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Message Understanding Conference (MUC)
& £ EADARPAZ # # Rooea N A, A ABMfeF L EF G184

Rz ik

Conference Year

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

MNews reports
News reports
News reports
News reports

News 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




Message Understanding Conference (MUC)

O 4% 52 4k+2 5| (Named Entity Recognition, NER)
« 2017#10A31a, 4Kk LA A4
= a#: <TIMEXTYPE="DATE"> 2017410 A 31 a </TIMEX>
= A%: <ENAMEX TYPE="PERSON"> % 1 £ </[ENAMEX>
= A%: <ENAMEX TYPE="PERSON"> % # f</[ENAMEX>

O 3£ 4% % A (Co-reference Resolution, CR)
c PRI EELHTHAT
= <COREF ID="100" MIN="& & %"> & = </COREF>
= <COREF ID="101" TYPE="IDENT" REF="100">:73</COREF>




Automatic Content Extraction (ACE)

ACExMUCz L t94£ %3 41T T 3 6~. o £ Fefail;
FEZ AR KAES, LG HEE. (T4 15 Fo (X 15

O s24k44m & <2 3] (Entity Detection And Recognition, EDR)

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

© [RF ] ee & K4 B[ £ a8 R[4 &]]#] 220 F 4 A
O # {441 547 3| (Value Detection And Recognition, VAL)

* &4k [25/100]

© # [20 2]

« 4845 : example@domain.com

c i £2AFLAFTEAL>A[E alikd ~NDBAMRGHKER, AL
€ & SFef g £ I A H[— A6 iRk iE 5




Automatic Content Extraction (ACE)

O afiq & & 440 542 %] (Time Detection And Recognition, TERN)
« [1995#%10A], FEKir=z=% T4 F 4...
© [Aand2100F 2 %], £4FLARACHT Rik k.

O % 4 4o 5 <2 3| (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 KB TLiGH—/NEKAL =F (=, LiF)

O = #4402 5 <2 3| (Event Detection And Recognition, VDR)
» such as: interaction, movement, transfer, creation and destruction
s HMHEGASHLERALET A Bl R B AT F Ak
" BaHEHS (A A LG RE AT A 6K at @) : Al S5 eh k)
= AN ES (A A E s, RBAE WS at @) : Bl < af k)




TAC Knowledge Base Population (KBP)

KBPst ACE & L #94% % it — 4 45T, E A MK o2ty E K
£ & oA 9Nk 24 G Fe— NE L4{E % hittps://tac.nist.gov/2017/KBP/

O 244 30 54 # (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

QA% % (Slot Filling, SF)
« to fill in values for specific attributes ("slots™) for specific entities
o #u, 1980%9A12a kA F LibTACE, L5 5 HT 2L

R B4

i %
k. 5] €4 a 198049412 &
k9 &+ 4 #, N

HE A8 4% LA HHAMT R LB EFH




TAC Knowledge Base Population (KBP)

d  F #4443 (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 4244 & (Belief and Sentiment, BeSt)
« detects belief and sentiment of an entity toward another entity, relation, or
event
c HABAREALAERFTBLAANELEH
s ik (AR HAEEEA Kby BLAANEEEN)

QA %P5 A B AR A
* build a KB from scratch, using a predefined KB schema and a collection of
unstructured text




Semantic Evaluation(SemEval)

& ACL-SIGLEX 48 42 9 B] F7 A% &, 69 48] SLof SR @, 8 43 & 3% st A 41344
LY %L N% a1 https://en.wikipedia.org/wiki/SemEval

£

045 %

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 %
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CRF (£-# B #u95)

O % & & # A
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L STM+CRF

CRF Layer <
O #13] X
L1 3% 2| 5%
| [1 Dropout
LT
[l #5426 348 3K
Word [
embeddings

Guillaume Lample et al. NAACL-HIT. 2016




F kR

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 {]Ccnllnbert et al., 2011) 81.47
Conv-CRF (Senna + Gazetteer) (]Lcullcubert et al., 2011) 89.59
CRF with Lexicon Infused Embeddings dpassns et al., 2014) 90.90
BI-LSTM-CREF (ours) 84.26
BI-LSTM-CRF (Senna + Gazetteer) (ours) 90.10

F Bl # A 3% 2tk (F14A)

Guillaume Lample, et al. CoRR. 2015
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 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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Wikipedia Miner

= Wikipedia

£ ALRNN
§C Q’\I <A 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




Ca home demos services help

Text to annotate

introduction

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.
search

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.

compare

annotate

Annotated text

MediaWiki Markup | Detected Topics

i edi is a free, multlllngual encyclopedla pro;ect
supported by the X t 1| non
]]. Its name is a [ [portmant 1]] of the

words wiki (a techhology for creatlng collaboratlve
websites, from the . qUAC : An_WOX wiki,
. ke A
meaning 'fast') an
no definition available
Wikipedia's 12 mil a2 - . sh) have
R 59% probability of being a link oELd,

and almost all of its articles can be edited by anyone who can

access the Wikipedia web81te. Launched in January 2001 by
Wales]] and Larr ar]], it is currently the most

popular general reference work on the Internet.




