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Intfroduction

Web of Documents vs. Web of Data




Web of Documents

Untyped Untyped
Links Links
HTML
' a

Primary objects: documents

Links between documents (or parts of them)
Degree of structure in data: fairly low

Implicit semantics of contents |
. o ""'\' i
Designed for: human consumption o Mt
UcrT:DB Graur ||
Based on presentations by Chris Bizer, Richard Cyganiak, Tom Heath, available at http://linkeddata.org/guides-and-tutorials



Web of Documents: Problem

T
g O 0.
o1

UcrT:DB Graur ||
Based on presentations by Chris Bizer, Richard Cyganiak, Tom Heath, available at http://linkeddata.org/guides-and-tutorials



Example Query

Elvis Presley
1935 - 1977

Will there ever be someone like him again? N1

|
UorT:DB Groue ||
Based on presentation by Lauw, Schenkel, Suchanek, Theobald and Weikum, available at http://www.mpi-inf. mpg.de/yago-naga/CIKM10-tutorial/



Example Query
N

GOOSIQ" Another Elvis

Elvis Presley: The Early Years

Elvis spent more weeks at the top of the charts
than any other artist.
www.fiftiesweb.com/elvis.htm

UcrT:DB Graue ||

Based on presentation by Lauw, Schenkel, Suchanek, Theobald and Weikum, available at http://www.mpi-inf. mpg.de/yago-naga/CIKM10-tutorial/



Example Query
N

GOOSIQ" Another singer called Elvis, young

Personal relationships of Elvis Presley — Wikipedia
...when Elvis was a young teen.... another girl whom the
singer's mother hoped Presley would .... The writer called

Elvis "a hillbilly cat”
en.wikipedia.org/.../Personal_relationships_of Elvis_Presley

UcrT:DB Graue

Based on presentation by Lauw, Schenkel, Suchanek, Theobald and Weikum, available at http://www.mpi-inf. mpg.de/yago-naga/CIKM10-tutorial/



Example Query
N

GOOg[Q" Dear Mr. Page, you don’t understand me. | just...

Elvis Presley - Official page for Elvis Presley
Welcome to the Official Elvis Presley Web Site, home of the
undisputed King of Rock 'n' Roll and his beloved Graceland ...

www.elvis.com/

UcrT:DB Graue

Based on presentation by Lauw, Schenkel, Suchanek, Theobald and Weikum, available at http://www.mpi-inf. mpg.de/yago-naga/CIKM10-tutorial/



Example Query

How about this query:

How many romantic comedy Hollywood movies are
directed by a person who is born in a city that has
average temperature above 15 degrees!?

You need to:

Find reliable sources containing facts about movies (genre &
director), birthplaces of famous artists /directors, average
temperature of cities across the world, eftc.

® The result: several lists of thousands of facts
Integrate all the data, join the facts that come from
heterogeneous sources

Even if possible, it may take days to answer just a single query!
N\
E-J‘ 1-{

UorT:



Solution: Web of Data
=T

Primary objects: ‘“things” (or description of things)
Y OB] 9

Links between “things”’

Degree of Structure: High (based on RDF data model)
Explicit semantics of contents and links

Designed for: Both machines and humans \\-&-"}\'—/«;-]:

UcrT:DB Graue ||



Web of Data

II I/\;iﬁ
UcrT:DB Graur ||
Based on presentations by Chris Bizer, Richard Cyganiak, Tom Heath, available at http://linkeddata.org/guides-and-tutorials
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Semantic Web Technologies

Resource Description Framework (RDF)



Semantic Web Technologies
T

1 A set of technologies and frameworks that enable
the Web of Data:

O Resource Description Framework (RDF)

o A variety of data interchange formats
(e.g. RDF /XML, N3, Turtle, N-Triples)

o1 Notations such as RDF Schema (RDFS) and the Web
Ontology Language (OWL)

o All are intended to provide a formal
description of concepts, terms, and relationships within

a given knowledge domain

L
Source: http://en.wikipedia.org/wiki/Semantic Web ™

i
UcrT:DB Graue ||




Resource Description Framework (RDF)

Data model for describing “things” and their
interrelations

Consists of statements about “things” (Web
resources) in the form of subject-predicate-object

expressions, also known as triples

subject » predicate » Object
Renee Miller » Teaches » CSC443
Renee Miller » Livesin » Toronto




Resource Description Framework (RDF)

Data model for describing “things” and their
interrelations

Consists of statements about “things” (Web
resources) in the form of subject-predicate-object
expressions, also known as triples

predicate » Object

v

subject

<uri> »  <uri> » <uri> or *“literal”

<http://xmins.com/foaf/spec/#term_based_near> —  <http://dbpedia.org/resource/Toronto>

v

<http://cs.toronto.edu/~miller>
or

<http://cs.toronto.edu/~miller> <http://xmins.com/foaf/spec/#term_based_near> — » “Toronto”

v

Uniform Resource Identifier (URI): a string of characters used to ~
identify a name or a resource on the Internet. P g

http:/en.wikipedia.org/wiki/Uniform Resource ldentifier UcrT:




A simple RDF example

rdf:type

bbw > foaf:Person

foaf:name

Renée J. Miller

\4

foaf:based near

v

dbpedia:Toronto

UorT:DB Grour ||
Based on presentations by Chris Bizer, Richard Cyganiak, Tom Heath, available at http:/linkeddata.org/guides-and-tutorials



Data ltems Identified with (HTTP) URIs

rdf:type
bbw > foaf:Person

foaf:name

. Renée J. Miller

»

foaf:based near

dbpedia:Toronto

bb:rjmiller = http://data.bibbase.org/author/renee-j-miller/
dbpedia:Toronto = http://dbpedia.org/resource/Toronto

UorT:DB Grour ||
Based on presentations by Chris Bizer, Richard Cyganiak, Tom Heath, available at http:/linkeddata.org/guides-and-tutorials



Dereferencing URIs over the Web

19
rdf:type
bb@ > foaf:Person

foaf:name 4753 120

. Renée J. Miller .
dp:populationUrban

skos:subject

skos:subject /
dbpedia:Ottawa ﬁ{CitiGS_i nCD
dbpedia:Montreal

foaf:based near

) 4

dbpedia:Toronto

skos:subject A

UcrT:DB Graue ||



A Simple RDF Example (in RDF /XML)

bbw > foaf:Person

foaf:name

Renée J. Miller

v

foaf:based near

v

dbpedia:Toronto

<?xml version="1.0"?>
<rdf :RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax—-ns#"
xmlns: foaf="http://xmlns.com/foaf/spec/#"
xmlns:bb="http://data.bibbase.org/ontology/">
<rdf:Description rdf:about="http://.../author/renee-j-miller/">
<rdf:type rdf:resource="http://xmlns.com/foaf/spec/#term Person"/>
<foaf:name xml:lang="“en">Renée J. Miller</foaf:name>
<foaf:based near rdf:resource="http://dbpedia.org/resource/Toronto" />
</rdf :Description>
</rdf :RDF>



A Simple RDF Example (in Turtle)

bbw > foaf:Person

foaf:name

Renée J. Miller

v

foaf:based near

v

dbpedia:Toronto

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax—ns#>
@prefix foaf: <http://xmlns.com/foaf/spec/#>
@prefix bb: <http://data.bibbase.org/ontology/>

<http://data.bibbase.org/author/renee-j-miller/>
rdf:type foaf:person
foaf:name “Renée J. Miller”(@en ;
foaf:based near <http://dbpedia.org/resource/Toronto>



A Simple RDF Example (in RDFa)

rdf:type

) 4

foaf:Person

foaf:name

Renée J. Miller

\4

foaf:based near

v

dbpedia:Toronto

<p about="http://.../author/renee-j-miller">The author

“<span property=“foaf:name” lang=“en”>Renée J. Miller</span>”
lives in the city

“<span rel=“foaf:based near"“ resource="http://../Toronto">Toronto</span>"
</p>

Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



Introduction to
Semantic Web Technologies

Storing & Querying RDF



Storing RDF Data

Simplest way: store and publish RDF files

It’s like saving data into file system, instead of using a DBMS,
although it’s still data so it can be retrieved and processed by
crawlers (machines)

RDF store (aka Triplestore)

Database systems designed for the storage and retrieval of RDF
data

Some popular RDF stores include Sesame, Jenq, Redland,
Openlink Virtuoso

B A more complete list at http://en.wikipedia.org/wiki/Triplestore

RDF view over relational data (aka RDB2RDF)

A very common approach

Topic of our next class

LlchT:



Querying RDF graphs

RDF data can be retrieved and processed by machines, but
is that enough?

