LT R

* Localcontext e ﬁﬂ'Tf#Hﬁ%wﬂTTW*quf%@*j-m
* Local contextand 1 MUFAFES, . BERk. B, I, iiﬂf*ﬁiil;’tﬁl
Global context (Topic) M e e )
 GraphbasedmethodS — . - . - i oo o e e e e e
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7T & 4% 4

[1] http://acube.di.unipi.it/tagme/

[2] https://github.com/parthatalukdar/junto

[3]) http://orion.tw.rpi.edu/~zhengj3/wod/wikify.php
[4] https://github.com/yahoo/FEL

[5]) https://github.com/yago-naga/aida

[6] http://www.nzdl.org/wikification/about.html
[7]) http://aksw.org/Projects/AGDISTIS.html
[8]) https://github.com/dalab/pboh-entity-linking
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B F I 7 ik A AEE T

Example 117: Forward [motion] 1 of the vehicle through the air caused a [suction] g2 on the road draft tube.

Feature Set Feature Values

Lexical el Word=motion, e2Word=suction, elOrE2Word={motion,suction}, wordsBetween={of, the, vehicle,
through, the, air, caused, a}, posE1=NN, posE2=NN, posElorE2=NN posBetween=[_ D NI D N_V_D,
distance=8, wordsOutside={Forward, on}, prefixSBetween={air, cause, a, of, the, vehic, throu, the}
depPathLen1={caused—nsubj—<E1>, caused—dobj—<E2>,...}
depPathLen1VerbNet={vn:27—nsubj—<E1>, vn:27—dobj—<E2>,...}
depPathLen2 VerbNet={ <E1>+«—nsubj«vn:27—dobj— <E2> },
depPathLen2Location={ <E1>«nsubj«BETWEEN—dobj—<E2>}
pbPredStem=caus, pbVerbNet=27, pbE1CoarseRole=ARGO0, pbE2CoarseRole=ARG1,
PropBank pbElorE2CoarseRole={ ARG1,ARG2}, pbNumPredToks=1,
pbElorE2PredHyper = {cause#v#1, create#v#1}
FrameNet fnAnyLU={cause.v, vehicle.n, road.n}, fnAnyTarget={cause,vehicle,road}, fnE2LU=cause.v,
fnE10rE2LU=cause.v
Hypernym hyperEl={gesture#n#2, communication#n#2, entity#n#l, ..}, hyperE2={suction#n#1, phe-
nomenond#n#1, entity#n#1,...}, hyperElorE2={gesture#n#2, communication#n#2, entity#n#1, suc-
tion#n#1, phenomenon#n#1, ...}, hyperBetween={quality#n#1, cause#v#1, create#v#l, ...}
NomLex-Plus | Features did not fire

Dependency

NGrams knnE1={motion, amendment, action, appeal, decision }, knnE2={suction, hose, pump, vacuum, nozzle},
knnE1Role=Message, knnE2Role=Component
TextRunner trE1_E2={may result from, to contact, created, moves, applies, causes, falls below, corresponds to which },

trE2_E1={including, are moved under, will cause, according to, are effected by, repeats, can match},
trE1_E2Hyper={be#v#6, agree#v#3, cause#v#1, ensue#v#l, contact#v#1, apply#v#l, ...}

Bryan Rink et. al ACL 2016
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Position embeddings

Word embeddings

Knowledge embeddings
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@ Pipeline
s W BRI E b LR RA 2T HANTIE, KAt ELE
iy, F % 912 34 F R AK<E 3] 64 s F

& Joint Model
c EHRRsFEL LG LR RAARKMNG
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EHFI—REF Ik

X = The [car] left the [plant]

Pipeline % % -CR-CNN #£ #!

o XA Hl 13 e & Foiz B @ T 1E A )~
« F1484.1, B adRFHGEEEF

dw
[T
(ERORN

eeeohh- +
% -
v : """ E
max(.) | T =
Santos et. al Computer Science 2015 s(x) =1 =
BRMHRATERETNE L g:‘?'f’“



EHFI—REF Ik

Pipeline % s -Att-CNN 42 #!

R*AP Pooling att. matrix AP

w0 Max R*A? [/
6%

/

/

/
L

(_ Convolution layer output R*)

LA

6+ ERrE N4
/e aHRFGTk
(F14488.0)

Attention based
convolution input

A fi
/1 fizzy
7/~ | 1drinks

/' drinks m ((\‘a

/' and drinks @,’(\' s @
meat o /\ 72n
a cause \x \(\Q \\'ﬁs)

heart heart

oA r X \diseasV ' ; / disease/
A [\ an and
( . | /
Entity €1 _Z,/ \diabetes diabetes

diabetes ==l ’ i
(Lookup table ) wg & wf 1 wf‘z (Lookup table )

Zhiyuan Liu et. al ACL 2016
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Pipeline 7 ¢ -Att-BLSTM 42 #!

Peng Zhou et. al ACL 2016
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% HF -2 Ttk

Pipelinezr i
Classifier F1 End-To-End Methods

CNN+ Softmax (Zeng et al., 2014) 82.7
CR-CNN (dos Santos et al., 2015)  84.1

Manually Engineered Methods
SVM (Rink and Harabagiu, 2010)  82.2

DepNN (Liu et al., 2015) 83.6
Dependency Methods depLCNN+NS (Xuetal, 20152)  85.6
MVRNN (Socher et al., 2012) 82.4 VOTE-BIDIRECT 84 1
FCM (Yueetal, 2014) 830 VOTE-BACKWARD+ 84.1
Hybrid FCM (Yu et al., 2014) 83.4
SDP-LSTM (Xu et al., 2015b) 83.7 Our Architectures
DRNN s (Xu et al., 2016) 85.8 Att-Input-CNN 87.5
SPTree (Miwa and Bansal, 2016)  84.5 Att-Pooling-CNN 88.0
]_?.LSTM WV (Turian et al., 2010) (dim=50) + PI 80.7
Att-BLSTM WYV (Turian et al., 2010) (dim=50) + PI 82.5
BLSTM WV (Pennington et al., 2014) (dim=100) + PI 82.7
Att-BLSTM WV (Pennington et al., 2014) (dim=100) + PI 84.0

x A # A & SemEval-2010 Task 8 £ 42 £ b & 3 b 4

BB AT SR ETE &t F b5
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Joint Model - LSTM-RNNSs #2 4!

N ,""”-
label embeddings | J\v‘ | )
\

—— .
Sequence (Entityﬁ B-PER \ L-PER

Dependency (Relation)

(D neural net / softmax

< -- dropout

[ ] LSTMunit

g embeddings o

S

|
softmax C ) '1( )
1
tanhT 1‘ Ttanh
hidden ( ) )
\
[ ] - .q_
Agi-LsTmA

word/POS
embeddings

In 1909 , Sidney Yates

Miwa et. al ACL 2016

was

softmax

hidden

~
A

Bi-TreelLSTM

born in Chicago

--/Q dependency embeddings

(} {l‘jnsub' ass prep  pobj
A A
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EHFI—REF Iz

Joint Model
Settings Macro-F1
No External Knowledge Resources
Our Model (SPTree) 0.844
dos Santos et al. (2015) 0.841
Xu et al. (2015a) 0.840
+WordNet
Our Model (SPTree + WordNet) 0.855
Xu et al. (2015a) 0.856
Xu et al. (2015b) 0.837

x B # & /& SemEval-2010 Task 8 dataset Lt 4 #4 & ¢k %%
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PEAFATAR 2 EBGEY, BBELYEBHAREE R
» Bootstrapping

Bt h AP RASFo kL £ 4 BELN, FHFL
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sentence feature vector

o008 "“"_"_:Ir-
I
ma, ax X Piecewise max-pooling
I

c ¢ (eevseee0see) "
M YIXIYTXIY H

c 3 Cunmllu tion
:

UUUE S V.

ooiion ©® @ © @] ©] ® @ @ @

o o o o o oo ooe :
T e e e e e e e e ' .
Word o 00 000 0 0 @ Vector Hﬁp:‘ﬂﬁ&l‘ltﬂtlﬂn

® & 0 0 0 0 0 0 !

0000000 i

The couple lived in the [La Jolla] area of [San Diego]

PCNNSs # 4!