DBpedia Spotlight

DBpediaSeaiiffelil;
Open source

Public web service

Disambiguation in local context

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

B (actually, Lucene)

Target KB: DBpedia

See http://spotlight.dbpedia.oro




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 { h‘ttp:,n",n"dbpedia_curgfres:jurcel.n"Hawaiian_|ar|guage] written CD”EbUfEtiVEl‘f b']l"
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. [ http://dbpedia.orgfresource/limmy_ Wales ]

BACK TO TEXT

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




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/




=]
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:

B ¥ company

99%

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

= L

¥ | Wikimedia Foundation

¥| Larry Sanger

Wikipedia is a free, multiingual encydopedia project supported by the non-
profit Wikimedia Foundation. Its name is a 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: MSA

nationality: N/A
commonname: Larry Sanger

Demo: http://viewer.opencalais.com/
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7z k4 A (Features based)

& if
« Synonym (Bs -
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[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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Enterprise Knowledge Graph
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B H-F A -5 42

B F ] 7 ok AR

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, e¢1OrE2Word={motion,suction}, wordsBetween={of, the, vehicle,
through, the, air, caused, a}, posE1=NN, posE2=NN, posElorE2=NN posBetween=[_ D N I 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>,...}

Dependency depPathLen1 VerbNet={ vn:27—nsubj—<E1>, vn:27—dobj—»<E2>,...}
depPathLen2VerbNet={ <E1>«nsubj«<vn:27—dobj—<E2>},
depPathLen2Location={ <E1>«nsubj«BETWEEN—dobj—<E2>}
pbPredStem=caus, pbVerbNet=27, pbE1CoarseRole=ARGO0, pbE2CoarseRole=ARG1,

PropBank pbElorE2CoarseRole={ ARG1,ARG2}, ppNumPredToks=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#fn#l, ..}, hyperE2={suction#n#l, phe-
nomenon#n#1, entity#n#1,...}, hyperElorE2={gesture#n#2, communication#n#2, entity#n#l, suc-
tion#n#1, phenomenon#n#1, ...}, hyperBetween={quality#n#1, cause#v#l, create#v#l, ...}

NomLex-Plus | Features did not fire

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_El1={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#1, contacti#vi#1, apply#v#l, ...}

Bryan Rink et. al ACL 2016
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X = The [car] left the [plant]

Pipeline =z ¢ -CR-CNN # #!

N|= o
o B4 A G EAlh B G F AN M= B
.« F14484.1 o -

-

...........
1

Santos et. al Computer Science 2015 D= W™
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Pipeline 7 s -Att-CNN 42 #!

R* AP Pooling att. matrix AP

w Max R* AP ya

G o & A xE A4
/' (F14488.0)

Attention based
convolution input

>
V-

P A7 fizzy“\ 7
7 VA drinks Ent'ty €2 «
A ' and \ drinks *

/ meat \
/ ' cause X
heart
p s . disease
=4 ( | I/ and
Entlty €1 J \diabetes diabetes

diabetes —  — — . - S
(Lookup table ) & wf 1 wf 2 (Lookup table )

Zhiyuan Liu et. al ACL 2016
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Pipeline 7 ¢k -Att-BLSTM 44 4

Peng Zhou et. al ACL 2016




Pipeline 7 i

# F =t b

Classifier

F1 End-To-End Methods

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

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

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 (Yuet al., 2014) 830 VOTE-BACKWARD: 84.1
Hybrid FCM (Yu et al., 2014) 83.4
SDP-LSTM (Xu et al., 2015b) 83.7 Our Architectures
DRNNs (Xu et al., 2016) 85.8  Att-Input-CNN 87.5
SPTree (Miwa and Bansal, 2016)  84.5 Att-Pooling-CNN 88.0
E_?-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 B # A 2 SemEval-2010 Task 8 # 42 £ t ¢4 4 £ b 5%
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Joint Model - LSTM-RNNSs #2 4!

(D neural net / softmax Dependency (Relation) PHYS
<« -~ dropout
[ LSTM unit softmax
() embeddings . tanh
-~ RN hidden
label embeddings \1 N
\ “\
—— ! .
Sequence (Entityﬁ B‘iER 1 f-'f;ER \
| N\
LY
sotmax | C ) v(C ) .
-

1 —
tanhT 1" T tanh
hidden ( ) 19%/:’___:.-
A
(I > dependency embeddings
Api- sTmA

word/POS
embeddings ( ; ] ( : ] nsubjpass prep pobj
In 1909 , Sidney Yates as born in Chicago

Miwa et. al ACL 2016
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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