Using Jena (A Semantic Web Framework for Java):

StmtIterator iter=model.listStatements (subject,null, null);
while (iter.hasNext ()) {
st = iter.next ();
p = st.getProperty(); o = st.getObject();
do_something(p,0); }

In practice, more complex queries into the RDF data are
necessary

E—f 1-{
UgrT:
Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



Analyze the Jena example
N

StmtIterator iter=model.listStatements (subject,null,h null);
while (iter.hasNext ()) {
st = iter.next () ;
p = st.getProperty(); o
do_something (p, o) ;

st .getObject () ;

Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



General: graph patterns

The fundamental idea: use graph patterns
The pattern contains unbound symbols

By binding the symbols, subgraphs of the RDF
graph are selected

If there is such a selection, the query returns bound
resources

Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



Our example in SPARQL

SELECT ?p %o
WHERE {subject 7?p 7?0}

The triples in WHERE define the graph pattern, with
2p and 2o are “unbound” symbols

The query returns all p,o pairs

UorT:DB Grous
Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



Simple SPARQL example
N

SELECT ?isbn ?price ?currency # note: not ?x!
WHERE { ?isbn a:price ?x .

?x rdf:value ?price .

?X p:currency °?currency. }

h, Amitav

a:author a:author

sbn/000651409X hitp://...isbn/2020386682 >

a:price a:price a:price a:price

rdf:value p:currency rdf:value p:currency rdf:value p:currency rdf:value p:currency



Simple SPARQL example
T

SELECT ?isbn ?price ?currency # note: not ?x!
WHERE { ?isbn a:price ?x .

?x rdf:value ?price .

?X p:currency °?currency. }

Returns: [<...409X>,33,:£]

sh, Amitav

a:author a:author

sbn/000651409X _ http:/...isbn/2020386682 >

a:price a:price a:price a:price

rdf:value p:currency rdf:value p:currency rdf:value p:currency rdf:value p:currency

Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



Simple SPARQL example
I

SELECT ?isbn ?price ?currency # note: not ?x!
WHERE { ?isbn a:price ?x .

?x rdf:value ?price .

?X p:currency ?currency. }

Returns: [<...409X>33,:£], [<...409X>,50,:€]

sh, Amitav

a:author a:author

..isbn/000651409X

a:price a:price

rdf:value p:currency rdf:value p:currency rdf:value p:currency rdf:value p:currency

Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



Simple SPARQL example
52

SELECT ?isbn ?price ?currency # note: not ?x!
WHERE { ?isbn a:price ?x .

?x rdf:value ?price .

?X p:currency ?currency. }

Returns: [<...409X>33,:£], [<...409X>,50,:€],
[<...6682>,60,:€]

a:author a:author

.isbn/000651400X > __ httpy/...isbn/2020386682 )

Z .

a:price a:price

rdf:value p:currency rdf:value p:currency rdf:value p:currency rdf:value p:currency

Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



Simple SPARQL example
53

SELECT ?isbn ?price ?currency # note: not ?x!
WHERE { ?isbn a:price ?x .

?x rdf:value ?price .

?X p:currency ?currency. }

Returns: [<...409X>33,:£], [<...409X>,50,:€],
[<...6682>60,:€], [<...6682>78,:%

a:name

a:author

...isbn/000651409X > _ hitp://...isbn/2020386682 >

rdf:value p:currency rdf:value p:currency rdf:value p:currency rdf:value p:currency

Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



Pattern constraints
e

SELECT ?isbn ?price ?currency # note: not ?x!
WHERE { ?isbn a:price ?x

?x rdf:value ?price .

?X p:currency ?currency.

FILTER (?currency == :€) }

Returns: [<...409X>50,:€], [<...6682>,60,:€]

osh, Amitav

a:author a:author

..isbn/000651409X http://...isbn/2020386D

- s

a:price a:price

rdf:value p:currency rdf:value p:currency rdf:value p:currency rdf:value p:currency

Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



Many other SPARQL features

Limit the number of returned results; remove
duplicates, sort them, ...

Optional branches: if some part of the pattern does
not match, ignore it

Specify several data sources (via URI-s) within the
query (essentially, a merge on-the-flyl)

Construct a graph using a separate pattern on the
query results

In SPARQL 1.1: updating data, not only query
A good reference: SPARQL By Example V™.

http://www.cambridgesemantics.com/2008/09/sparql-by-example/

Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



SPARQL usage in practice

SPARQL is usually used over the network

Separate documents define the protocol and the
result format
SPARQL Protocol for RDF with HTTP and SOAP bindings
SPARQL results in XML or JSON formats

Big datasets often offer “SPARQL endpoints” using
this protocol

Typical example: SPARQL endpoint to DBpedia

Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



SPARQL as a unifying point
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Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



Other Semantic Web Technologies

Web Ontology Language (OWL)

A family of knowledge representation languages for authoring ontologies for
the Web

RDF Schema (RDFS)

RDF Vocabulary Description Language
hitp: //www.w3.org /TR /rdf-schema/
How to use RDF to describe RDF vocabularies

Other RDF Vocabularies
Simple Knowledge Organization System (SKOS)

Designed for representation of thesauri, classification schemes, taxonomies,
subject-heading systems, or any other type of structured controlled
vocabulary

FOAF (Friend of a friend)

A machine-readable ontology describing persons, their activities and their
relations to other people and objects.

A
o

UcrT:DB Grous



Linked Data

Linked Data Principles
Linking Open Data Community Project




Linked Data

Linked Data is a way of publishing data on the
(Semantic) Web that:

Encourages reuse
Reduces redundancy
Maximises its (real and potential) inter-connectedness

Enables network effects to add value to data

UarT:
Based on presentations by Chris Bizer, Richard Cyganiak, Tom Heath, available at http:/linkeddata.org/guides-and-tutorials



Principles of Linked Data
B

I. Use URIs as names for things

2. Use HTTP URIs so that people can look up those

names

3. When someone looks up a URI, provide useful
(RDF) information

4. Include RDF statements that link to other URIs so that

they can discover related things
Tim Berners-Lee 2007

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

A

UcrT:DB Graue



Linking Open Data Community Project
42

3{ UINKINGOPENDATA

0 A W3C SWEO community effort to

o Publish existing open license datasets as Linked Data
on the Web

o Interlink things between different data sources

o1 Develop clients that consume Linked Data from the
Web



Linked Open Data Cloud of Data Sets
43

RDF Book
Mashup

Jamendo |

Census

Data
As of May 2007

1 Over 500 million RDF triples o
=1 Around 120,000 RDF links between data sources 1 1

UorT:DB Growe ||
“Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/”



LOD Cloud = July 2007

RDF Book
Mashup

DBpedia

DBLP
Hannover |

VN

1 d

UcrT:DB Grour ||
“Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/”



LOD Cloud — August 2007

DBtune :

RDF Book
Mashup

Jamendo

DBLP
Hannover

VN

1 d

UcrT:DB Grour ||
“Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/”



LOD Cloud — November 2007
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UorT:DB Groue ||
“Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/”



LOD Cloud September 2008
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“Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/”



LOD Cloud — March 2009

Overall Statistics
Triples #: 7.7 billion
Links (external) #: 142 million
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“Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/”



LOD Cloud — September 2010
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“Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/”



Properties of Web of Linked Data

Anyone can publish data on the Web of Linked Data

Entities are connected by links

Creating a global data graph that spans data sources and
enables the discovery of new data sources.