Kang Liu et.al Al 2017

bag features
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softmax

Attention Layer

Align weights
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* % 43 g —Bootstrapping

-2 At T &4, 4o <L, ot F>

LAItSPHRELEN T RAGHE, 4o

© WU K ctFH NAHEKFBRA
X*EY W H ISR

c U BEF ot shkAY
X5£FYshhA4

c B #EE P LAY
(& T ERE T L5
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. J %k BEF #7 sk AY
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* Rink, Bryan, and S. Harabagiu. UTD: Classifying semantic relations by combining
lexical and semantic resources. International Workshop on Semantic
Evaluation Association for Computational Linguistics. 2010:256-259

« Santos, Cicero Nogueira Dos, B. Xiang, and B. Zhou. Classifying Relations by
Ranking with Convolutional Neural Networks. Computer Science. 2015:132-137

* Linlin Wang, Zhu Cao, Gerard de Melo, Zhiyuan Liu. Relation Classification via
Multi-Level Attention CNNs. Meeting of the Association for Computational
Linguistics. 2016:1298-1307

* Peng Zhou, Wei Shi, Jun Tian, Zhenyu Qi, Bingchen Li, Hongwei Hao, Bo Xu.
Attention-Based Bidirectional Long Short-Term Memory Networks for Relation
Classification. Proceedings of the 54th Annual Meeting of the Association for
Computational Linguistics. 2016:207-212

 Makoto Miwa, Mohit Bansa. End-to-End Relation Extraction using LSTMs on
Sequences and Tree Structures. Proceedings of the 54th Annual Meeting of the
Association for Computational Linguistics. 2016

* Guoliang Ji, Kang Liu, Shizhu He, Jun Zhao. Distant Supervision for Relation
Extraction with Sentence-Level Attention and Entity Descriptions. Proceedings of the
Thirty-First Conference on Artificial Intelligence. 2017:3060-3066
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> F 443K (Event Mention): #4 i 4«44 40 %, 4 F
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¥ 4 I g pipelines o

H B F 4 IR ok 947 & AE — Abpipelinetg 7 ok, 4% F 1 b IR4E

SR MASHBEO2 L8, FEGLLBLE.

> F 14 4k 5k o % & (Trigger Classifier) e Yo RLEL
c AFHHKEALCLRSZRARFMALE, RAFH G L5 .

> 7 & o £ & (Argument Classifier) -

c HalamABAEAGLE ki
> 7% A € 4 % % (Role Classifier) < _L-
>%Fi;;iii%%?'r) ikakite

. % % (attribute classifier

© HlrEqa ki =
> T 4% 4 H 2 £ % (Reportable-Event Classifier) T 48 & 44 4] 3]

c HERLAEAMBERSE G F ML

PEBBEUATURMNBZ2 I PHETF £ B£A, thideMaxEnt. SVM%,
(Ahn, ARTE 2006) (Ji and Grishman, 2008, ACL 2008)
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Joint Inference

Model 1

Model 2

L)
L)

Model n

Joint Modeling

Inference
max(fi + fo+ ... + fn)

!

Prediction

Constrained Conditional Models
ILP Re-ranking
Dual decomposition

__________

Prediction

Probabilistic Graphical Models

Markov logic networks
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Joint Modeling with Structured Prediction

O & A — AN AR At 4h TR ok AT A 4045 . 60 T 4 Entity
(cameramen)
O #aqaggxghRio i, A% ETE R
L#L'ﬁ‘*ﬁ%o Q/:uQ
O #473Z485FK006T% $
O A& METIURAEXKGLEHPFIHFR, A 9Attack
) 4& R ek 615 AR R B F G H o (fired)

nlace

(Li et. al., ACL 2013; Li and Ji, ACL 2014)

In Baghdad, a cameraman died when an American tank fired on the Palestine Hotel.

LOC PER : VEH . FAC
Die Attack
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70 M Cross-entity in

65 Hong et. al. 2011

60 M Sentence-level in
Hong et. al. 2011

55

55 M Pipelined MaxEnt
classifiers

45 M Joint w/ local

40 features

35 M Joint w/ local +

30 global features

Trigger Argument
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(Yubo Chen et. al., ACL 2015)
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A FRIFEA BB S

a
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died 1 [
when - =
an FF*!.FF" - L
American| ) - L]
tank " -
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L | L

1B ¥ LR ASE 4 X i
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o FHMBRE, —NGgFThROE INEH

S: In Baghdad, a cameraman died when an American tank fired on the Palestine Hotel.

! 8 fotd BBS L, '

BRI 3

L5 1

max(c, )
max(c, )
max(c; )
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I —
- ] K % ACE2005# X # 4 % ¢ % 3¢ 4]
- A& 4% ACE2005 % X # 4 % 69304 47 i X 45
-4 % BT 695294 47 (2 X A%

Methods Trigger Trigger Identification Argument Argument
Identification(%) | + Classification(%) | Identification(%) Role(%)
P R F P R F P R F P R F
Li’s baseline 762 605 674 | 745 59.1 659 741 374 497 | 654 33.1 439
Liao’s cross-event N/A 68.7 689 68.8 509 49.7 503 | 45.1 44.1 446
Hong’s cross-entity N/A 729 643 683 534 529 531 | 51.6 455 483
Li’s structure 769 650 704 @ 737 623 675 69.8 479 56.8 | 64.7 444 527

DMCNN 5 44 4. & 6§ s 88

171 1/N all

Stage Method 12 I T
Embedding+T | 68.1 | 25.5 | 59.8
Trigger CNN 725 | 43.1 | 66.3

(_DMCNN_ | 74.3 | 50.9 | 69.1)
Embedding+T | 374 | 155 | 32.6
Argumen 1 4

DMCNN .

DMCNN 4 # #.CNN 7 & 6 sb
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4 B FrameNet* £ +% #f Shulin Liu, ACL 2016

FrameNet

© BEEFTFRAENAATEMOELELERER

s ERMMIIRLEH

« 1000+ 4z Z=. 10000+ 43 ¢& & .. 150000+ 4z (x4 &

Initial

----------
----
-

rainin
ACE Corpus Basic ED PSL Model Results
Model
IDetecting T

Training Process FN Corpus Global

| Constraints
Detecting Process f
% % fE 2 B
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i fl MG 4e12 & A 2 4 X35 # Yubo Chen, ACL 2017

Key Trigger Trigger Word Automatically Labeled
Argument Word Filtering and Labeled Data Training
Detection Detection Expansion Generation Data

1

e
(& Net®/

Tl

Wikipedia Wikipedia

o A B F o2 o iE F 4o1n
o A #A A KA T EF
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G ES S8 !

(Karthik Narasimhan et. al., EMNLP 2016)

A )

. ShooterName ~ Scott
: Westerhuis .
NumKilled 4

Reconcile

- ShooterName )
. Westerhuis :

NumKilled 6

: NumWounded 2

® ]
|||||||||||||||||||||||||||

. ShooterName
: Westerhuis .

- NumKilled 6

: NumWounded 0

v

select Q
:—P
: | query \emh . tm/ :

: NumWounded 2

Platte

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

- ShooterName
: Westerhuis :

NumKilled 5

: NumWounded 0

Current Values:

ShooterName — Scott Westerhuis
NumKilled — 4

NumWounded — 2

City — Platte

New Values:

ShooterName — Scott Westerhuis
NumKilled — 6

NumWounded — ()

City — Platte

DAILY NEWS  xovow (W80 muncs s :
City Platte - o MU | | City sD.
S.D. dad killed wife, four kids with shotgun | | “.....ooovveeeiiiniiin, .
L J before setting house ablaze and killing self: /
authorities
State 1 State 2

* ARG EBRA—FHGRARKL
c {FRABMEI TR, MIELBLAGEE

State:

{0.3,0.2,0.5,0.1,
0.4,0.6,0.2,0.4,
1,0,0,1,0,1,1,0, < matches
0.2,0.3,...,0.1,0.5, + contextWords
0.65) + document tf-idf similarity

+ currentConf
+ newConf
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« Ahn, D. (University of A. (2006). The stages of event extraction. ARTE *06
Proceedings of the Workshop on Annotating and Reasoning about Time and
Events, (July), 1-8. https://doi.org/10.3115/1629235.1629236

« Ji H, Grishman R. Refining Event Extraction Through Cross-document
Inference[C]// ACL 2008, Proceedings of the, Meeting of the Association for
Computational Linguistics, June 15-20, 2008, Columbus, Ohio, Usa. DBLP,
2008:254-262.

« LiQ,Ji H, Huang L. Joint Event Extraction via Structured Prediction with Global
Features[C]// Meeting of the Association for Computational Linguistics. 2013:73-
82.

« LiQ, Ji H. Incremental Joint Extraction of Entity Mentions and Relations[C]//
Meeting of the Association for Computational Linguistics. 2014:402-412.

* ChenY, XuL, LiuK, et al. Event Extraction via Dynamic Multi-Pooling
Convolutional Neural Networks[C]// The, Meeting of the Association for
Computational Linguistics. 2015.
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 LiuS, ChenY, He S, et al. Leveraging FrameNet to Improve Automatic Event
Detection[C]// Meeting of the Association for Computational Linguistics.
2016:2134-2143.

« Narasimhan CSAIL, K., Yala, A., & Barzilay, R. (2016). Improving Information
Extraction by Acquiring External Evidence with Reinforcement Learning. Emnip,
2355-2365.