& A £ A& & SemEval-2010 Task 8 dataset _t. #§ 4 & b %
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softmax

sentence feature vector

XX I
1
ma ax X Piecewise max-pooling
I
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The couple lived in the [La Jolla] area of [San Diego]
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Kang Liu et.al Al 2017
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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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A A T4 40 TIR T ok 47 R e — Abpipeline ¢ 7 ok, 4§ B4 40 TR4E

S#MA SHB G ERRM, FEOH9EBTE,

> B4t 48 5 ok o £ & (Trigger Classifier) £ 423
c AFHHACRSRREFMALE, UAFH G 3] »

> 7. E o £ & (Argument Classifier)

c HilAaASASHGLE ki
> 7.4 A & » % % (Role Classifier) < _L-

. ﬂi%%@%@%ﬁ - Py
> B 1 o £ & (attribute classifier)

C HER 4R =
> T # 4 # 5 £ & (Reportable-Event Classifier) T 4% 4 4] 3]

c HERLAAMBMERS G FM L

PEBBATIUANBZ I FT R PHEN 2 L£B#LAY, thiMaxEnt. SVM%£,
(Ahn, ARTE 2006) (Ji and Grishman, 2008, ACL 2008)
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Joint Modeling with Structured Prediction

O A~ NEAR 4R AFA G125 86 H Ao Entity
(cameramen)
O #reAAERgHhTol @, &A8ET % R
ﬂt'ﬁ *ﬁ% © Q?Q
O #4T7THL£465FR0HETS $
O 2&#ETAEAhgdhFF %8, A De advel _ Attack
FiE R A B 15 A kAR A B Fo. ' (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 i VEH | FAC

Die Attack
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(Yubo Chen et. al., ACL 2015)
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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 68.7 689 688 509 49.7 503 | 45.1 44.1 446
Hong’s cross-entity N/A 729 643 683 534 529 53.1 | 51.6 455 483
Li’s structure 769 650 704 | 73.7 623 615 69.8 479 56.8 | 64.7 444 527

DMCNN 5 £ %, 5 & € s 88

171 | N | al

Stage Method oA 2 a3
Embedding+T | 68.1 | 25.5 | 59.8

Trigger CNN 72.5 | 43.1 | 663
([ DMCNN 74.3 | 50.9 | 69.1
Embedding+T | 37.4 | 15.5 | 32.6

Argumen
DMCNN

DMCNN 5 # #.CNN = i ¢ s it
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* NumWounded 2

: NumWounded 0

State 1

. ShooterName ~ Scott
. Westerhuis :
NumKilled 4

Reconcile

City Platte
select Q
.................. écou aeen _.,
. ShooterName
. " Westerhuis : query
- NumKilled 6

authorities

DAILY NEWS NEWS

v

POLTICS  SPORTS

S.D. dad killed wife, four kids with shotgun
before setting house ablaze and killing self:

- ShooterName

(Karthik Narasimhan et. al.,

Westerhuis :
NumKilled 6

: NumWounded 2

\emch extm/ :

City Platte
: ShooterName  Scott
Westerhuis
NumKilled 5

Num Wounded 0

EMNLP 2016)
Current Values:
ShooterName — Scott Westerhuis
NumKilled — 4
NumWounded — 2

City — Platte

New Values:

ShooterName — Scott Westerhuis
NumKilled — 6

NumWounded — ()

City — Platte

© ARBHRREA—FHGER KL

1% A 38 ALF

37k,

Az &

VNP

State:

(0.3,0.2,0.5,0.1, + currentConf
0.4,0.6,0.2,0.4, + newConf
1,0,0,1,0,1,1,0, + matches

0.2,03, ...
0.65)

0.1,0.5, + contextWords
+ document tf-idf similarity




« 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, Liu K, et al. Event Extraction via Dynamic Multi-Pooling
Convolutional Neural Networks[C]// The, Meeting of the Association for
Computational Linguistics. 2015.




Liu S, 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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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




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 ] ]
» Boh " 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 W if there Is a foreign key

constraint




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

L1 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

[1 the references due to foreign
keys




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

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

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

Table cells: what if NULL?

Foreign key reference =» additional

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




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" .




R2RML 4. i£

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

A mapping takes as input a logical table, 1.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 is mapped to a set of triples by a rule
called

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




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




T #

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.
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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.




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".

LLIE PRGNS My VAR | VeI e), <http://data.example.com/employee/73693 ex:department <http://data.example.com/department/10>.

