Data Integration and
Structured Search



ﬂ RDF 1 alanguage for linking data

A URIs are the words of the language.

I URIs provide global identity independently of
application context.

I Domain Name system provides global
distributed namespace management.

inFoll ow your noseo: doc
available available on the Web through the
URIS.



ﬂ How to create and query linked data

A 1. Express the data (from various sources) in RDF.
A 2. Combine the RDF data into one whole.
A 3. Query the combined whole for Web-link patterns.



u RDF 1 a grammar for Web links

. relatedTo .
>

describedBy




Dreams from

My Father

Source A: About a book by Barack Obama

dct:title ADreams from| My
BARACK OBAMA  (mewzm
dct:date
2004

dctxcreator

AfBar ack Obamjabo
foaf:name

Note that each Web link is expressed in the data as
atriple 1 athree-part data structure.

Each triple in the data corresponds to a link in a
conceptual graph.

Fat

http://../isbn/978-1 4 0 00082 7 7 3 dct:title

http://../isbn/978-1 4 0000827 7 3 X:published

http://../isbn/978-14000082773 dct:.creator _:placeholder

_:placehol der




BARACK
OBAMA

LES REVES
DE MON PERE

GOCument

Lhistoire d'un héritage
en noir et bland

oD

Source B: About the French translation

x:isTranslationOf
dct:title

fLes r°ves de mol

X:txanslator

ADani | e Darneaut
foaf:name

http://../isbn/978-2258075979 x:isTranslationof http://.../isbn/978-14000082773

http://../isbn/978-2 2 58 07597 9 dct:title

http://../isbn/978-2258075979 x:translator _:placeholder

_:placehol der




Merge the two data sources into one set of triples

http://../isbn/978-2258075979 x:isTranslationof http://.../isbn/978-14000082773

http://../isbn/978-2 2 58 0 7597 9 dct:title ALes

http://../isbn/978-2258075979 x:translator _:placeholder

_ . placehol der

2
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http://../isbn/978-1 4 0 00082 7 7 3 dct:title

http://../isbn/978-1 4 0 00082 7 7 3 X:published 20040

http://../isbn/978-14000082773 dct:.creator _:placeholder

_:placehol der




The processor wil |l det ect

http://../isbn/978-2258075979 x:isTranslationof http://.../isbn/978-14000082773

http://../isbn/978-2 2 58 075979 dct:title

http://../isbn/978-2258075979 x:translator _:placeholder

_ . placehol der

http://../isbn/978-14000082773 dct : t i t | e

http://../isbn/978-14000082773 x : publ i shed n200

http://../isbn/978-14000082773 dct:.creator _:placeholder

_:placehol der

ADr eams

40



The processor wil |l det ect

dct:title

ADreams from| My

dct:date

2004

dcicreator

_:placeholder fiBarack Obamabo
foaf:name

x:isTranslationO

http://...5979

dct:title
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2 mon p re

X:txanslator

_:placeholder
foaf:name
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>
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éand merge the dat a

dct:title iDreams from
dct:date
2004
dcicreator
isT AtionOf ~
xisirangetion _:placeholder iBar ack Obama
foaf:name
http://...5979
dct:title
ALes r°ves de mon p reo
X:txanslator
AfnDani | e Darneaubo
foaf:name

My

o



Let 0s use a Dbpedi a URI t

ALes r°ves de mon p reo

dct:title

ADreams from| My

x:isTranslationOf

X:translator

2004

http://...5979
dcicreator
foaf:name http://...Obama

fiBarack Obamabo

foaf:name

http://dbpedia.org/resource/Barack_ Obama f oaf : na me ABarack Oba




Link In a book about Obama

ALes r°ves de mon p reo

dct:title

iDreams from

My

X:translator

dcicreator

2004

_:placeholder
foaf:name

fiBarack Obam

http://...Kennedy . AfDer schwar zle
dct:title

Kennedyo

http://dbpedia.org/...Kennedy? dct:subject http://...Obama

http://dbpedia.org/ ... Kennedy

dct

1 Full URI: http://dbpedia.org/resource/Barack_Obama_-_Der_schwarze_Kennedy

ao



New York Times also has a URI for Obama, which it
|l T nks to Dbpedi aods, | ead]I

ALes r°ves de mon p reo

dct:title

ADreams from| My

x:isTranslationOf

X:translator

2004

http://...5979
dcicreator
iDani | e Dlar neXusd
foaf:name

owl:sameAs

http://...6853

x:topicPage

fiBarack Obamabo

foaf:name

http://topics.nytimes.com/top/referen
ce/timestopics/people/o/barack_oba
ma/index.html

http://data.nytimes.com/...6853! owl:sameAs http://...Obama

http://data.nytimes.com/...6853  x:topicPage http://topics.nytimes.com/...

1 Full URI: http://data.nytimes.com/47452218948077706853



RDF as a common format for merging data
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Data represented in abstract format Map,
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Data in various formats
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Aattp://www.w3.0rg/2007/Talks/0221-Bangalore-1H/



Merged data is queried with SPARQL

Queries are Application
expressed as SPARQL Query¢ T Return in XML, JSON, ...
RDF triples
. SPARQL
with unknown “Engine”
variables.

/NN

GRDDL, SQL-SPARQL
(e.g., microformats) RDFa “Bridge”

]

XY E |

RDF Data Documents (XHTML, XML, ...) (Relational) Database

o
/

LI

ASource: Ivan Herman, http://www.w3.0rg/2007/Talks/0221-Bangalore-IH/



Il nding things related to
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Source: Joanne Luciano, Mitre, and the W3C HCLS IG



http://lopenflydata.org

A FlyWeb Research Tools :: Search FIlyTED and BDGP Images By Gene - Microsoft Internet Explorer :
File Edit View Favorites Tools Help ar

QBack - © - [x] [&) @ Psearch YrFavorites @ v i B - B
s &) http//localhost/flyweb-apps-A/dlients/sisterofmashupUl/ /860
FlyWeb Research Tools

Search FIlyTED and BDGP Images By Gene

CG10151 @
Enter a gene name, e.g. "CG10151".
Image results from FIyTED (www.fly-ted.org) Image results from BDGP (www.fruitfly.org)
Found 2 results for gene "CG10151". Found 10 results for gene "CG10151".

Tl N E e

‘Logger Console

< |3

http://purl.org/net/aliman
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Creating a Web of Data (Linked Data)

Value of information as function of what it links to (Tim Berners-Lee)
Four rules for max-umemping Adunpl an

1. Identify things with URIs.
2. Use HTTP URIs.
3. Serve information on the Web against the URIs.

4. Link related material.

A http://www.w3.org/Designissues/LinkedData.htm!



Linked Data Cloud, 2007
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Linked Data Cloud, March 2008
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Linked Data Cloud, September 2008
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ﬂunked Data Cloud, March 2009
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