« Chen, Y., Xu, L., Liu, K., Zeng, D., & Zhao, J. (2015). Event Extraction via
Dynamic Multi-Pooling Convolutional Neural Networks. Proceedings ACL 2015,
167-176.
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schema

.
—

mapping

R2RML

a standard transformation of a
relationnal database in RDF
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Mapping languages

Standards by RDB2RDF working group (W3C)
B Direct Mapping
B R2RML

Proprietary
Tools

Free: D2R, Virtuoso, Morph, r2rml4net,
db2triples, ultrawrap, Quest

B Commercial: Virtuoso, ultrawrap, Oracle SW
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Direct Mapping ldea

People Convert relational data into RDF,
by making explicit the semantics
PK — Addresses(ID) encoded in the relational schema.
ID fname addr ] _
- Bob " Create URIs following some simple
8 Sue NULL rules: Map
[1 table to class
[1 column to property
Addresses L1 row to resource
PK L1 cell to literal value
ID City State L1 inaddition cell to URI
18 Cambridge Ma M if there is a foreign key

constraint

BB AT SR ETE &t F b5
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Direct Mapping: Consequences

People
PK — Addresses(ID)
ID fname addr
7 Bob 18
8 Sue NULL
Addresses
PK
ID City State
18 Cambridge Ma

We need IRIs for identifying

[1 the resource class corresponding
to a table

L1 the resources represented by the
table rows

[1 the properties of the resources
corresponding to table cells

L1 the references due to foreign
keys

BEMFRAELBEINE
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People
PK — Addresses(ID)
ID fname addr
7 Bob 18
8 Sue NULL
Addresses
PK
ID City State
18 Cambridge Ma

Direct Mapping: Encoding Principles

[1 Base IRI for the whole graph/dataset,
e.g.
@base <http://foo.example/DB/> .
[0 Table name =» Class name, e.qg.
People =» <People>
[0 Row with PK =» Resource with PK, e.g,
<People/ID=7>

[0 Table row = Property, e.g.,
<People#ID>
<People#addr>

[0 Table cells: what if NULL?

[1 Foreign key reference =» additional

property, e.g.,
<People#ref-addr>

BEMFRAELBEINE
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Example: RDF Resulting from Direct Mapping

People
PK — Addresses(ID)
ID fname addr
7 Bob 18
8 Sue NULL
Addresses
PK
ID City State
18 Cambridge Ma

Provide a base IRI http://foo.example/DB/ !

@base <http://foo.example/DB/> .
@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .

<People/ID=7> rdf:type <People> .
<People/ID=7> <People#ID> 7 .
<People/ID=7> <People#fname> "Bob" .
<People/ID=7> <People#addr> 18 .
<People/ID=7> <People#ref-addr> <Addresses/ID=18> .

<People/ID=8> rdf:type <People> .
<People/ID=8> <People#ID> 8 .
<People/ID=8> <People#fname> "Sue" .

<Addresses/ID=18> rdf:type <Addresses> .
<Addresses/ID=18> <Addresses#ID> 18 .
<Addresses/ID=18> <Addresses#city> "Cambridge" .
<Addresses/ID=18> <Addresses#state> "MA" .

BEMFRAELBEINE
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R2RML 4. i£

R2RML is a language for specifying mappings
from relational to RDF data.

A mapping takes as input a logical table, I.e.,
[1 adatabase table

[1 adatabase view, or

[1 an SQL query

(called an “R2RML view” because it IS like an SQL view
but does not modify the database)

A logical table i1s mapped to a set of triples by a rule
called

] http://www.w3.org/TR/r2rml/
L1 triples map.

BB AT SR ETE &t F b5
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http://www.w3.org/TR/r2rml/

Triples Maps

Idea: triples are
produced by:

[0 subject maps EMP
. EMPNO ENAME JOB DEPTNO
D prec“cate maps INTEGER PRIMARY KEY VARCHAR(100) VARCHAR(20) INTEGER REFERENCES DEPT (DEPTNO}
7369 SMITH CLERK 10

[J object maps.

Example

[0 The subject IRI is generated from the empno column by the template
http://data.example.com/employee/{empno}

[0 The predicate IRI is the constant ex:name

[0 The object is the literal "SMITH”, that is copied from the ENAME column

BB AT SR ETE &t F b5
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EMP
EMPNO ENAME JOB DEPTNO .
INTEGER PRIMARY KEY VARCHAR(100) VARCHAR(20) INTEGER REFERENCES DEPT (DEPTNO) Relational tables
7369 SMITH CLERK 10
DEPT
DEPTNO DNAME LOC

INTEGER PRIMARY KEY VARCHAR(30) VARCHAR(100)

10 APPSERVER NEW YORK

Set of RDF triples

<http://data.example.com/employee/7369> rdf:type ex:Employee.
<http://data.example.com/employee/7369> ex:name "SMITH".
<http://data.example.com/employee/7369> ex:department <http://data.example.com/department/10>.

<http://data.example.com/department/10> rdf:type ex:Department.
<http://data.example.com/department/10> ex:name "APPSERVER".
<http://data.example.com/department/10> ex:location "NEW YORK".
<http://data.example.com/department/10> ex:staff 1.

BB AT SR ETE &t F b5
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EMP

EMPNO ENAME JOB DEPTNO
INTEGER PRIMARY KEY VARCHAR(100) VARCHAR(20) INTEGER REFERENCES DEPT (DEPTNO)
7369 SMITH CLERK 10

DEPT <http://data.example.com/employee/7369> rdf:type ex:Employee.
DEPTNO DNAME Loc <http://data.example.com/employee/7369> ex:name "SMITH".
INTEGER PRIMARY KEY VARCHAR(30) VARCHAR(100) <http://data.example.com/employee/7369> ex:department
10 APPSERVER NEW YORK <http://data.example.com/department/10>.

<http://data.example.com/department/10> rdf:type ex:Department.
<http://data.example.com/department/10> ex:name "APPSERVER".
<http://data.example.com/department/10> ex:location "NEW YORK".
<http://data.example.com/department/10> ex:staff 1.

@prefix rr: <http://www.w3.org/ns/r2rml#>.
@prefix ex: <http://example.com/ns#>.
<#TriplesMap1>
rr:logicalTable [ rr:tableName "EMP" |;
rr:subjectMap [
rr:template "http://data.example.com/employee/{EMPNO}";
rr.class ex:Employee;
I;
rr:predicateObjectMap [
rr:predicate ex:name;
rr:objectMap [ rr:column "ENAME" |;

1.
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R2RML Views

EMP
EMPNO ENAME JOB DEPTNO
INTEGER PRIMARY KEY VARCHAR(100) VARCHAR(20) INTEGER REFERENCES DEPT (DEPTNO)
7369 SMITH CLERK 10
DEPT
DEPTNO DNAME Loc
INTEGER PRIMARY KEY VARCHAR(30) VARCHAR(100)
10 APPSERVER NEW YORK <http://data.example.com/employee/7369> rdf:type ex:Employee.

<http://data.example.com/employee/7369> ex:name "SMITH".
<http://data.example.com/employee/7369> ex:department
<http://data.example.com/department/10>.

<http://data.example.com/department/10> rdf:type ex:Department.
<http://data.example.com/department/10> ex:name "APPSERVER".
<http://data.example.com/department/10> ex:location "NEW YORK".
<http://data.example.com/department/10> ex:staff 1.

<#DeptTableView> rr:sqlQuery
SELECT DEPTNO,

DNAME,

LOC,

(SELECT COUNT(*) FROM EMP WHERE EMP.DEPTNO=DEPT.DEPTNO)

AS STAFF
FROM DEPT;
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EMP

EMPNO ENAME JOB DEPTNO Result
INTEGER PRIMARY KEY VARCHAR(100) VARCHAR(20) INTEGER REFERENCES DEPT (DEPTNO)
7369 SMITH CLERK 10

DEPT <http://data.example.com/employee/7369> [df:type ex:Employee.
DEPTNO DNAME LoC <http://data.example.com/employee/7369>/ex:name "SMITH".
LR BRI ey RS | CaSdeiR((nen) <http://data.example.com/employee/73695 ex:department <http://data.example.com/department/10>.
10 APPSERVER NEW YORK

<http://data.example.com/department{10> rdf:type ex:Department.

) <http://data.example.com/department/10> ex:name "APPSERVER".