10 APPSERVER NEW YORK

<http://data.example.com/departmentf10> rdf:type ex:Department.
. <http://data.example.com/department/10> ex:name "APPSERVER".
<#Tr|plgsMap2> _ <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;

rr:predicateObjectMap [ Definition
rr:predicate ex:location;

rr:objectMap [ rr:column "LOC" ];
I;
rr:predicateObjectMap [
rr:predicate ex:staff;
rr:objectMap [ rr:column "STAFF" |;

Mapping to a View

-



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 LOC <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 "DEPTNO";
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




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, RZRML 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 OWL2 QL /SWRL™ Ontop Mapping, RZRML Apache 2 2010

(* indicates limited support)

https://qithub.com/ontop/ontop-examples/tree/master/ontop-v3-tutorial
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Tim Berners-Lee

From Wikipedia, the free encyclopedia

Sir Timothy John Berners—Lee 0OW KEE FES FREng FRSA FECS (born 8 June 1955), [l also known az 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 15980, 3] and he implemented the first successful communication between a Hypertext Transfer Protocol (HTTP) client and server wia the

internet in mid-Wowember the szame vear. [41[51181[718]

Berners—Lee iz the director of the World Wide Web Consortium (W3C), which oversees the continued development of the Web. He iz also the founder of the World Wide Web Foundation and is a senior

(0] 4ngd &

researcher and holder of the founders chair at the MIT Computer Science and Artificial Intelligence Laboratory (CSAIL). {21 He iz a director of the Web Science Research Initiative (WSRI),
member of the adwisory board of the MIT Center for Collectiwe Intelligence. [111012] In 2011, he was named as a member of the board of trustees of the Ford Foundation. [1z]

In 2004, Berners—Lee was knighted by Queen Elizabeth II for his pioneering work. [141015] April 2009, he was elected a foreign associate of the United States National fcademy of Sciences. [E][1T]

Naned in Jime magazine s list of the 100 Most Important People of the 20th century, Berners—Lee hasz received a mmber of other accolades for hiz invention. [18] He waz honoured as the “Inwventor of the
World Wide Web” during the 2012 Summer Olympics opening ceremony, in which he appeared in perzon, working with a wintage Ne¥T Conputer at the London Olympic Stadium. BEN He tweeted “This is for
everyone’, [20] yhich inztantly wasz spelled out in LCD lights attached to the chairs of the 80,000 people in the audience. 193] Berners-lLee received the 2016 Turing Award “for inventing the World Wide

Web, 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

S5ir Timothy John Bernmers—Lee OM IEE F
He made = proposzal for an information mz
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internet in mid-Nowvember the same year.
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Early lifeefind education

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—class bachelox
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Scientific career

Institutions World Wide feb Consortium

Timothy John Berners-Lee
8 June 1955 (age 62)[1]
London, England, UK
TimBL

TEL

Emanuel School

The Queen’ s College, Oxford
(BA)

Computer scientist

2

Conway Berners-Lee

Mary Lee Woods

Turing Award (2018)
Queen Elizabeth Prize (2013)
0N (2007)

KBE (2004)

FRs (2001) (2]

FREng (2001)

FRSA (2001)

DFBCS (1995)

See full list of honowrs

University of Oxford
University of Southampton

Plessey

{Infobox _person |

hame = 51r Tim Eernerz—Lee

honorific suffiz = {{postnominals|countrw=GER|OM|KEE |FES |FEEng |FRESL|FECS)]
image = 5ir Tim Berners-Lee (cropped). jpz

image_=ize = 2Z20px

caption = Herners—Lee in 2014

alt = blond man in hisz fifties wearing a blue =suit, light blue shirt, and blu
birth_name = Timothy John Bernerz—Lee

birth _date = {{birth date and age|1955|6|&|df=v}}<ref name="whozwho />
birth_place = [[London]l], England, UE

education = [[Emanuel Schooll]

alma mater = [[The Gueen’ = College, Oxford]] (BA)

awards = {{Plainli=t |

[[Turing Award]] (2016)

[[Queen Elizabeth Prize]] (2013}

[[Member of the Order of Merit |OM]] {2007}

[[Enight Commander of the Order of the Britizh Empire|EBE]] (2004}
[[Fellow of the Roval Societw|FES]] (2001) <ref name=fra/>

[[Fellow of the Roval Academy of Engineering |[FEEng]] (20010

[[Fellow of the Roval Society of Art=|FRSA]] (20010

[[Distinguished Fellow of the British Computer Societw|DFBEC3]] (1995)
[[Awards and honourz presented to Tim Bernerz-Lee|S5ee full list of honoursz]]}
spouse = {{Plainli=t |
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Tim Berners-Lee

From Wikipedia, the free encyclopedia

Sir Timothy John Bermers—Lee OM ¥BE FES FEEngz FRSA FECS orn & June 1955), [11 also known asz TimBL, is an Engliszh engineer and computer scientist, best knowm as the inventor of the World Wide Web.