Data is self-describing

If an application encounters data represented using an
unfamiliar vocabulary, the application can resolve the URIs
that identify vocabulary terms in order to find their RDFS or

OWL definition.
The Web of Data is open

Meaning that applications can discover new data sources at
run-time by following links.

Based on presentations by Chris Bizer, Richard Cyganiak, Tom Heath, available at http:/linkeddata.org/guides-and-tutorials



Linked Data

Example Linked Data Sources

Example Applications




DBpedia
B

71 Linked data source created by:
o Extracting structured information from Wikipedia
m Using “infobox” of the articles

o Establishing links to other external sources

W calgary - wWikipedia, th... *

€« =2 C | @D enwikipediaorgiwvikisCalgary | == A

dh Login fcreate account

I
Article  Discussion Read Edit “iew history | Search Q|

WIKIPEDIA Calgary

Coordinates: g S1°02 8420 1147035 26"

The Free Encyclopedia From Wikipedia, the free encyclopedia
Main page This article s about the Canadian city. For other nses, see Calganys (dissmbigustion).
Contents Calgary (wi f'k=2lgerif) is the largest city in the Province of Alberta, Canada. It is located in the south of the calgary
Featured content province, in an area of foothills and prairie, approximately 80 km (50 mi) east of the front ranges of the Tanadian =
Current events Fockies. The city is located in the Grassland region of Alberta. — City —

: City of Calgary
I Sl In 2006, the City of Calgary had a population of 558,193 making it the third-largest municipality in the country
Ennateiicvilikiperlia and largest in Alberta 2 The entire metropalitan ares had a 2006 population of 1,079,310, making it the fifth-

largest census metropolitan area (ShAA) in Canadal3 |n 2009, Calgary's metropalitan population was estimated

= Interaction
at 1,230,248, raising its rank to fourth-largest ChA in Canada.[*]

Help

About Wikipedia Located 294 km {183 mi) due south of Edmaonton, statisticians define the narrow populated area between these

Community portal cities as the "Calgary—Edmonton Corridar "[I3] Calgary is the largest Canadian metropolitan area hetween

Recent changes Toronto and “Yancouver.

Contacipikipedis Calgary is a destination for winter sports and ecotourism with a number of major mountain resorts near the city
b Toolbox and metropolitan area. Economic activity in Calgary is mostly centred on the petroleurm industry. Agriculture,

tourism and high-tech industries also contribute to the city's economic growth. In 1985, Calgary became the

(R S Py




From Info Boxes to Linked Data

Downtown Calgary.

http://en.wikipedia.org/wiki/Calgary

<http://dbpedia.org/resource/Calgary>
dbpedia:native _name "“Calgary” ;
dbpedia:elevation “1048" ;
dbpedia:population _city ™“988193”7 ;
dbpedia:population metro “1079310”"
mayor name

dbpedia:Dave_ Bronconnier ;

governing body

dbpedia:Calgary City Council ;

Government
- Mayor Dave Bronconnier

(Past mayors)
- Calgary City Council
Governing body
- Manager Owen A. Tobert
Area !
- City 726.50 km* (280.5 sq mi)
- Metro 5.107.43 km* (1,972 sq mi)
Elevation 1,048 m (3,438.3 1)
Population (2008) "’
- City 988,193
- Density 1,360.2/km* (3,522.9/sq mi})
- Metro 1,079,310
- Population 3rd
rank
- Metro rank 5th

Based on presentation by Anja Jentzsch, available at http://www.swib09.de/vortraege/20091124_jentzsch.pdf

UcrT:DB Graue ||




Information Extraction

Why only info boxes?

Extraction from text could be very challenging

One of many problems: Entity Disambiguation

“p “« | Sean Penn |

enn

« «“ ‘ University of ‘
U Penn Pennsylvania

‘ .| Pennsylvania
“Penn State“ State Universit
« Pennsylvania ‘
»PSU ‘ (US State)
Passenger ‘
Service Unit

Based on presentation by Lauw, Schenkel, Suchanek, Theobald and Weikum, available at http://www.mpi-inf.mpg.de/yago-naga/CIKM10-tutorial/




D 5pARGL Explorer for h...

€« C @ dbpediacrg/snorgl/?query=PREFIX+dbpadia-owl %34+ <http%34% 2F% 2Fdbpediaorg¥2Fontology® 2 v | &8 N

SPARGL:

DBpedia Data

SPARQL Explorer for http://dbpedia.org/sparq|

PEETIX omwl: {ht-tp:.-".-"www.w?.org.-"ZDDZ.-"D'?.-"owl#}

FEEFIX su=d: «<http:/Fwwmo.w?_ orgd 2001 XMLE chemaff>
PREFIX rdf=: <http:/ /v w2 org/ 200001 cdf-=chemafi>
FPEETIX =xdf: {ht-tp:.-".-"www.w?.o::g.-"lE‘E‘E‘.-"DZ.-"ZZ—:df—s'}mta.?:-nsﬁ}
FEEFIX foaf: <http:/fumlns_com foaf/o_ 1/

FEETIX dc: {http:.-".-"pu::l.org.-"dc.-"elements.-"l.l.-"}
FEEFIX : <http://dbpedia.crgfresource/>

FEEFIX dbpediaZ: <http://dbpedia.crg/propectyy >
FREFIX dbpedia: <http://dbpedia.crgd >

FEEFIX =ko=: <http:/fwww. w?_ org/E004/ 08/ shos cozefisr

PREFIX dbpedia-owl: <http:/ dbpedia.org/fontologys >

'BELECT ?name *hirthDhate Zoccupation WHERE |
?person dbpedis-owl:hirthPlace <http://dbpedia.org/resource/ Torontox
?person dbpedia-owl:birthDate ?hirthDate
Pperson foaf:namwme Thame
?person dbpedis-owl:occupation Yoccupation .
FILTEE (?birthDate < "1900-01-01"*"x=d:date )

Results: Browse EI

SPARCL results:

“Allan Dwean"E&en

"Allan Dwean"E&en

"Conn Smythe"@en

"Conn Smythe"Gen

“Williarn Henry Withrow"&en
"“William Henry YWithrow"Gen
“William Henry WWithrow"Zen

WG mes e VG e oS =

*1885-04-03" 2y sd: date
"1835-04-03"x sd: date
"895-02-01"x 5d: date
"895-02-01"y 2d: date
*1839-08-06"x sd: date
"839-05-06" "« 5d: date
"839-05-06" " sd: date