<#TriplesMap2> <http://data.example.com/department/10> ex:location "NEW YORK"".
rr:logicalTable <#DeptTableView>; <http://data.example.com/department/10> ex:staff 1.

rr:subjectMap [

rr:template "http://data.example.com/department/{DEPTNO}";
rr:class ex:Department;
I;
rr:predicateObjectMap [
rr:predicate ex:name;
rr:objectMap [ rr:column "DNAME" ]; . .
I; Mapping to a View
rr:predicateObjectMap [ Definition
rr:predicate ex:location;
rr:objectMap [ rr:column "LOC" |;
I;
rr:predicateObjectMap [
rr:predicate ex:staff;
rr:objectMap [ rr:column "STAFF" ];

1 e
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Linking Two Logical Tables

EMP

EMPNO ENAME JOB DEPTNO
INTEGER PRIMARY KEY VARCHAR(100) VARCHAR(20) INTEGER REFERENCES DEPT (DEPTNO)
7369 SMITH CLERK 10

DEPT <http://data.example.com/employee/7369> rdfitype ex:Employee.
DEPTNO DNAME L0C <http://data.example.com/employee/7369> exiname "SMITH".
INTEGER PRIMARY KEY VARCHAR(30) VARCHAR(100) <http://data.example.com/employee/7369> ¢x:department
10 APPSERVER NEW YORK <http://data.example.com/department/10>.

<http://data.example.com/department/10> rdf:type ex:Department.
<http://data.example.com/department/10> ex:name "APPSERVER".
<http://data.example.com/department/10> ex:location "NEW YORK".
<http://data.example.com/department/10> ex:staff 1.

<#TriplesMap1>
rr:predicateObjectMap [
rr:predicate ex:department;
rr:objectMap [
rr:parentTriplesMap <#TriplesMap2>;
rr;joinCondition [
rr.child "DEPTNO";
rr:parent "DEPTNQO";
I;
I;
].
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-ontop- is a platform to query databases as Virtual RDF Graphs using
SPARQL. It's extremely fast and is packed with features.

Features:

Query language: SPARQL 1.0 (and part of 1.1) support Mapping
languages:
« Intuitive Ontop mapping language
« W3C R2RML
Ontology language: OWL 2 QL (DL-Lite)
Database: Support for free and commercial DBMS
 PostgreSQL, MySQL, H2, DB2, ORACLE, MS SQL SERVER,
TEIID, ADP
Java library/providers for Sesame and OWLAPI
« Sesame: “a de-facto standard framework for processing RDF data”
«  OWLAPI: “Java API and reference implementation for OWL
Ontologies”
Integrated with Protege 4.x
SPARQL end-point (via Sesame Workbench)
Apache License
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Feature matrix of SPARQL query answering systems

Type System Reasoning Mapping support License Starting year

Triplestore  Virtuoso RDES * Native, RZRML* GPL 2, Commercial 1999
GraphDB OWL2RL —~ Commercial 2005
Stardog OWL2 */ SWRL* Native, R2ZRML Commercial 2012
RDFox OWL2RL /SWRL /Datalog - Academic 2013

OBDA D2RQ No D2RQ Mapping, RZRML*  Apache 2 2004
Mastro OWL2QL R2RML* Academic 2006
Ultrawrap RDFS-Plus Native, RZRML Commercial 2012
Morph-RDB  No R2RML Apache 2 2013
Ontop OWL2QL /SWRL* Ontop Mapping, R2ZRML Apache 2 2010

(* indicates limited support)

https://github.com/ontop/ontop-examples/tree/master/ontop-v3-tutorial
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Extraction Manager

Wikipedia
Extraction Job
Update Article- — Destinations
Stream Queue Exiractors - -
N-Tripl -
oty | NiTripe N-Triple
Label | Category | Image eriglizer | M — Dumps
PageCollections Redirect Disambiguation SPARQL-
- =t Update
Wikipedia Database |™=|| Abstract || Geo || Pagelink Destination
Dumps Wikipedia
Generic Infobox
Wikipedia Live - YIRS
OAI-PMH Wikipedia apping-based Infobox -
Triple Store
' $ Virtuoso @
i Ontology- Parsers
5 Mappings DateTime " Units Geo
String-List Numbers

SPARQL endpoint Linked Data

The Web | DBpedia apps || SPARQL clients || RDF browser | HTML browser
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Tim Berners-Lee

From Wikipedia, the free encyclopedia

Sir Timothy John Berners—Lee OW EBE FES FREnz FRSA FECS (born 8 June 108E), [1] also known as TimBL, is an English engineer and computer scientist, best known as the inventor of the World Wide Web.
He made a proposal for an information management system in March 1989, [31 and he implemented the first successful communication between a Hypertext Transfer Protocol (HTTP) client and serwer wia the

[4]1[51[81[71(6]

internet in mid-November the zame year.

Berners—Lee iz the director of the World Wide Web Consortium (W3C), which owersees the continued development of the Web. He iz also the founder of the World Wide Web Foundation and is a senior
researcher and holder of the founders chair at the MIT Computer Science and Artificial Intelligence Laboratory (CSAIL). (9] He is a director of the Web Science Research Initiative (WSRI], 001 ongd a
member of the adwisory board of the MIT Center for Collectiwe Intelligence. [111012] In 2011, he waz named as 2 member of the board of trustees of the Ford Foundation. [13]

In 2004, Berners—Lee was knighted by Queen Elizabeth II for his pioneering work. 410150 gy April 2009, he was elected a foreign associate of the United States National Academy of Sciences. [][17]

Named in Jims magazine’ s list of the 100 Mozt Important People of the 20th century, Eerners—Lee haz received a mmber of other accolades for hiz invention. (18] He waz honoured az the “Inwventor of the
World Wide Web” during the 2012 Summer Olympics opening ceremony, in which he appeared in person, working with a wintage NeXT Conputer at the London Olympic Stadium. f1e] He tweeted “This is for
everyome”, Lz0] which instantly wasz spelled out in LCD lights attached to the chairs of the 80,000 people in the audience. BEN Berners—Lee received the 2016 Turing Award “for inventing the World Wide
Yeb  the first web browser. and the fundamental protocols and algorithms allowing the Web to scale”, [21]

article abstracts: short abstracts (first paragraph, rdfs: comment)

long abstracts (dbpedia: abstract)
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Tim Berners-Lee

From Wikipedia, the free encyclopedia

5ir Timothy John Bernmerz—Lee OM KEE F
He made a propozal for an information mz

[

internet in mid-Nowvember the same vear.

Berners—Lee iz the director of the Worlc
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erz-Lee waz born in London, England,
Ferranti Mark 1. He attended Sheen Mount
independent zchool in 1975.[1]“4] A keer

where he received a first—clazs bachelox

Tim Berners-Led

From Wikimedia Commons, the fr

English: Tim Berners—Lee

Frangais :

Tim Berners—Lee

A

e media repository

Wikipedia Commons Images=images,
(foaf: depiction)

View Wikimedia Comm

Italiano: ;il Berners—Lee

Tim Berners-Lee in
2008

Tim Berners-Lee in
2009

Tim Berners-Lee in
2005

First web server

Tim Berners-Lee’s
computer at CERN
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infobox template names=instance types, (rdf: type)

jInfu:ub-:ux DEYSan

rame = Sir lim Berners—Lee

Berners-Lee in 2014 honorific suffiz = {{postnominals|countrw=GER|OM|KEE |FES |FEEng |FESL|FECS) ]
| Born Timothy Jobhn Berners-Les image = 5ir Tim Berners-Lee (cropped). jps
8 June 1955 (age 62)[1] image_size = 220px
London, England, UK caption = Bernerz-Lee in 2014
Other names TimBL alt = blond man in hiz fifties wearing a blue suit, light blue shirt, and blu
TBL birth_name = Timothy John Berners-Lee
Education  Emanuel School birth date = [{birth date and age|1955|6|&|df=v}}<ref name="whoswho"/>
Alma mater The Queen's College, Oxford birth_place = [[London]], England, TK
(BA) education = [[Emarmel Schooll]
Occupation Conputer scientist alma mater = [[The Queen’ s College, Oxford]] (BA)
Spouse (s) Rosemary Leith (m. 2014) awards = {{Plalnlls‘tl
Nancy Carlsen (m, 1990; e [[Turing fward]] (2016)
div, 2011) [[Queen Elizabeth Prize]]l (2013}
Children: 2 [[Member of the Order of Merit |OM]] (200T)
Parent(=) /Conay Bermers Lee [[Enight Commander of the Order of the British Empire|EBE]] {2004)
Nz D Roods [[Fellow of the Royal Society|FRS]] (2001)<ref name=frs/>
Axards Tnking e, GOLG) [[Fellow of the Foval Academy of Engineering |[FEEng]] {20010
Lo [[Fellow of the Royal Society of Arts|FRSA]] (2001)
KEBE (2004) [[Distinguizhed Fellow of the British Computer Society|DFECS]] {1995)
FES (2001) (2] [[Awards and honourz presented to Tim Bernerz-Lee|S5ee full list of honourz]]}
FREngz (2001) spouzse = {{Plainli=t |
FESA (2001)

DFECS (1995)
See full list of honowrs

¥ebsite ¢. w3, org/FPeople
~Lee @
Scientific career

T T N e S Infobox properties=instance properties,

University of Oxford

tniversity of Sunthopton (dbpedia:property/[propertyName])

Flessey

BB AT SR ETE &t F b5

ChinaHadoop.cn



WIKIPEDIA

The Free Encyclopedia

Main page

Contents

Featured content
Current events
Eandon article
Donate to Wikipedia
Wikipedia stors

Interaction

Help
About Wikipedia
Communi ty portal

Recent changes

Categories:
Members of

Fellows of

Hypertext Tranzfer Protocol
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Article Talk Read View source Wiew history Search

Tim Berners-Lee

From Wikipedia, the free encyclopedia

Sir Timothy John Bermers—Lee OM XEE FES FEEng FESA FECS fborn & June 1065), 0] 2120 knowm as TimBL, is an English engineer and computer scientiszt, best knowm as the inventor of the World Wide Web.