He made a proposal for an information management syst in March 1880, [3] and he implemented the first successful communication between a Hypertext Transfer Protocol (HTTP) client and server wia the

internet in mid-November the same wear. 411518171181

Berners—Lee iz the director &f the World Wide Web Conzortium (WC), which oversees the continued 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 ™

Science and Artificial Intelligence Laboratory (CSATL). 9] He iz a divector of the Web Science Research Initiative (WSET), 007 and a
member of the adviszory board of the MIT Center for Collectiwe Intelligence. [ERRISEI N 2011, he waz named as a member of the board of trusteez of the Ford Foundation. [3]

In 2004, Bernerz-Lee was knighted by Queen Elizabeth IT for hisz pioneering work. [4J0s] 1 April 2000, he was elected a foreign associate of the United States National Academy of Sciences. [18]117]
Wamed in 7ime magazine’ = list of the 100 Mozt Important People of the 20th cenmtury, Bernmers—Lee has received a mumber of other accolades for hiz invention. 18] He was honoured as the “Inventor of the
World Wide Web” during the 2012 Summer Olympics opening ceremony, in which he appeared in person, working with a wintage NeXT Computer at the London Olympic Stadium. [12] He tweeted “This iz for

# [20]
everyone ,

Web,

which instantly waz spelled out in LCD lights attached to the chairs of the 80,000 people in the audience. [19] Eerners-Lee received the 2016 Turing dward “for inventing the World Wide

the first web browser, and the fundamental protocols and algorithms allowing the Web to scale”. [z1]
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WIKIPEDIA Category:Computer scientists

The Free Encyclopedia

yelope From Wikipedia, the free encyclopedia
e ean Pagez in thiz categzory should be moved to subcategoriez where applicable. Thiz category may require frequent ms
Contents

—_— tent {;* contain wery few, if any, pages and should mainly contain subcategories.
eatured conten

Current events

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

Donate to Wikipedia whao would be better placed in Category:Software engineersz or Category:Computer programmers.

Wilipedia store ) ) ) ) )
This category of Computer szcientists consists of people who do research in the field of computer science: universzity professors, researchersz emploved b
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Contents
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Albert Einstein (disambiguation)

From Wikipedia, the free encvclopedia

Albert Einstein was a noted German—born theoretical physicist.

Albert Einstein may alzo refer to other people with the =ame name and to many things named in his honeor:

People (eait)

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

Educational institutions [eait 1

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

® Albert Einstein Inzstitute, also known as the Max Planck Institute for Gravitational Phywsics, located in Golm, Potadam,

® Albert Einstein Inztitution, East Boston, Maszsachuzetts, a non—profit orzanization dedicated to the study of methodsz o

® Albert Einatein Medical Center, Philadelphia, Pennsvlvania, a tertiarv—care teaching hospital

e Albert Einstein School [dizambiguation)

Honors [edit]

# Albert Einatein Award, with honoreez zelected by a committee of the Inztitute for Advanced Study, awarded sporadically
e TNESCO Albert Einstein medal

® Albert Einatein Medal, prezented by the Albert Einztein Societv in Bern, Switzerland, first awarded in 1979
e Albert Einstein Peace Prize, awarded by the Chicago-baszed Albert Einstein Peace Prize Foundation, first presented in 1

® Albert Einstein World Award of Science, given by the World Cultural Council, first awarded in 1934

Arts and entertainment [-ait 1

e Afbert Einstern [album), a 2015 altum by rappers Prodigy and The Alchemist
o Afhert Fipstein: The Practical fofemiam, a 1978 one—man ztage play written and performed by actor—writer Ed Metzger
® Albert Einstein, & character in the televizion series dAifen Fatiom

Other uses [edit ]

# Albert Einstein Hospital, S&c Paulo, Brazil
e Llbert Einstein Science Park, Potsdam, Germany
® Albert Einatein ATV, a European unmanned cargo resupply spacecraft

® Albert Einstein Society, baszed in Bern, Switzerland

Germany (theoretic

non~vwiolent resi:z

from 1951 to 1979

homonymies=ambiguous instances, (dbpedia: disambiguates)
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New York City

From Wikipedia, the free encyclopedia
(Redirected from HYC)

W¥e T and “Wew Fork, Mew Fork T redirect here. For other uses, see New Yok Crty (disambigustion); W0 (disambigustion); and Few Fordk, Mew Vord (disambigustiom).

The City of Mew Toxrk, often called New Yoxrk City or =simply WNew Yoxk, iz the most populous city in the Tnited States. (9] With an eztimated 2015 population of &,
a land area of about 302.6 square miles (784 kmz), [olnil New York City iz also the most densely populated major city in the United States. [1z] Located at the southe
Tork, the city iz the center of the New York metropolitan area, one of the most populous urban agzlomerations in the world. [131[14] A zlobal power citwy, (151 Hew Tork

impact upon commerce, finance, media, art, fashion, research, technology, education, and entertainment, itz fast pace[m][ﬂ] defining the term #Mew Ford mimufe. [1g] 13

the United Nations, (el New Tork iz an important center for international diplomacy[zu]

and haz been described az the cultural, financial, and media capital[zl][zz] o
wor1d, (231241251261 [27)]

synonyms=redirects, (owl:sameAs)
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o a /}?\ a 7f+ Ml <http://zhishi.me/baidubaike/resource/=40F>
Entities: 5 z g2,