L R b o I Lo B T ERRP R IR AP

sacreetwriter g

Filrn_director &

:Conn_Smythe  Sports team owner &/

:Conn_Smythe  Racehorse owner%ZFbreeder &7

JJournalist &

“Authar &7

Milliam_Henry Withrow hethodist minister%ZC journalist%e2C_author &

BN ) PR R |

m




Example App: DBpedia Mobile

s 4 Pariser
Brandenburg|

Kingdom

+ Bl PosERED BY in Berlin

8 Goc )gle Akademie
N R EEHRED Magy- [

“4* | hetpejfoeckr.org/DEpediaMobile/Hal * 0 Vo

Fll_ll"é-_l .:

It's a mag.riflmnt spot in Barlin that is associated with
mary important historic events. The cky has recantly
put a lot of effart inko &s renovation,

The Brandenburg
Gate (German:
Brandenburger
Tor) is a former

city gate and one :

{n | R f 0 L =

UcrT:DB Graue

Figures from: Christian Becker, Christian Bizer: DBpedia Mobile: A Location-Enabled Linked Data Browser. LDOW 2008



DB pedid RelFinder http:/ /relfinder.dbpedia.org/

2 I ——

0 Interactive online relationship discovery
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Freebase

Free (open, CC-licensed) web repository of over 12
million things (objects) of almost any type (movies,
books, celebrities, locations, companies and more.)

Centralized, community-driven approach to publishing
Linked Data

Each object has a globally unique identifier (GUID)
Data can be retrieved in RDF or JSON

Nice APls, a query language (MQL), and a set of tools
to simplify editing, publishing or retrieving the data



Freebase Interface

7~ University of Toronto f..

Data Schema Apps Docs In or Sign Up

These people have edited this topic:

Scroll to: & The University of Toranto (U of T, UToronta, or simply Toronto) is a . . . . E
Education y = public research university in Toronto, Ontario, Canada, situated on

Employer el the grounds that surround Queen's Park. It was founded by royal Edlt this topic
Location e i charter in 1827 as King's College, the first institution of higher Last edited Feh 10 2011

Organization y ;v learning in Upper Canada. Originally controlled by the Church of

Architectural Efgland, the university assumed the present name in 1850 upon becoming a secular institution. As

structure owner \ ; i
a collegiate univers... Mare Related Topics

AL C LU |\ Read article at Wikipedia

Ranked item Time zone(s): Morth American Eastern Time Zone

More... School type: Public university

University of California,
Berkeley

Contained by: Toronto, Ontario, Canada

University of Washington

Education
Students/Graduates: Rutgers University
Student Start Date End Date Degree Major/Field Of
Study

David Weinberger 1973 1973 Doctorate FPhilosophy iﬁTﬁi University of Virginia
Narman J. Wildberger NIVERST

) \, IRGIN]
Jokin Tuzo wilson
Robert Birgeneau

University of Toronto elsewhere on the

Crwearyne Benjamin web

Lawrence Morley ¢ Official Website

Frederick Banting W Wikipedia

Murmean O Marne



Freebase Data

Data

University of Toronto e

id: fenfuniversity_of_toronto mid: /m/AO7wik guid: #9202a8c0400064 1300000000003 11

Names & Aliases (13)

Schema

Apps

/~ Created by /user/metaweb on 2006-10-22T09:28:59.00582

permission: /hoot/all_permission

Bz view Topic Build Query

MNames & Aliases -

SOuUrce property target creator timestamp
- ftypefobjectname YHMEEPCHTET TOpOHTO fypesdext Jdangsfu fuserfwikipedia_intl/attrs2 2010-09-22T0Z:35:42.00032 Filter this data
- Mypesobjectname Uniwersytet Toronto sypedtext dang/pl Auserfmwel_wikipedia_en 2007-09-28T04:20:258 00212
By Domain:
= fypefobjectname Universidade de Toronto ftypestext Aangpt fuserimwcl_wikipedia_en 2007-09-26T23:21:54 00242
feducati 1.4k
- Mypefobjectnarme  Toronton yliopisto Aypedtest Aanogi fusermwel_wikipedia_en 2007-09-26TO0-45:35 00127 Feueaton
/business 200+
- fypefobjectname £ R A fhypedtext Jangdizh fuserimwel_wikipedia_en 2007-09-25T25:59: 26 00472 ; -
type +
- ftypefobjectname Universitato de Toronto Aypedtet Aangieo fuserfmwel_wikipedia_en 2007-09-25T25:24:57.00092
- - basefyupgrade =10
- fypesobjectname Universitas Toronto /ypeftest Aangdid fuserimwel_wikipedia_en 2007-09-25TO2:05:04 00142 Aocation <10
— > fypefobjectname Universidad de Toronto Aypedest fdangles fuserimwcl_wikipedia_en 2006-10-22TOZ28:58 00672 Jeormmon =10
- ftypefobjectname F Ok FE fypedtert dangda fuser/mwel_wikipedia_en 2006-10-22T0OS: 258585 Q0662 farganization =10
= fypesobjectname Universita di Toronto /typestext danoit fuserimwecl_wikipedia_en 2006-10-22TOS:28:58 00652 ftirme =10
- /typefobjectiname University of Taronto /typeftdext dangide fuserfmwel_wikipedia_en 2006-10-22T09:25:59 00642 fbaselbibkn =10
- fypesobjectname University of Taronto /typesftext dang/en fuserimwel_wikipedia_en 2006-10-22TO9:28:58 00632 /hasefontologies =10
= /typesohject/name Université de Toronto /fypedest dangdfr fusersmwel_wikipedia_en 2006-10-22T09:28:53 00622 choose. ..
By Time:
Keys (44) v
today
source property namespace value creator timestamp yesterday
- Mypesobjectkey  Awikipediafes_id 345420 Juseriwikipedia_intliattr/a 2010-09-29T04:49:22 00072 this week




Freebase Data
I

'?3$ﬁmﬁﬁﬁmdﬁpm& Jeo X

mgr%ff;ﬂfx:ﬂmmﬁmu )~ www freebase.comfex.,.,

C' | @ wwwfreebase.com/fexperimental ftopic/standard/en/university_of_toronto

b

le: "JapifstatusSok™,
ysult:
alias: [ 1.,
description: "The University of Toronte (U of T, UToronte, or simply Toronteo)l is a puklic ressarch uniwversity in Toronto

Ontario, Canada, =ituated on the grounds that surround Queen’™s Park. It was founded by royval charter in 1827 as Hing's
College, the first instituticn of higher learning in Upper Canada. Originally controlled by the Churceh of England, the
uniwversity assumed the present name in 1850 upon kbecoming a secular instituticon. Az a collegiate univer=sity, it compris=e
twelvwe colleges that differ in character and history, each retaining subkstantial autonomy ohn financial and instituticnal
affair=s. Academically, the University of Torontes iz noted for influential movements and curricula in literary criticism
communication theory, known collectiwvely as the Toronto School. The uniwversity was the kirthplace of insulin and stem ce
rezsarch, and wa=z the =ite of the first practical slectron microscope, the development of multi-touch technology, the
identification of Cygnus X-1 az a black hole,...",
id: "/enfuniversity_of_teoronte”,
- properties: |
—farchitecturefarchitectural_structure_owner{structures_pwned: !
- expected tvpe: |

id: I"'?ar:chite<:1:1.J.1;'e.f’owne1;'shj.p",
text: "Cwnership"”
b
- properties: [

=1
- expected type: |
id: "Jfarchitecture/structures",
text: "Structures”
b
id: "farchitecture/ownership/structure",
text: "Structure”

1.

text: "Structures Owned™,
—walues: [
=1
- farchitecture/owmership/structure:
- expected type: |
id: "farchitecturs/structurs",
text: "Structure”
b
text: "Structure”,
—wvalues: [
-1

I B L I e, | e L T T I S P — L



Freebase Applications

~ Freebase Application -...