He made z proposgal for an information management syst in March 1989, [3] and he implemented the first successful commmication between a Hypertext Tranzfer Protocol (HTTF) client and zerver wia the

internet in mid-November the same wear. [41[51[8]1[T][5]

Berners—Lee iz the director §f the World Wide Web Conzortium (WC), which oversees the contimued development of the Web. He is also the founder of the World Wide Web Foundation amd iz a senior

researcher and holder of the e sy

Science and Artificial Intelligence Laboratory (CSAIL). tel He iz a director of the Web Science Research Initiative (WSEI), [10] and a
member of the advizory board of the MIT Center for Collectiwe Intelligence. [1102] 2011, he was named as a member of the board of trustees of the Ford Foundation. [l

In 2004, Berners-Lee was knighted by Queen Elizabeth IT for his pionesring work. (1410151 In April 2008, he was elected a foreign associate of the United States HNational Academy of Sciences. [161117]
Wamed in 7ime magazine' = list of the 100 Most Important People of the 20th century, Berners—Lee has received a number of other accolades for his invention. [18] He was honoured as the “Inwentor of the
World Wide Web” during the 2012 Summer Olympics opening ceremony, in which he zppeared in person, working with a wintage NeXT Computer at the London Olympic Stadium. (18] g tyeeted “This is for
everyone”, [z0]

Web,

which instantly waz spelled out in LCD lights attached to the chairs of the 80,000 people in the audience. [12] Eerners-Les received the 2016 Turing Award “for inventing the World Wide

the first web browser, and the fundamental protocols and algorithms allowing the Web to scale”. [z1]

1965 births | Living people | People from Barnes, London | People educated at Emanuel School | Alumni of The Queen’ = College, Oxford

the Department of Computer Science, Uniwerszity of Oxford | People azzociated with CEEN | English computer scientists | English expatr
Fellows of the British Computer Society | Fellows of The Gueen’ = College, Oxford | Fellow

Enights Commander of the Order of the British Empire | Macirthur Fellows

the American Academy of ALrtz and Sciences

Internet pioneers Mazzachuzettz Instit

the Tnited Statesz National Academy of Engineering | Turing fLward laureatez | Memberz of the United States National Academy of Scienc

Former fnglicanz | Webby Award winnersz | World Wide Web Conzortium | Freemen of the City of London

article categories=topical concepts,
(http://purl.org/dc/terms/subject)
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Category:Computer scientists

From Wikipedia, the free encyclopedia

Pagez in thiz category should be moved to subcategories where applicable.

{‘* contain very few, if any, pages and zhould mainly contain subcategories.

Thiz category may require fregquent ms

@ Category:Computer scientists are people who do “research” in the field of computer science, which iz distinct from

who would be better placed in Category:Software engineerz or Category:Computer programmers.

This category of Computer scientists consists of people who do research in the field of computer science: universzity professors, researchersz employed b

Contents

Top = ABCDEFGHITJTELNNOPQRSTUVYWIYZ

Subcategories

Thiz category haz the following 13 subcategories, out of 15 total.

= Computer scientiztz by award (7 C)

= Computer scientists by field of research (23 )
= Computer =cientists by nationality (62 C, 1 P)
= Computer specialists by nationality (17 C)

Women computer scientists (368 P)

|-

Computer architectz (2 P)

Fellows of the Aszsociation for Comput

Fictional computer zcientistz (8 F)

IBM Eesearch computer scientists (31

g Machinery (572 P)

Wikipedia category system=categories, (skos: boarder/ skos: narrower)
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Albert Einstein (disambiguation)

From Wikipedia, the free encyclopedia

Albert Einstein was a noted German—born theoretical physicist.

Albert Einstein may alzo refer to other people with the zame name and to many things named in hiz honor:

People reait )

# Albert Lawrence Einstein, the birth name of actor, comedian, director, and writer Albert Brooks

Educational institutions [eait 1

® Albert Einatein College of Medicine, the graduate medical school of Teshiva University in New Tork Citw

® Albert Einsztein Institute, alszo known as the Max Planck Institute for Gravitational Physics, located in Golm, Potsdam,
® Llbert Einstein Institution, East Boston, Massachusetts, a non—profit organization dedicated to the study of methods o
® Albert Einsztein Medical Center, Philadelphia, Permsylvania, a tertiary—care teaching hospital

e Albert Einstein School [disambiguation)

Honors [edit]

® Albert Einastein Award, with honoreez selected by a committee of the Inztitute for Advanced Study, awarded sporadicallw
e TNESCO Albert Einstein medal

e Albert Einstein Medal, presented by the Albert Einstein Society in Bern, Switzerland, first awarded in 1973

# Albert Einstein Peace Prize, awarded by the Chicago—baszed Albert Einstein Peace Prize Foundation, first presented in 1

# Albert Einstein World bward of Science, given by the World Cultural Council, first awarded in 1984

Arts and entertainment [-ait 1

e Afpert Einsteinm [album), a 2013 album by rappers Prodiey and The Alchemist
® Alpert Fipstein: The Practical Fohemiam a 1978 onenman ztage play vritten and performed by actor—writer Ed Metzger
e Albert Einstein, a character in the telewvision szeries Alsen Maisom

Other uses [cdit ]

® Albert Einstein Hospital, S&a Pauln, Brazil
® Albert Einatein Science Parlk, Potsdam, Germany
® Albert Einatein ATV, a European unmanned cargo resupplv spacecraft

e Albert Einstein Society, based in Bern, Switzerland

Germany (theoretic

non-violent resziz

from 1251 to 1972

disambiguates)
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Article Talk Read

New York City

From Wikipedia, the free encwclopedia
(Redirected from HYC)

WY T and Wew Vord, Mew York ™ redirect here. For other uses, see Mew Yord Ci¢y (disambigustion); FFC (disambigustion); and New Vork, Mew York (disambigustiom).

The City of Mew Tork, often called New York City or simply New Yorxrk, iz the most populous city in the United States. [l With an esztimated 2016 population of &,
a land area of about 302,86 square miles (784 kmz)_. RURIRSY Wew York City is also the most densely populated major city in the United States. [zl Located at the southe
York, the city iz the center of the New York metropolitan area, one of the mozt populouz urban aggzlomerationz in the world. [131[14] & zlobal power city, [15] New Tork

impact upon commerce, finance, media, art, fashion, research, technology, education, and entertainment, itz fast pace[ls][”] defining the term Mew Ford mimufe. [18] 13

the United Nations, [19] New Tork iz an important center for international diplnmacy[zu]

and haz been described az the cultural, financial, and media capital[zﬂ[zz] o
world, [231[24][25][26] [27]

synonyms=redirects, (owl:sameAs)
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Generic Infobox Extraction

B LB WG Rkt gt, & Wikipediad &4 A &, 4o: birthdate 5dateOfBirth.

Mapping-based Infobox Extraction

# sLdbpedia ontology, # & Hék4F2t 7 (=hsh12 AT 2L MM ) , A4 %
A 2795 properties.
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http://zhishi.me/
T

1) % — 1 F X K48 FF 34 4% 4 # 4& (Chinese Linking Open Data) ;

Linking Open Data W

ISR

ike.com

2) 10007 =4k, 2fu =740, #4 £4 2 5QMR %, APlig A, SPARQL Endpoint
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E iz 9] Zhishime & z X, :

1) Linked data

XML
IRI
( 2
URIs
IRIs
=
\ —
Database Server Web Agent
HTML
URI
AR A AR E TS & 5Pz



Z A 4% 19 Zhishi.me ¢ F A,

2) Lookup service (http://zhishi.me/lookup/);
s

baidu A5

"l hudong #F5¥

] hudong: € #F5F
hudong 75 (]
7] hudong A FF[REE]
zhwiki: A%

3) SPARQL endpoint (http://zhishi.me/sparql/);
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ZE # F Zhishi.me &g = X,

4) APIs (http://zhishi.me/api);

BETAP ARG EAF X AP TEHEHTTP#H K& @ 4ois B4k, &
WHEEHARISONZ 4 85 XNikao

5) Data Dump (F OpenKG % # 3, http://openkg.cn/dataset/zhishi-me-dump);
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Y ﬁéﬁﬂiﬁﬁ P AEAA%E. FhTHLATIAY R 2 Ao