% K| A

<http://zhishi.me/hudongbaike/resource/&. LH#EF >

<http://zhishi.me/zhwiki/resource/=%E3F>

\ 4

{=#a%, Ls¥}
Alias Sets: £z 4, L4, #oitt)
{zda%, zaaLis#haitd, Lok, #oik
%}%&%%L%ﬁ@kﬁazkﬁ@a%ﬁ¢x
Address:  e#H L L XA LA FE
BMARET R4 L&
¥

<http://WWW.Kg-Buddhism.com/entity/ = sa 4>
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#EAEEQISNBFADTERLEINDEF AT EMLE, ALEZLENEMEAIA foq7
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Knowledge Fusion

i triple 1:

| <http://www.kg-Buddhism.com/entity/F¥ { 7>

| <http://www.kg-Buddhism.com/property/ Hi £ H #>
141927-03-28"(@zh

! KG-Buddhism 1.0:
FEREER | <http://www.kg-Buddhism.com/entity/ B¢ {5 %>
|::> i <http://www.kg-Buddhism.com/property/ i A4 H >
141927-03-28"@zh

' triple 2:

' <http://www.kg-Buddhism.com/entity/F % 7>

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

i triple 3 :

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

| <http://www.kg-Buddhism.com/property/ H} 4= H Hi>
| “1927"@zh
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Knowledge Fusion
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: <http://www.kg-buddhism.com/entity/ R %757
1 <http://www.kg-buddhism.com/property/fth fif->
VL LR LS TR A @zh
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1

1

1
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e e el I

friple 2: FedE S I KG-Buddhism:

<http://www.kg-buddhism.com/entity/ & £+ 57> |:> | <http://www.kg-buddhism.com/entity/ R % 35>

e:hﬁ.r*u'.f_hmunn: ko_huddhizm rnm_f.nrn.r‘-nr‘tyjﬂ‘i_l,hj:} : {http:}fwww_kg—l;]uddhismtcomfpr(}pertyfjmm:}
1

BT LR LA B A @zh

™
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Knowledge Fusion
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| <http://www.kg-Buddhism.com/property/ i 4= H #{>
| %1927-09-19"@zh

i triple 2:

! <http://www.kg-Buddhism.com/entity/f 2 >
 <httn://wyww kg-Ruddhism.com/property/ H 4= H #f]>
“1927-08-19”@zh

| o i KG-Buddhism 1.0:
AZ AR | <http://www.kg-Buddhism.com/entity/f 2 25>

 <http://www.kg-Buddhism.com/property/ H A H >
1%1927-08-19"@zh

| triple 3 :
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<http://www kg-Buddhism.com/property/ H 4 H #i>
“1927-08-19”(@zh
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Knowledge Completion (Buddhist Figures)

[0 =ztinfobox & 44 4t 47 4 4~
B AZTHEAMNAELEHILIAFIHTRE KA
B KBl B etz Ag=14a

£ . title: % & Al
Text. | AMA, #B XA, HEAK, FLSE 24K, HTHE, BRARLRE, T
3“"‘) %%%ﬂ%%&o

Pattern: (k& |k 2) () a ||| 8){0,1H[\S]+?) (& |4 %], |- ) {0, 13 .*

Property-value pair: [ AANNE X Y- -

<http://www.kg-buddhism.com/entity/ % 4 =] >

Triple:

<http://www.kg-buddhism.com/property/ i % >
"ok & "@zh
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O A4#o
B 3z 7 Wik &z A

.kg-buddhism. . Al 2
www.kg-buddhism.com 15]//%"\47‘&{5/&;\,{‘%‘

ac il 19 ==
; € P 3
[ e e A L » a =
About ZHEBE O RF 2, “
KG-Buddhism is an effort to build C1 dge graph on B property extracted from online fext f>

udd
The current realeased version s v1.0, and it consists of knowledge of Buddhist figures.

Dataset overview:

@ ZHEBRE 9L, 602F
il % RA 4RI w

* 3,152 entities

* 136,162 RDF triples

1,486 links with Chinesa DBpedia entities.
« 3,822 links with Zhishime entities

Last Modification; 2017-05-10
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Description:; £k g Abstract & 448 & — B 4k B e XA, HFQ
Sk — % L REH, MLRabstractx A, AL Z
#A%, 4% Bl 42 45 shabstract XA P A I 45 = 69 B 1A o

ThEMH: 518, AR, Fik. RHLAKE

X 4 % A

| t:
Pu abstracts.ttl DBpedia ¥ # # % /& £ 4 ¢gabstract & 44

<bttp://zh.dbpedia.org/resource 7*3*5#‘» <http://dbpedia.org/ontology/abstract> "—HESF (EEESE: Chua M?t 2t/ 22f8) ., IEECETFIESES (EEREEi5: Dién Hou t2 / JEFESF) , SUE{rs (EEEi5: Lién Hoa 2ai / ZEL

=F> <http://dbpedia.org/ontology/abstract> "EE W —IEFHET A& SRS H =W/ B Z 5 F R b O SFIRST R, «EE TEZHIMBER e F . B MM, Ll [ B2 2ImE]