C | @D wwwfreebase.comfdew/freebase/metaweb_application

| —ind topics Schema Apps

Freebase Application

table started by danm for the Freebase Commons

5 share This
'Freebase Application' is a type used to describe applications developed using MQL and the Freebase APL More
Edit Description

393 Freebase Application topics Add More Topics | Save as...

Summary Gallery Map Timeline Sort by Date Added | ~

Showing 1 - 60 next

C
Filter by name Filter by Dreveloped By {user) Filter by Crauth Enahbled
Marme %1 Image 13 Developed By (User) 131 Dauth Enabled 131 Article
Image Search daepark ALZnbsp;simple gallery of images based on a search term. £ will displary,
TS A3
k - images related to topics matching the search term
- images with the search term in the name
- images with the search term in the caption
Akuma Movie Game . wiahiar This addictive movie guessing game |lets you expose clues one at a time in an
effort to figure out the movie title. If you've mastered the movies in English, try
the international ones!
=
— i —
Cinespin E ketananjaria

CineSpin is a graphical browser for filrms, actors and directors. Try CineSpin
now. Mote: CineSspin requires Flash 2.Make sure at least version 2,0,28,0 s
installed. http:Maaeew . macromedia . comdsoftwareflashiabouts

MJT Type Browser iz This is a very high-speed and geeky domain and type browser for Freebase
E robert writter in kJT.

| [} (=]
|

|
UarT:DB Grour ||



Popular Freebase Apps

1 Google Refine - a power tool for data cleaning and discovery.

1 Powerset - a semantic search engine that searched Freebase for
answers to natural-language questions (purchased by Microsoft and

used in their Bing search engine)

Freebase genealogy - family-tree viewer
FMDb - a Freebase IMDB

Freebase sets - a clone of Google sets using Freebase data

Parallax data viewer - an alternative Ul

Freebase Schema Explorer - a visualiser for Freebase's ontologies

2D Visualiser - a Java app browser

O O o o O o 0o

Thinkbase - a visual graph-based exploration tool

Source: Wikipedia - http://en.wikipedia.org/wiki/Freebase (database)

UcrT:DB Graue



Linked MDB

<3 LiNked Mmovie Patasase«=

The first Linked Data source dedicated to movies and movie-
related information

Published by D2R Server (Linked Data interface to relational data)

Provides links to other linked data sources and movie web sites

Meta-data about how the links are discovered are published in the
form of Linked Data

Contains ~6 million triples and ~0.5 million external links

Won the first prize at Triplification Challenge
|-Semantics Conference, October 2008

LlchT:



Application Built on top of LinkedMDB

1 Automatically-
generated quiz
about your favorite
actor or actress

2 Web application built
in less than 10 KB

1 Uses LinkedMDB’s data
via SPARQL

o Try it out:
http://10k.aneventapart.com/
Uploads/310/

[ Linked Data Movie Quiz

| 2| €| ¥ htp://10k.aneventapart.com/Uploads/310/ > ] Ei
3 Research [} Welcome - Wikis [ eTotals [ On Demand Workp... @) How Dol [ IBM Standard Soft... [ IT Help Central [ Help with VoiceRite

C‘Qﬂ 0O~ &~

* | (O other bookmarks

pp. Change: |Johnny Depp

Q3 - What was Johnny Depp's character in Pirates of the Caribbean: Dead Man's Chest?

o Captain Jack Sparrow
e TeenonTV

o Charles Makley

® Tina Grey




Linked Clinical Trials

Part of the Linking Open Drug Data Project under W3C'’s Health Care
and Life Sciences (HCLS) task force
Won the first prize at Triplification Challenge
|-Semantics Conference, October 2009

LinkedCT data — http://linkedct.org
Published by D2R Server

from ClinicalTrials.gov data

®m Online regqistry of clinical trials conducted in the United States and around the
world

m Published in XML
Links to several external sources about drugs, diseases, locations, etc.

Actively working with domain experts (W3C’s HCLS members) on
increasing the quality of the data and the links based on real use cases
See: Enabling Tailored Therapeutics with Linked Data By A. Jentzsch et al. at LDOW2010
M\
E—J‘ 1:{

LlchT:



BibBase

Goals

Makes it easy for scientists and research groups to maintain
publications pages

Users maintain a BibTeX file; BibBase does the rest
Publishes a good-looking custom HTML page
Publishes the data in RDF, with a SPARQL endpoint

Links entries to the open linked data cloud on-the-fly

With incentive, scientists are helping us build a high-quality
bibliographic database (think DBLP but automated)

Invaluable data set for benchmarking duplicate detection
and semantic link discovery systems

UarT:



BibBase

D

[
B Wwoe bk WM
Q

14

13
14
15
16
17
18
190

210
23
25
26
27

28
290

310
32
33
35

37

o

@article{Riz+1@,
author = {Flavio Rizzolo and Alejandro A. Vaisman and R. J. Miller and M. Consens},
title = {Exploring XML web collections with DescribeX},
journal = {TWEB},
volume = {4},
number = {3},
year = {2010},
}
Barticle{GAMH1@,
author = {B. Glavic and G. Alonso and R. J. Miller and L. M. Haas},
title = {{TRAMP: Understanding the Behavior of Schema Mappings through Provenance}l},
year = 2010,
journal = {PVLDB},
volume = {3},
number = {1},
note = {To appear.}
}
Barticle{HHM10,
title = {{Just-in-time Data Integration in Action}},
author = {M. Hentschel and L. Haas and R. J. Miller},
year = 2010,
journal = {PVLDB},
volume = {3},
number = {2},
note = {System Demonstration. To appear.}
}
2article{Bot+1@,
author = {I. Botan and R. Derakhshan and N. Dindar and L. Haas and R. J. Miller and N. Tatbul},
title = {{SECRET: A Model for Analysis of the Execution Semantics of Stream Processing Systems}},
year = 2010,
journal = {PVLDB},
volume = {3},
number = {1},
note = {To appear.}
}

UarT:DB Grour ||



BibBase

Renée J. Miller (from http://www.cs.toronto.edu/~miller)

Home | Projects | Professional Service | Publications | Students & Teaching | Awards & Funding

E) RSS Feed group by: | year _:] | none b8 ( Update ) (_(un)fold all ) generated by BipBiSE,
2010 (6)

Composing local-as-view mappings: closure and applications. Arocena, P. C.; Fuxman,
A.; and Miller, R. ]. 2010. In Database Theory - ICDT 2010, 13th International Conference,
Lausanne, Switzerland, March 23-25, 2010, Proceedings, 209-218.

' lsill

Just-in-time Data Integration in Action. Hentschel, M.; Haas, L.; and Miller, R. J. 2010.
PVLDB, 3(2):. System Demonstration. To appear.

brily

TRAMP: Understanding the Behavior of Schema Mappings through Provenance. Glavic,
B.; Alonso, G.; Miller, R. J.; and Haas, L. M. 2010. PVLDB, 3(1):. To appear.

iy

Exploring XML web collections with DescribeX. Rizzolo, F.; Vaisman, A. A.; Miller, R. J.;
and Consens, M. 2010. TWEB, 4(3):.

kil

Stream schema: providing and exploiting static metadata for data stream processing.
Fischer, P. M.: Esmaili, K. S.; and Miller, R. J. 2010. In EDBT 2010, 13th International
Conference on Extending Database Technology, Lausanne, Switzerland, March 22-26, 2010,
Proceedings, 207-218.