E

° M W 4% (%
MAFEAARTA LEGRESMREZG IR, Fag IR TULLRATFHLEAN
EERNIHABGHREEAN IR E 2 MRGHIE

Blde Z 41 Z IR L\ Aoty “LAPL)” B ETHRGA R/ LA HBEL, £ THA
B A AAG AT LNtz EA LT 2o

o W BPiAHE A

Az ix g % 3% 2 AXPath& 421, st 4 XA R iTvaM, #xE2FAF
£, PAGAN AL TFEFTOXPath# B B L 5 Nr a9 B, EHA— 2
& 3 AR A o

BB AT SR ETE &t F b5
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-

o @ ¥ BF4{E
FAEMN —, BAE, B A L FACEBAL L NGEAORN T H#T4E, 4itD
ALz iaR T @H T, RIUSHFEOERT. EAEHZFLMAS
FEAN =, B, B A L AL BAL L NGEAORN T H#T4E, 4tH
ALAZEOIRATOHRET, BRUALFIOELERET. BOEHZFLIMS

s LWEBEHER

G E— 437G ie=E, “HLAPLO” H# 24 F T &KEMKE L GXPathy
12 A

II*[@id="J_goodsL.ist"]/ul/*/div/div[3]/strong

BRI AR A BB TS gt = Pr



Q% BV, —‘/l\fajﬁ-ﬁéfﬂﬁ"

+ GEBEA4 R
1l 1

@ i z p5 6 4e 2,41 4% (2. €945 A B At 4% (2 £ Tnln2. #4714 XPath
2D @ 22 p2 o] R

3 3 3 3

:4 24 ; p4 nl# XPath: /html[1]/body[1]/table[1]/tbody[1]/tr[2]/td[1]
- ; i p5 n2 & XPath: /htmi[1]/body[1]/table[1]/tbody[1]/tr[3]/td[1]
n a Z p

4ot V2 th 3| — NE 4, #5225 ¢ XPathT 44
a. /html[1]/body[1]/table[1]/tbody[1]/*/td[1] b. //*/td
c A% B
FAEMM]L: A BaEaA RO E Bbe g, AL aih Tb
FAEMNM2: A BaB g fFfo@ R B —H 5, ALa%x Tb
LR, REBKECE Ba

BB AT SR ETE &t F b5
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A4t 2 & A #HHhIR?

c NERFICLEBAKAG

1. dFE5&2F1izia60 Lk, e FEL KT 5G4
2. AEBHPGFADBK. tléeMb b TTHERAGHEE, ZTERGLESR
2T Ko
© A HIMBRARATITH

Rt PORBATRARSI G~ L BB ERBDG, BIHR SN LBRETOTIHL
NARFH X LR RTRG

@K’.

BB AT SR ETE I PR

ChinaHadoop.cn



f1 3 Jh IR

M A = M T || eeeeen

a4z M A
41

— A MR | > A 42 M T > %= F N > ’fﬁbﬂiﬁ‘f‘ﬂff}

o B Bt

B RATPEIEAEREZAAMTYG LIpdoit fo ALK EGIF L. B—ARN T &
R AK G T oL TN, GatamegMREHEERRGLE R

- AEEEA
BEZHMBROMTHEZ A ANLEBRON T A ITHE, AEN2ET &A% 2
ATHALEBZEEARMA P4 4L

I L& PR
ChinaHadoop.cn
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f1 % I a2 M

-Sample(Pagel)

M 6 rh $ it

-Sample(Page?2)

1: <HTML> 1: <HTML>

2: Books of: . , 2: Books of:

3 <B> XAF %S kA 3. <B>

4:  Paul Smith (#PCDATA) :Ef: _Paul Jones
DBy BEARTA (2 ) ThiBA > </B>

6:<UL> |« »[6:<IMG src=.../>

7:<UL>
7:<LI> . C e 8:<LI>
K 4 ﬁ

8-10: <I>Title:</I> x(j;a;;fsm’* 9-11: <I>Title:</I>

11: DB Primer < »12: XML at Work
12:</LI> 13:</LI>

13:<LI> 14:<LI>

_ A % 8057 _

14-16: <I>Title</I> (#PgDA-I%A) 15-17: <|>Title</I>
17:  comp.Sys. . » 18: HTML Scripts
—gjb'; ) RA KRR (+) HAR :;g:ﬁf

20:</HTML> @ LER, HBABRAMLGRBEH 5153 <I>Title</I>

AR iT2EHA%R 24:  Javascript

<HTML>Books of:<B>#PCDATA</B> 25:</LI>

(<IMG src=.../>?) 26:</UL>

<uL> 27:</HTML>

(<LI><I>Title:</I>#PCDATA</LI> )+

</UL></HTML>

BRI R AR E TS I U5

ChinaHadoop.cn



f1 3 3h IR

RoadRunner& @ s iR g st A X &, HIRG A R4 T BT

7 \\\ =
Automotive -/ QK L
; ‘ Wrapper|  C i
= : [ — A
26138434748 BALDOR
se by Industry » Automotive » Automotive Industry e st 6T 60%=" —_—
S > s 7 T 00 | iz e
; Tt
Aerospace & Defense Featured Clients WAL TAT spel 50858 22516 X i e . e ey = e iy
Automotive spod 39084 | 12032 R L vt
Industry Compl e GISTER FOR A = &
Industry Compliance —— REGI FOR —
» Eeatured Clents BALDOR o tictic Compary LIVE DEMO
(http:/fuwrww.baldor.com) markets, designs and
Food & Beverage manuracv\ures II:\duS(lia' e\ecl‘nc motors, CONTACT AN —
General Manufacturing mechanical power transmission products, drives RT ez
and generators. Baldor employs approximately — A
Medical & Pharmaceuticals 7,000 people and is headquartered in Fort i
e Smith, Arkansas, USA TAKE CONTROL )} CA v
Aerospace & Defense /. =
pace & Defense Industry S
~ A
(=)
Aerospace & Detense Featured Clients & Case Studies o= & BOSCH v
noustry Compaance
» . Honeywell
' REGISTER FOR A
§ H(meywell Honey honeywsl 2 Fort UVE DEMO
' CONTACT AN
EXPERT
= TAKE CONTROL ) | C |
Prévest problimme okors 4 ———

— - S L

BZHIROA R

RoadRunner 77 g # 4. http://www.dia.uniroma3.it/db/roadRunner/

M A EAHETINE [ =24

ChinaHadoop.cn



J &

-

AR I F ok AR

B T S Y S (T S

g ﬂj‘i‘ﬁ-ﬁ—-/\ﬂ;\%ﬁﬁﬁﬁl . %‘—ﬁ-/\l’-ﬂfzuﬂl'l‘éﬁ— EHGaT ik, AEATHRITH
, MRk o A IRF A PR XM 6 2 2B i%t’ﬁ#zoz.
. ﬁ%é&ﬂifﬂﬁ]}"ﬁ&%i&ﬁ&ﬁ% . T*Xiiﬁﬂi‘ﬂ%&;ﬁk@ﬁ&ﬁﬁ o THERP AMA R LG L
1 8.4 7 "

th & s BEMM T HBEHRITRHEE, o T b E B aAas W T A BN
HKERKEOAD BEBNKEOAD EHAF MRGARFETRERITN,
.« P AARF iE AR L — % FEE A
s AABEAKTHLEGHR

& o ¢ B 8,

s AARARASHELNG, BIEFLAEALAE IR T
c LEBORHHRMAEIHEZ, LEIGLEL GARRERA

BB AT SR ETE m I PR
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WEB TABLE #& 3% & 4™

BB AT SR ETE &t F b5

ChinaHadoop.cn



A TRHEWebtabled B4 @2, — LT HBEAPHARIFEA
RDF = 7.4,

XM AR ) S — A LA (entity linking ), fpis A4 F 5 £
P STEF R 3 F RPN EILY N W

BB AT SR ETE &t F b5

ChinaHadoop.cn



2 & K4 =48

> AR FPREARGRI S SR F A R iin B0 RA L,

A T R # 95

&4 B AL A %45 B T E L GRY # & £ k4

i 45 #5 4 A i 45 RV X1 £ it F ekt
LA L5 3% R A ot X AR 2 AT & KA
% fo FonF A % #e 3 AL DA S £ KA Pk

BB AT SR ETE &t F b5

ChinaHadoop.cn



AR FRMBGTR

1) 4% b & A,
4ot AR EARPHENRIE S, AL R 4m & Pim 3120 R4
(token & 32 (% #F # = d2, Al X 44 & &, ......)