™ <http://dbpedia.org/ontology/abstract> "—SZEXN BN FEEET —, S5EEE. EESHRABMA LS R, —EAMIBHARE AR ERFEE. EE-LFE (et

<http://dbpedia.org/ontolegy/abstract> "-CEFEM-ELEMERST, BFIETET —EERAT, UTIREEXE, BETEAT+F (s58F) , ETHERXE—RFTE
<http://dbpedia.org/ontology/abstract> "/ {H5F (Ten Thousand Buddhas Monastery) T FEBRHBLMERHLE, BREEMEIs4FRE, TLo57HFER, Fh Shbes

el FXER) > <nttp://dbpedia.org/ontology/abstract> "HHFRTFEME —EEATFENHETE, ST FEA_BREaIFHTXEOALN, WAHERE IS, "ezn .
<http://zh.dbpedia.org/rescurce/ 5 H5F_(ZFUWX)> <http://dbpedia.org/ontology/abstract> "ABTFEMTEEETHZFRENRIETE, RTEETLNBHETEHE. BEFECIAHRETELE, E45HESEET. "¢zh .
<http://zh.dbpedia.org/resource/JJE > <http://dbpedia.org/ontology/abstract> "HET, MTILWEGERTRKFTEMNEBRFES00KR, EFEARMMELESCWEFEMT —. 19e5F5824H, BT LEESLY
<nhttp://zh.dbpedia.org/resource/Ji A METF> <http://dbpedia.org/ontolegy/abstract> "HRAMETEERMEM/NEL — ESIIRTERRICEEETE, MEEFMEE], SEGETREMT. ez .
<http://zh.dbpedia.org/resource/F3 %S (L) > <nttp://dbpedia.org/ontology/abstract> "AHFFUTIENRBERGFFE121S, B—EREEHFR, ALEESAXWEF S, MEAERERENE. "ezn .
<http://zh.dbpedia.org/resocurce/ I3 _(FHA) > <http://dbpedia.org/ontology/abstract> "HAFFHTFE SR EH M X EATE, XFARES, 195eFWIIARBME L WEF L4, 1993FWIAEREXAFEFEL
<http://zh.dbpedia.org/resource/ 7 #F5RFEF> <http://dbpedia.org/ontology/abstract> "FIMFSREFEM T+ EERRSERE A S A EEHFR. "ezh .

<http://zh.dbpedia.org/resource/ z # ¥ _( 5, 4¢)>
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Description:; £k g Abstract & 448 & — B 4k B e XA, HFQ
Sk — % L REH, MLRabstractx A, AL Z
#A%, 4% Bl 42 45 shabstract XA P A I 45 = 69 B 1A o

ThEMH: 518, AR, Fik. RHLAKE

I t:
Pu abstracts.ttl ~ DBpedia ¥ # # ¥ & £ & #5abstract & 44

<bttp://zh.dbpedia.org/resource 7*3*5#‘» <http://dbpedia.org/ontology/abstract> "—HESF (EEESE: Chua M?t 2t/ 22f8) ., IEECETFIESES (EEREEi5: Dién Hou t2 / JEFESF) , SUE{rs (EEEi5: Lién Hoa 2ai / ZEL
dbpedia.org/ontology/abstract> "EX ] —EFAZTHESREHEM/DEA ZISF=E0FIRTR. «EE TEZHIMBER e F . B MM, Ll [ B2 2ImE]
G —EEAEr bigEEr —, 5iEEE. EESTRAFEMN L R, —EAMIBHARE AR ERFEE. EE-LFE (et
dbpedia.org abstract> B-CEFEM-CERERTF, BRIEATET —EERAGT, ATIRXEXHE,. BETERF+-F (essfF) , ETERXE—RFTE
dbpedia.org/ont abstrace> §75#%5F (Ten Thousand Buddhas Monastery) I T EEBHRMBELMEFE L E, BEEEMELIFEZE, Tros7FER. Fhbites
PSS SEREE Pl b ract> "AHRFRFERT —HOETFENRINTE, ENCT T AEC_BRE5aTTHTXEOILN, IRTEMEIIS. "ezh .
<http://zh.dbpedia.org/resour. ﬁf%ff (sﬂéz» <http://dbpedia.org/ontology/abstract> "HBEFEMUTEEETHEFERXABESFE, ETOETLHNRETER. EFECIRMETERE, E45EEZT. "zh .
<http://zh.dopedia.org/resource/JTE#> <http://dbpedia.org/ontology/abstract> "AEF, MTLEEEHAAFTENMNERFIES 00K, EFEARITNELES UHEFEMT—. 15esFsAE, FFLEEY
<nhttp://zh.dbpedia.org/resource/Ji A METF> <http://dbpedia.org/ontolegy/abstract> "HRAMETEERMEM/NEL — ESIIRTERRICEEETE, MEEFMEE], SEGETREMT. ez .
<http://zh.dbpedia.org/resource/F3 %S (L) > <nttp://dbpedia.org/ontology/abstract> "AHFFUTIENRBERGFFE121S, B—EREEHFR, ALEESAXWEF S, MEAERERENE. "ezn .
<http://zh.dbpedia.org/resocurce/ I3 _(FHA) > <http://dbpedia.org/ontology/abstract> "HAFFHTFE SR EH M X EATE, XFARES, 195eFWIIARBME L WEF L4, 1993FWIAEREXAFEFEL
<http://zh.dbpedia.org/resource/ 7 #F5RFEF> <http://dbpedia.org/ontology/abstract> "FIMFSREFEM T+ EERRSERE A S A EEHFR. "ezh .