' |9.I||

SECRET: A Model for Analysis of the Execution Semantics of Stream Processing

Systems. Botan, I.; Derakhshan, R.; Dindar, N.; Haas, L.; Miller, R. J.; and Tatbul, N. 2010. "\,
PVLDB, 3(1):. To appear. 4

iy B Group

o "TmAauAn Ff4nh



BibBase

[ pibBase® Renée J. Miller *

& C @ databibbase.org/author/renee-j-miller/ AR S

BIBBE\SES

Home f Authors f Renée |. Miller

Author: Renée ). Miller [RDF, Bibtex, BibBase] has 90 publications

See also:

http:Mfciteseer. rkbexplorer. comyidfresource-CSP211569-a9c22fb 897 3f6f625e4 32866161 2fd51
http: ffciteseer rkbexplarer. comfidfresource-CSP211842-3f7182dca7f8d9c56eb 223184624155
http: Mciteseer. rkbexplorer. comyidfresource-CSP211569-552bb01ledafb336814al44729bf3104e
http:ffacm rkbe=plarer. comfid/person-719062-c7212333dd5618caf609599dbecc 31FF
http:#fdata. semanticweb. orgfpersonfrenee-j-miller

http:#fdblp. 135 defd2rfresourcefauthors/Renes | Miller

hittp: v, informatik. uni-trier. def~lewfdbfindices/atreefmMiller Ren=eacute=e_|=.html

« Hide Links.

Composing local-as-view mappings: cdosure and applications Fatricia C. Arocena, Ariel Fuxman, Renée |, Miller, Database Theory - ICDT 2010, 13th
International Conference, Lausanne, Switzerland, March 23-25, 2010, Proceedings 208-218 2010

L ARTE S

TRAMP: Understanding the Behavior of Schema Mappings through Provenance B, Glavic, G Alonso, Renée |, Miller, Laura M, Haas, PVLDE 2010

wod

Just-in-time Data Integration in Action Martin Hentschel, Laura M. Haas, Renée |. Miller, PWLDE 2010

oo acd

Publishing Bibliographic Data on the Semantic Web using BibBase Reynold 5. Xin, Oktie Hassanzadeh, Christian Fritz, ¥ang ¥ang, liang Du, Minghua Zhaao,
Renée |, Miller. Proceedings of the Sth International Semantic Web Conference {ISWC-10}, Poster & Demo Track 2010

@] i ad

Stream schema: providing and exploiting static metadata for data stream processing Feter M. Fischer, Kyumars Sheykh Esmaili, Renée |, Miller. EDBT
2010, 13th International Conference on Extending Database Technology, Lausanne, Switzerland, March 22-28, 2010, Proceedings 207-218 2010

|
1B Grour ||




Revyu.com: Review Anything

2 T I ———

_ E gU[OM Home | Browse Things | Search Things | Browse People
ﬁﬂ'iﬁr{I L]H«Hi‘”l,fj Login/Register | New Review

The Prestige

Links

| Homepage: http: 'theprastige . movies.gqo.com
i See Also: hitp://imdb.com/titla /Lt0482571/

lags

christian-bale christopher-nolan drama entertainment film hugh-jackman llusion magic michagl-cane movie murder pernod scarett-johansson science-fiction
i whodunnit

- Reviews (1)

. ** *** by marting on 23 Jan 2007

This is a drama about intense rivalry batwean stage magicians in the late 19th Century. The evocation of the period, although first rate, is not the main
attraction, howewver. The Prastige has an incredibly clever plot including the mast ingenious murder 1've ever come across. It also has a deeply moving and sad
love story hidden in it, which gradually emerges over the course of the film.

i PREST‘[GE—l
i The film requires a strong suspension of disbelief on some Ley points: thare is a science-fiction premise which s intraduced using the real histoncal character of |
i Nikola Tesla (I'd rather they had used a fictional scientist). Thera are a couple more implausibilitias required to hold it together (something odd that goas on that
i none of the characters pick up on and a dead-end that by a huge coincidence turns out not to be a dead-end: 1 can't be more specific without spoiling the

spac

1 i directed by Christopher Molan
ioplat),

Hawewver, rathar than fea
created an intricate, involving and visual story that would be impossible without that premisa. Scenes j
same writers' ea film Mamanto, Even when you've seaen the twist coming, the final scene which lays it all out are has a lot of impact and I suspect the final
shot will haunt my dreams

] chaated by these aspects of tha film, I'm hugely impressad. The writers have taken an implausible (olay, impossible) premise but | EDF Metadata About
n up with each other in many subtle ways, echoing the | | The Prestige

e

T expectad the film to be about nice costumes or impressive magical trnckery, but it 15 actually about desp amotions felt by the main characters as they deal with
the situations life has dealt them, and it rather than serving up those emations an a plate, it raguires you to think and piece tagethar what you've saen. That's
got to be a good thing, in fact the best of what film a be,

Wirite a Review of
The Prestige

o Add to delicio.us

N
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New York Times Data data.nytimes.com

1 New work Times - Link.. *

+

C | (D datanytimes.com

w o A

€he New York Eimes

Search data.nytimes.cam

Linked Open Data"

data.nytimes.com

For the last 150 yvears, The MNew Yorl Times has maintained one of the most authoritative news vocabularies ever developed.
In 2009, we began to publish this vocabulary as linked open data.

The Data

Az of 13 January 2010, The New ¥ork Times has published approximately ,10,000 subject headings as linked open data
under a CC BY license. We provide both RDF docurments and a human-friendly HTML wersions. The table below gives a
breakdown of the various tag types and mapping strategies on data.nytimes.com.

m

Type Manually Mapped Tags Automatically Mapped Tags Total
Feople 4978 0 4978
Organizations 1,489 1,592 3,081
Locations 1,210 u] 1,210
Descriptors 4935 u] 493
10467
Browse individual data records:
A B € D E F 6 H I 4 K L MMNOUZPI GRS T U V¥V W X Y Z

SKOS Files

Download all of the data records as SKOS Files.

- People
- Organizations

* Locations

S TR A P TR A R R

=
o

UarT:DB Grour ||



Example App: NYT Articles on University Alumni

(G NeNG] Who Went Where =
Hirek * Social * Private~ Mailing lists > SW~ Python~ RDFait!> Bookmarklets~ bitly ToMendeley TinyURL To Faviki Dokuwiki MID
l_D Who Went Where ] + | -

Ehe New York Eimes Linked open Data ™" View Application Source U

Wiicl|
comos

Alumni In The News Harvard University
Enter a school name below

5': and see our coverage of that school’s alumni.