5 F "R (ot FEH)
X ﬁi&i:{*“ “ . ,1. ”
1/1%#%%”
2) 544 il K.

IR F PRt At TAS R~ NEREARE ZHA

BB AT SR ETE &t F b5

ChinaHadoop.cn



£ 4R H

fF Al T XA OF S STt £

HA N N & #® 95

&% FLHe AL A %45 EH £ ALY #ir & £ fip sk 4

i 45 #5 4 A i 35 Ht S R ¥ £ it F ekt
LA L5 3% AR A ot X AR 2 AT & KA
% o F x4 A % to I AL -FRAMHS L |HAHSPakte

‘BARFA” L4 $

#8iEh, LAARA— AR FPHEEANFRAEREGLLN AL G
£ 3o

FABRK kL 2 AR T AMAF S AITHA AL

BB AT SR ETE m &t F b5

ChinaHadoop.cn



AR — 2 R H

it ERBRE Z—~NBRIRHYE A
HNEA h4e T 67 EF 4 A
2SR E B
FHE-RARY FHEHERARARANGIEYL,
EAR-RA A B @A G

BB AT SR ETE m &t F b5

ChinaHadoop.cn



A %, R 8
%45 B A5 TA &4 EHR A AR # & & 7k 4
# F. R R PINE 37N i* 3% L% A% £ sk te
T STE TN ik d B & & Fft REE Y Y
2 o FAF A 2 jo I AL - FRAMKS L | KA P ok
. ‘ CO #4$% 4
------ | L = e
A <-> ?fs‘r%-lﬂ?ﬁ\i&
\\ Lot by SF- 55 N
N (st ¥ o) [§<_
\\
S =~
BN R S .
(st R F R) Lt
Lot 44 -
(palitp) &
(NBAXR)
e e e e A L B
R AL BB TWE gt = Pr




RARRL— AR dEY aE T

7 ARG EE R T
1) &% % & ¢ 494 € & 4 (importance of each mention);

2) & B ¥ & 4 ¢ +5 L 4a £ A (semantic relatedness between different nodes).

£ 4k 0 % X k—PageRank.

PageRank % % (Iterative probability propagation) A % % A% Bl ¢ & 4k
“HEaR FARMERAN LA E LT

BB AT SR ETE &t F b5

ChinaHadoop.cn



4 R E x4

FHhRERLE
BB FHRT
++

24 4

e &
& KA
& &
FT A8

|

J

[

ERF AL
A X B
ACK £

ERF AL

FI 2 AEERA—~THANEARPEIHEZ NG £ 4

“Qﬁ”

L2 E N EGBERT, $ITLARSHES, KRMNLN:

AT 6 H [TRE
ffEH% s

PMAGRL B G

o=

k- F 4 RF A5 & KA

BEMFRAELBEINE

W5 PR
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| %

£33 AT oHKEGLIRHIK

BEMFRAELBEINE

L

W5 PR
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5 TR 5o f IR K 2 Al 5 4ot B4 2

BB AT SR ETE m &t F b5
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h IR AR B

e

=

Knowledge Graphs

hishi.me:zhwiki
zhishi.me:baidubaike

&h/. me:h udongbalke;_/

|
I

I Knowledge
I Collection
|

I

LDevelopment Modules

Unstructured Web Text
Bai X am Vi Sash

baike.com
r ] N b Temmam PP fhaEm
® L} L f i‘m

baike.foyuan Net
W Qreng oy

fﬂ’ht(lﬂ

FUNI RS 1

syna RMHF

———— -

Knowledge
Fusion

Knowledge
Completion

: _Creating Links

> KG-Buddhism 1.0
R DF

BEMFRAELBEINE

W5 PR

ChinaHadoop.cn



Knowledge Collection (Buddhist
F:;i£;JllI;‘i‘i;Lllllllllllllllllllllllllllllll

i
Bz R (ARE)
BHISTEP (20NRE)

- BERE BAHK, C0ATE)
EH5UE (15 TE)

- BEER Ap%  6ATE)
pEES 315 |

~ BEER (10405, 114ARE)

~ BEGER (1S3, 1ATE)

- BERME QAH%, 23ATE)

- BEEE QAN , 1ATE)

« Category= ¢ - BEIIL (124535, 15/ RE)

BECCF (84NTE)

- ALAREHFHBHANI LG oL

— MBRBHAN S ET A XLE 2 &6 E4A
o HZMN F ik

Bl CHEBFEY AR

— A aTHBHELHE AT GIA LA

— MREGRARL T EMGALF S

~ YOS (640N, 24NIE)

|- esamaAnm e, 140m)|

- BETS QA5 , 6ARE)

|- sesimnr 822, 3747 |
e (144 0)

- BEIEG (A5, SATE)
s b 2ANAE)

|~ szEais 1405, 147 |

- B¥TE GAn%, SARE)

- GRS (TAR3, 4490TE)

- BHBHER (A9, 12/TE)

R

= R (1193, 134\AE)

BEMFRAELBEINE

Illl-gﬁégigiﬂﬁﬁ



Knowledge Fusion (Buddhist Figures)

O @46
B SARG387EHfTrahA LRGN L EL
B TRALBYEABALA—-NRAT TGS M AA R A0 B L4
B ArLidiar E248 3T =g

#{ .
W QRGN <http://zhishi.me/hudongbaike/resource,Z/R{EE[E - i B>
Entities: AN = <http://zhishi.me/baidubaike/resource, P E/RER - = IR

VR S-Sl <http://zhishi.me/zhwiki/resource; it HEE

\ 4

{+#mit, HAGLRBL AL ER, $+Ea8HREL])
Alias Sets: {ht e, HBHREE-AE R, FALFHAAR)
{ARRER-AE R, ARER-ALTER, FELNRALT EH])

A4

Result: <http://WWW.Kg-Buddhism.com/entity/ s 4 & £ - % %4>

BB AT SR ETE I PR
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Knowledge Fusion (Buddhist

Temples)

O z#86 (FAaALPAETORA)

] AR
—A & F A R4k
<baidubaike/ £ & %> : {A%F. bz A L¥F}

<zhwikil £ & 4> . {A%F. dFxALF}
—F 2R AL
<baidubaike/ £, & ¥ > : {A%F. bz A xF}
<hudongbaike/ £, & # ¥> : {£%#8%F. wxRASALLF}
<zhwiki/ £ & ¥ _(i% iz £)> o {ARF _(FrE). R EAXF]
TR M AT AR E TS & 5 P



Knowledge Fusion (Buddhist

O z+&34 (FhaserBE P A)
&
% Nda Bl 35| 8 #| ¢ LA RZ T A B

_ ﬁ:-'fi\ﬁﬁ “%ﬂh” . aﬁﬁﬂd_'ﬁ]» %‘riﬁé;‘f"j{

#]
. a };*\ a 7f+ Sl <http://zhishi.me/baidubaike/resource/=4EF>
Entities: 5 z g2,

s K7 A,

<http://zhishi.me/hudongbaike/resource/& LHEF >

<http://zhishi.me/zhwiki/resource/=%83F>

\ 4

{=4a%, Ls¥}
Alias Sets: f=a 4, L4, #oitt)
{zAa%, ziaLis#rityd, LioF, #is
%}Q&%%L%ﬁ@kﬁﬁﬁﬁ%@O%WLL
Address:  &#H %L L R4 LA FE
EWA AT RALS
¥

<http://WwWW.kg-Buddhism.com/entity/ = sa 4 >

Result;

mmﬁf:}"-ﬂﬁ

ChinaHadoop.cn
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Knowledge Fusion

. WEEA

— Infobox 2 44
REA RGN ZFAHTERENGBZF AT EMN, ALEEENE R LA 4015

B % P 44 GIREA KX
- v EH
A %R E GG P

O RriEz4A
m fhEH

AL EM: ol hEAFAYGERA LY RABERA A G — o
AXSHBBMN: TRARBRGEKALAT R, ABLARKR S G

B %45 ¢
A ALE
BRI AR A BB TS I g 5 PR



Knowledge Fusion

i triple 1:
! <http://www.kg-Buddhism.com/entity/F% { 75>
| <http://www.kg-Buddhism.com/property/ H} £ H #>

1141927-03-28”@zh

¥ B KG-Buddhism 1.0:
R ' <http://www.kg-Buddhism.com/entity/f {F 75>
:> i <http://www.kg-Buddhism.com/property/ H A4 H #>
1%1927-03-28"@zh

' triple 2

' <http://www.kg-Buddhism.com/entity/F % 75>

| <http://www.kg-Buddhism.com/property/ H} 4= H Hi>
| “1927"@zh

E triple 3 :

| <http://www.kg-Buddhism.com/entity/f5 {4 2>

| <http://www.kg-Buddhism.com/property/ H} 4= H Hi>

1 “1927"@zh

_ I N W
HALRN: al] WEFLEAGEHRALAT RHELBR&AAG— Do
A 3HKEN: FRALBGEBALEINY R, LB LI KRKR S GMA

B %45 H
A ALE
BRI AR A BB TS I g 5 PR



Knowledge Fusion

: friple 1:

: <http://www.kg-buddhism.com/entity/ R £+ 57>
1 <http://www.kg-buddhism.com/property/ftt il
L LR AR L) LS TR A @zh
:
1
1
1
1

R Ko '

<http://www.kg-buddhism.com/entity/ & %3 55>
<http://www.kg-buddhism.com/property/Hi >

triple 2:
<http://www.kg-buddhism.com/entity/ & 7357 >
c‘hﬁ'p'iﬁmunn; ko_huddhizm rnm.flr'lrnlnnrtyjﬂillhj:}

R SR LS R L5 A B A @zh

triple 3: oK
<http://www.kg-buddhism.com/entity/ # 73 35>
<http://www.kg-buddhism.com/property/Hiit>
“TLAE MR T"@zh,

ﬂ

m fhEH
AR all EFLEVGEHA LAY RALERHSEAG— Do
X 3HEM: TRALBGERELNY R, 2B LN AELRSGMA

B %45 H
A ALE
BRI AR A BB TS I’ I g 5 PR



Knowledge Fusion

i triple 1 :
| <http://www.kg-Buddhism.com/entity/# & >
i <http://www.kg-Buddhism.com/property/ H 4= H >

141927-09-19”@zh

KG-Buddhism 1.0:
<http://www.kg-Buddhism.com/entity/f 2 75>
<http://www.kg-Buddhism.com/property/ H! A£ [ #i>

! triple 2:

! <http://www.kg-Buddhism.com/entity/F& & 22>

| <httn://wyw kg-Ruddhism.com/property/ H 4= H Hi>
111927-08-19"@zh

KK R

1 triple 3 :

i <http://www.kg-Buddhism.com/entity/ & &£ >
<http://www kg-Buddhism.com/property/ H A& H Hi>
“1927-08-19”@zh

_ I N W
HALRN: al] WEFLEAGEHRALAT RHELBR&AAG— Do
A 3HKEN: FRALBGEBALEINY R, LB LI KRKR S GMA

B %45 H
A ALE
BRI AR A BB TS gt = Pr



Knowledge Completion (Buddhist Figures)

[0 =ztinfobox & 44 ¥t 47 4 4~
B AILBEAMNAELEHILIAPIHIRE A
B RBiRgsbTeRERAtRBA =LA

g!l: title: 4&@
Text: | WA, #8 Xk, HEAK FBSE, RAK, UIME; EREALEE, §
5‘““) %%%ﬂ%%/\o

Pattern: F(k % |k F)(#| 9|4 |)80){0,11([\S]+) (% |4 |, |- ) 0, 13 .*

Property-value pair: JEASNE ¥ Y-

<http://www.kg-buddhism.com/entity/ % 4« & >

RLCSLEN <1t/ kg-buddhism.com/property/ s & >
"U.‘;i %Il@zh
RN RSB E TS I g 5 PR



Application

U ad#o

B #3247 9] k.

www.kg-buddhism.com

About

KG Bocibiem s efr 0 Buddhism. It i collected from Zhishime
ikt il 1.0, and it consists of knowledge of Buddhist figures.

+ 3152 entitie

+ 136,162 ROF trples

lh(NmmDBWn 3 entities.
shim

Last Modification; 2017-05-10

y property value pairs extracted from online unstructured fext

[en] (dgpem) waS .5 H

ZHbs QR AR

@ ZHBRE L, 602F
Fite % RA A 4 M2 “

FRABOHEL? w

@ FRABOHEL. +0

HIiRE R E A w

- MEEETTS SRR EEE
a-

M JE F 4 a2 X A AR w

- MV ERT eSS TIPS P

@) 2 @

BEMFRAELBEINE

m &=
ChlnaHadoop cn



£ K AE B—

O EH-4 K

Description:: LikegAbstract B A R — B A 2AhG A, AP
S RAg— % EAKE MW, ALRabstractx A, AL Z 4
145, 4% B 4245 sAabstract x A P Ab 4 2 9 B H 1A o

R EM: 38, HAEMRE. Rk, AR AK

Input: . o
P abstracts.ttl DBpedia ¥ # # ¥ & £ 4 ¢ abstract 2 -

abstract> "—1ESF (EEESIE: Chia M?t C?t/ 22%8) ., IEFUAGIRIETSST (#KAIIS: Dién Hou t2 / JETESF) , SUEILS (EXEEE: Lién Hoa 2ai / 7
abstract> "EX L —EFALT HFSHRE LT IABEZIsFRL05F B, R —EZmEFHMSEL. BFA— MW, Ll [BE2EmiE]
5 abstract> "TREXNAN EEGEET —, 5EERE. EESHAENLE =SXREE". —EENALANNASCERFEE. BE-LF (1esed)
<h.ttn . . <http://dbpedia.org/ent abstract> "-UEFLIM-LEMRBRY, BINIE THET —EERBSF, ATIREXEXE,. BETERF--F (essfF) , ETERXE—RFRE
<http: - ia.c <http://dbpedia.org/ont abstract> "J7f%5F (Ten Thousand Buddhas Monastery) T EFENVBEHLNEAHBLU L, BAREMELI09FER, T1os7FEMR, FHSHes
Y =i FET) > <ht dbpedia.org/ontology/abstract> "AHFEFERL —EEOETFEMNBEFE, BEHCT T B -B5a5FHZXEOM, MAHEHRAEITS. "ezh .
<http://zh.dbpedia.org/rescur. Hf%ff (BEX)> <http://cbpedia.org/ontology/abstracts " HETRTFE EETMEEXNHEHTE, ETOEETLMNEETER. BEFECLIRBEFER, ESHEEZF. "ezh .
<nttp://zh.dbpedia.org/resource/JFEF> <http://dbpedia.org/ontology/abstract> "A B, T LEAESHAASFIENEMFIEF 0K, EFEARFNELEETWRPEMT —. 105658524 E, BFLESIY
<http://zh.dbpedia.org/rescurce/ AFFMESF> <http://dbpedia.org/ontology/abstract> "AFXKEFEBMRMES/NEZ —, ELIERTERXIEREHETE, FDERREE], SEETFREEEX. "ezn .
<http://zh.dbpedia.org/resource/Fi %55 (L) > <htep://dbpedia.org/ontology/abstract> "HARFHUTIARTEERGHFFE121S, B—BEEGREHFR, ALEESXWEFPEM, HEAIEREREYE. "ezh .
<http://zh.dbpedia.org/rescurce/J3%F5F (5K#)> <http://dbpedia.org/ontology/abstract> "AFFUTFEHMERKMIT HMX EFE, XHAES, 1ossEWFANKME MR £461, 193FWFIAEREXWETEL
<http://zh.dbpedia.org/resource/FIFFFRFESF> <http://dbpedia.org/ontology/abstract> "AEREFEMTFEIRTERRE SR KEH3 S M — ENAHEFM. "ezh .

<http://zh.dbpedia.org/resource/ —iE5F> <http://dbpedia.org/ont

<h.ttg //zh.dbpedia.org/resource/ — EB]#> <http://dbpedia.org/ent

1
1
<http://dbpedia.org/ontol
1
1

oo (340 fa

<http://zh.dbpedia.org/resource/ 7 # ¥ (A 48)>

BB AT SR ETE m I PR

ChinaHadoop.cn



£ K AE B—

O EH-4 K

Description:

Input:

R ADbStract B A R — Bk 2AhGg A, LPa
SRAGg—wEAE M, WLRabstractx A, ALZ 4
145, 4% Al #2845 A abstract X A P 4 IR 1% 2 9 B M 1A o

R EM: 38, HAEMRE. Rk, AR AK

X 4 7% 8
abstracts.ttl  DBpedia ¥ # # ¥ & 3 4 &y abstract -

.orag/rescurce/—FE+> <http://dbpedia.org/ontology/abstract> "—iEar (REESIS: Chua M7t C?t/ 2278) , IEFCGPRIETESF (EXAIEE: Dién Hou t? / JETESF) , SUEEfES (EXASIE: Lién Hoa 2ai / 27

<h.ttg //zh.dbpedia.org/resource/— EB]#> <http: .org/ontolog: "EFXL —HEFATTEESHEEHEN/EE ZIEF R LT

B, R —EZmEFHMSEL. BFA— MW, Ll [BE2EmiE]
LERET. —EERBLHAN AREERFER. EE-LF (lesed)

: 5T - —EEAHEN LGEET—, 5EEE. EESHAENLE"
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.org/resource/FIFFF_(dE3)> <http://dbpedia.org/ontology/abstrace> "HHEFUTILETEBERAGFFEILS, B—EREHEHFR, ALE

PAXERPEA, MEAILREAREYME. "ezh .

AR EMX ETE, XHAESS, 195 P AKBE I WEF LM, 1993F W AT RELDRERFESL

<http://zh.dbpedi
<htm
<http:
.
<http: zh.dbpedi
<http://zh.dbpedia.
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