<http://dbpedia.org/ontology/abstract> )>
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Description:
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SikegAbstract B A R — B A RAGg A, AP
Sk — % L REH, MLRabstractx A, AL Z
#A5, {1 A 4245 Aabstract x A P Ah IR 48 2 ¢4 B Ao

ThBEH: 38 #atm. Rk, KK

e e

abstracts.ttl ~ DBpedia ¥ # # ¥ & £ 4k tgabstract & 44

<http://gh.dbpedia.org/resource/ 7> <http://dbpedia.org/ontology/sbstract> "—HSF (MMEIS: Chua M2t c2t /22420 , EENETRIEFLSF (MEIS: Dién Hou t2 / JE@ESF) , ZETES (HFEIS: Lién Hoa 2ai /EF
<http://zh.dbpedia.org/resource/—H%F> <http://dbpedia.org/ontology/abstract> "@iu.r —E‘EH# %ETZIIEE%!IJ“L#U‘ A1 —fH 25 ) g{@ﬁﬁﬁim é?’:kj S 2 Ll fﬁz?’"ﬁﬁj

;F H & S5 =1/

i 2 A 20

D /zh.dbpedia.org/resource/ p://dbpedia.orgsontology/abstrac == -
<http://zh.dbpedia.org/resource/ > <http://dbpedia.org/ontology/abstract>| tixffé%’tiﬁ E# Efﬁl’é‘j—& IXEJ\KE%, ﬁ"ﬁ;ﬂ%j’ﬁ#ﬂ— E <asa$) ET MEIZWE WFEI
<http://zh.dbpedia.org/resour. 751’% (httx:\ dbpedia.org/ontology/abstract>| Ef%#’f (Ten Thousand Euddhas Mjnastery) 1T$§é&ﬁag?ﬂk7kﬁ}iﬁf%mi EHE* FE1549F R, ?Las? ER, #F* 512&55
Lo Lo 2 =4 = L = = . L B ] g e ___ ya: = -4 2 ini gp b AL

<http://zh.dbpedi
<http://zh.dbpedi

.org/resour.

.org/resour.

Hf%ff (%“’%K» <http://dbpedia.org
JFE#F> <http:

ntology/abstract> “Ef%ff%ﬁ:f*uﬁéuEFTE%W%ZE’UW%IY’FF. EEF:.:% -‘55‘7@%%’!#?: Rz IR 7 B4, Eé‘ﬂ? ETF. "gzh .
abstract> "HET, T LUESERTARFTEMNERFESw 00K, EFEARMMELESCWEFEMCT —. 1965F5824H, EFTLUEESLY

dbpedia.org/entolog

<http://zh.dbpedi
<http://zh.dbpedia.org/resource
<http://zh.dbpedi
<http:

.org/resour.

.org/resour.

zh.dbpedia.org/resource
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abstrace> "AFXREFEBEMMESN/NEL - ESILATERRCEEHER, SITEFMEE], SHEEFEEMER. "ezn .

abstract> "ARFMTIRTEBERAFFEI121S, BE—ERERHFR, ALEEWRFES, MEAILREAEHME. "en .
abstract> "HEFETFE SR EH M X EATE, XFARES, 195eFWIIARBME L WEF L4, 1993FWIAEREXAFEFEL
abstract> "FAAIRFEFEMT F FEH AR RSEFE A3 S — BN A HBETFR- "ezh .

"ZHhERPARAA—AECLERGALAOREFE, &
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A A FH 5. "@zh
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<http://zh.dbpedia.org/resource/ 7 # ¥ _ (& #8)>

<http://dbpedia.org/ontology/abstract>
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AL K F 1] 4. "@zh .
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Z2FF—AmBI =B Ha L F 4 AR a sk
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entities.txt 1% A categorysADBpedia b 44 % ¢ # 34 F /& £ 44
abstracts.ttl entities.txt x #4 ¥ & 4k ¢y abstract & 4
aliases.ttl entities.txt x #+ ¥ £ & 5| % &
categories.ttl  entities.txt x #4 P 2 4k ¢4 £ 3| & H
sections.ttl entities.tXt X A4 F £ 1A 69 5 ik B 14
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