Harvard University

Henry Kissinger Henry Kissinger Is Released From Hospital in South Korea - March 15, 2010
Born: May 27, 1923 Gat Your Back - July 19, 2009
SPORTS OF THE TIMES; Kissinger's Soccer Diplomacy - March 31, 2002

THE TV WATCH; A Question Reprised, but the Words Come None Too Easily for Palin - September 2€,
2008

OP-ED COLUMNIST,; Park Avenue Diplomacy - Septembe- 24, 2008

Palin Will Meet With Kissinger and Foreign Leaders - Seplember 22, 2008

Using Star Power to Repair Nigeria's Image - July 10, 2008

OP-ED CONTRIBUTOR,; Listening to Compromise - July C&, 2008

EDITORIAL OBSERVER; Thinking the Unthinkable: A World Without Nuclear Weapons - June 30, 2003
ON THE WHITE HOUSE; One Trip, Dual Purposes - Apri 27, 2008

Jacques Chirac Chirac Faces New Inquiry On Charges Of Corruption - December 19, 2002
Born: November 29, 1932 Ex-Leader Of France Faces Trial - October 31, 2009
French Power Elite Face a Fall From Grace - October 28, 2002
Franch Presidant Raises Fyahrows With Remark nn a Contentinus Palitical Trzl - Saptember 25 2008

INSIDE EURCPE:; Order to Pay Back Farm Subsidies Comes at a Bad Time for France - August 11,
2008

WORLD BRIEFING | EUROFE; France: Chirac Creates Foundation - June 10, 2008
Putin Maintains Presidential Air in Paris Trip - May 31, 2008

A Statesman Without Borders - February 03, 2008

Chirar: Linder nvestigation for Misuse of Funds as Pars Mayor - Nouember 22, 2007
Correction: For the Record - November 05, 2007

m Kennedy, John Fitzgerald ESSAY; The Making of the Presidert, Then and Now - March 21, 2010 e

Ram: Mav 20 1017 | Aet in Tima | attare Cantura & i riaf Frar o Bracidant - March 003040

v
Done W arnnno @ S

.4

UcrT:DB Graur ||
Based on presentation by lvan Herman, available at http://www.w3.0rg/2010/Talks/0622-SemTech-IH/



Dynamic Worldwide Earthquake Map Using

Linked Data from Data.gov
S22

= world Earthquake Map  ~

« > C |© data—gov.tw.-r[_ai.edu,fdemofstablefdemo—34—earthquake-exhibit.h;tml v & A
Worldwide Earthquake Interactive Map o

(magnitude == 3.0, depth == S0km, within past 7 days)

This derno displays a world rmap listing recent 47 5
earthguakes (in the past week) with a magnitude Ttems
of 3.0 or greater on the Richter scale and a depth %
50 kilometers or less. This demo uses a linked-data -IE_
representation of Dataset 34 from Data.gov - the  Aor

S Geological Survey's "Worldwide M1+
Earthguakes, Past 7 Days." This demo uses this
SPARCIL query,

To donate to relief efforts on any and all of the
majot earthguakes that are shown on this page,
WE enCourage you to contribute to the
American Red Cross or other relief agencies,

Richter magnitude scale
2o3-4 -
177 4-a
235 5-6
She-7
2 7-8 -

Location
205 off the east coast of Honshu, Japan -
200 near the east coast of Honshu, Japan @
2 Gulf of California
4 Baja California, Mexico
< Haweaii region, Haweaii
4 off the coast of Oregon

4 off the east coast of the Karmchatka
PeninsLla, RLssia

= Andreancf [slands, sleutian Islands, '; '|
e

Alazka
5 Teea o Richter magnitude scale

s1 02 04 06 ()& (( )




Other Linked Data Applications
N

-1 Browsing

o E.g., Marbles and DBpedia Mobile

1 Searching
o Falcons
1 Mashups and more
o Revyu, BBC Music, Pipe

o Enterprise analytics



Browsing Linked Data

Linked Data Browsers
Tabulator Browser (MIT, USA)
Marbles (FU Berlin, DE)
Openlink RDF Browser (OpenlLink, UK)
Litgist RDF Browser (Zitgist, USA)
Humboldt (HP Labs, UK)
Disco Hyperdata Browser (FU Berlin, DE)
Fenfire (DERI, Irland)

Try the LOD Browser Switch

http://browse.semanticweb.org/

UoFT:DB Grour
Based on presentations by Chris Bizer, Richard Cyganiak, Tom Heath, available at http://linkeddata.org/guides-and-tutorials



Marbles

http:/ /www.w3.org/People/Berners-Lee fcard#i Open ,? marbles

Tim Berners-Lee

hitp/fwww.w3.0rg/1998/02/22 -rdf-syniax-nsi#ttype

@ O0QQ@O00000000

hittp/fwww w .arg/ 200041 Olswa p/pimiconta ctéMale o o

label + Tim Bemers-Les o o o O
samaAs « Tim Bemers-Lee (also at wwwi wiwiss. fu-berin.da) 0 o
image

00

Wablinks hitp:/iwww.wd.org/People/Bemers-Les/ o 0 O °

Tim Bamars-Lea o o o 0 ° o
Timothy Bemers-Lee o ° o O

Tim Bemaers Les °

ety @ ©
BemersLee ) )
985247c5a70db7407210¢cei8e4615374a525¢5¢ () (D) @
hito:www.wd.oraf () )

i 5.0 00 @

Q000 A
timbl o 0 |

maiﬂo:timhm.omo o o

name

Giwven name

famity nama

shalsum of & personal mailbox URI name

workplace homepage

nickname

o

permsonal mailbox

B Grour ||
Based on presentations by Chris Bizer, Richard Cyganiak, Tom Heath, available at http://linkeddata.org/guides-and-tutorials



b sig.ma - Semantic Infor., =

- C @ sigma/search?q=oktie+hassanzadeh

SIG,MA

SEMANTIC INFORMATION
MASHUP

oktie hassanzadeh

Add More Info

Oktie Hassanzadeh

i picture:

given name:
family name:

is creator of:

affiliation:

author name
variation:

author first name:

author name:
creator:
2 country name:

is contributor of:

date:

encoded:

Oktie[ 192 H J
Hassanzadeh [+, 710,001

Accuracy of Approximate String Joins Using Grams. [4,10]

Benchmarking declarative approximate selection predicates. [1]

& Hybrid Approach for Refreshing vieh Page Repositories, [3]

& declarative framework for sermantic link discovery over relational data, [3,4.8,

Publishing Bibliographic Data on the Semantic Web using BibBase [7]

University of Toronto [4,7,19,20]

ohassanzadeh [ ]

oktiehassanzadeh [7]

Oltie [7]

Oktie Hassanzadeh [1,7]
oktie [11,0 7,00
Canada [

& Declarative Framework for Semantic Link Discovery over Relational Data [4,

Publishing Bibliographic Data on the Semantic Web using BibBase [ 7]

2009 -06-30T01111:52+02:00 [11,17,17]
Tue Jun 20 01:11:52 CEST 2009 [17,17]

0. Hazsanzadeh University of Toranto, Febroary 2007, [17]

0, Hassanzadeh und F. Chiang und H. C. Lee und R. J. diller Proceedings of the 35th Internationa!l Conference

o Very Large Data Bazes VIDE 2009, August 20029, [1/]

chow 57 more walues 1+

]

options # | Use it £

1 Untitled document 54 facks | 2011-01-17

http:/fdata.bibbase.org/authorfoktie-haszanzadahy

2 Untitled docurnent S0 facts | 2010-08-11
http: /fdata.bibbase.org/autharfoktie-haszanzadeh/?f..,

m

3 Oktie Hassanzadeh 10 facts | 2009-09-04
hitp:/fdblpd3s.de/d Zrirez ourcefauthors/COktie_Hazza..,

4 Oktie Hassanzadeh 15 facts | 2010-05-09

http:ffdata.semanticweb.org/personfaktie-hassanzade..,

5 Untitled document 2 facts | 2010-03-18
hitp: ffwrveen bibsonomy.org/bursttagffuzz v 20d ata

6 Cktie Hassanzadeh - Cormp... & facs | 2011-03-04

heeptfiveveermendeley.com/profilesfoktie-hassanzadehs

FISwWC 2010 Ontology 18 facks | 2010-11-18
http: ffdata.semanticweb.org/conferancefizwe /2010000,

8 A declarative framework ... 5 facks | 2009-09-04
http:ffdblpd3s.desd 2 rfrasourcefpublicationsdconfiw..,

Q Qktie Hassanzadeh i@ Univ... 10 facks | 2010-08-18
http: ffervmecs. toronto.edu/ ~ oktizf

10 Accuracy of Approsimate ... S facks | 2009-09-02
http:fdblpd3s.desdZrfresources/publicationsfcontfi.,

11 Untitled document 10 facts | 2010-03-18
http: v bibsonomy.org/publrssftagfuzzy % 20data

12 Untitled docurment 2 facts | z010-03-18
http:ffwevewe.bibsonomy.orgy s wroitagffuzey % 20d ata

13 Untitled document 2 facts | 2011-01-17
http: ffurvme bibsonomy.org/urifbibte /202 3ba 20226194 2.,

14 Untitled document 2 facs | 2011-01-17
http:ffwevewe.bibsonomy.orgsurifbibten/2d44 1 8d2a36655c..,

17 Untitled document 26 facts | 2010-03-18
http: v bibsonomy.org /b urstitagffuzz v 3 20clusteri..,

18 Untitled document 26 facts | 2010-03-16
hitpiffweweenbibsonomy.orgrburstitagthealth % 2 0care

n il | g m approve all T

add source url@

| http://fexample.loc/document.rdf




FB'CC){'S g;ﬁ;;_hmh seseuas [ Search Objects |

=Uppons Booleln operaion, guobes, Bnd wilooard ChieBoiar

l All

Artifact Capital City ~ City Document Group
Institution Landmark Location Moun Synset Ontology
Organization  Person Publication  Subject System

Objects 1 - 10 of 8634 for your search Beijing (1.223 seconds)

Beijing ™

Types: Capital, City

Labels: 2230 || Pekin || Meakia” || "I:}E‘rﬁ Il F’aquum || PechmnIIBanIng | Pékan”™ || Peking || Pekin®
hitp:fdbpedia_org/resource/Beijing - in 184 d

Beijing :H

Types: Subject,
Labels: Beijing

http-/ontoworld. argiwikn/Special URIResohlver/Beijing - Des

Beijing Guoan ™

Types: Club

Labels: Beijing Hyundai || St EE" || 4 HIEEE'I!T-E II B‘E‘Ijlllg Guoan
hitp {{dbpedia orgiresource/Beijing_Guoan -

Beijing ™

The declaration of this URI may be unauthonzed

Types: Capital City

Labels: Beijing

http iMenely orgirussia®Beijing -
AT
| | =

{

UorT:DB Groue ||
Based on presentations by Chris Bizer, Richard Cyganiak, Tom Heath, available at http://linkeddata.org/guides-and-tutorials



DERI Semantic Web Mashup
a0

RDF Fetch Q0 X RDF Fetch o X \ RDF Fetch Q ﬁ]
URL: $http: //dblp.|3s. de/d2r/r URL: ﬁj}_tp ://dbpedia -DMEEW.{[EEEJ URL: $http: //www.w3.0rg/Ped
iFDrmat : F{DFMML v Format : HDF}KML V| Format F{DF{}{ML V|

Construct QO X R el % ﬁ

Query:lCONSTRUCT {<http: /="

Query:[CONSTRUCT {<http: /v

CONSTRUCT {<http: /fwww.w3 org/People/Berners-Lee/ca
70.
752 Tp2 <http: /fwww.w3.0rg/People/Berners-Lee/card#ix
where {{<http://dbpedia.org/resource/Tim_Berners-Lee:
LINIOMN
{752 ?p2 <http://dbpedia.org/resource/Tim_Berners-L

Simple Mix | Q%

[ N
Output
predicate ‘subject object M
G o B0 S P ST L T 61 T Tl p T Bull oGy o0 slneasE . ., \ | e
T'“L'L' ,ulab.u:_ _1:\.:“1-_'_ Al TEEDTOE; PubhCa LS P i '_,u T T Tl Pl 3 LT NED: [/ Www W 3.000/ Peapie/ Barmers-Lee/ cardn
Swwewf ocgfw 3 httpl-1 1.1 creator !
i‘:LL:‘..‘IJ‘:—? !:.:- _a_t'_.‘.llt'_:'g-‘ E-h;!_' .l beres htkp: ! o .:-'__1_-':_1 &lajamants BL: /f womw .m 3000/ Peaple/ Barners-Lee card # I.IGIFT:DB Group |

Based on presentations by Chris Bizer, Richard Cyganiak, Tom Heath, available at http://linkeddata.org/guides-and-tutorials



Yahoo!, Google & Facebook

Yahoo! and Google have started to crawl Linked Data in its
RDFa serialization as well as Microformats.

Yahoo!
Provides access to crawled data through the Yahoo BOSS API

Uses the data within Yahoo Search Monkey to make search
results more useful and visually appealing.

Google
Uses crawled RDF data for its Social Graph API

Plans to / uses crawled data to enhance search results snippets
for reviews and people.

Facebook
The Open Graph Protocol is based on RDFa: http://ogp.me/
Application: Facebook’s “Like” Buttons, and much more

Based on presentations by Chris Bizer, Richard Cyganiak, Tom Heath, available at http://linkeddata.org/guides-and-tutorials



Linked Open Data in IBM’s Watson@

=

$1,200

Mario Cuomo
maotorcycle club .
Marine Corps 8

0 Watson: IBM’s supercomputer that defeated two of Jeopardy’s
greatest players

0 Check out http://www.ibmwatson.com
01 Linked Data used to enhance Natural Language Question Answering

0 Finding/Verifying object types of the possible answers
Note: Watson was not connected to the Internet during the game, so the (linked) data has been used offline.

Source: Chris Welty’s talk at ISWC2010 &
IBM China Research Lab’s DeepQA home page hitp://www.research.ibm.com/deepga/china research lab.shtml

Also see Welty’s talk at ISWC 2007: http://videolectures.net/iswc07 welty hiwr/

UcrT:DB Graue




Verifying Answer Types in Watson
N

The category: U.S. cities.

The question: "This U.S. city's largest airport is named for a famous World
War Il hero, its second largest for a famous World War Il battle.”

Watson’s answer: What is Toronto???

YAHOO! NEWS

CANADA

HOME CANADA LOCAL WORLD BUSINESS ENTERTAINMENT SPORTS HEALT

VIDEOD PHOTOS  WEATHER  TRAVEL  SMEMAP  DAILY BREW  THE LIGHTER SIDE BLOG 2010 YEAR IN REVIEV

IBM’s supercomputer Watson thinks Toronto is a
U.S. city on Jeopardy!

By Jordan Chittley | Daily Brew - VWed, 16 Feb, 2011 11:47 AM EST
348 [N 16 () Emai S Print

The supercomputer known as Watson managed to destroy
Jeopardy! superstars during the second round of play, but had no
clue that Toronto was not a U.5. city.

N\

Flesh-and-blood contestant Brad Rutter entered the second day of
the three-day competition tied with Watson while fellow air-
breathing contestant Ken Jennings was only a few thousand dollars behind giving some hope to

UcrT:DB Graue



Linked Data Application Highlights

[l

See “Semantic Web Success Stories” from a recent tutorial
at ISWC 2010 conference

O http://people.csail.mit.edu /pcm/SemWebTutorial.html

Linked Data published by New York Times, Best Buy, U.S.
and U.K. governments

Linked Open Data used in IBM’s Watson (DeepQA project)
Yahoo! and Google user RDFa, Freebase data powers Bing

Healthcare and life sciences applications

0 See W3C’s HCLS group activities
hitp: //www.w3.0rg/2001 /sw /hcls/

UcrT:DB Graue
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