Introduction to the
Semantic Web
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What Is It?

The Semantic Web provides a common

framework that allows data to be shared a
reused across application, enterprise, and
community boundaries.
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The World Wide Web

¥ Servers hand out documents with no
understanding of content.




Data

¥ Most data is not on the web

¥ Data is not connected

- Calendar application




Web of Data

¥ The vision of the Semantic Web is to
extend the principles of the WWW to dat:

é ¥Data should be related just as WWw
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Web of Data

¥ The vision of the Semantic Web is to
extend the principles of the WWW to dat:

¥Data should be related jUSt as WWW
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Semantic Web
Standards

Structure

¥ RDF: Resource Description Framework
¥ OWL: Web Ontology Language




Structural Standards

¥Knowledge Representation System (KM
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Resource Descriptior
Framework

¥ All Semantic Web technologies are built on RDI
¥ Uses URIs to identify things.




Resource Descriptior
Framework

¥ All statements in RDF are simple stateme
¥ RDF encodes graphof nodes

l.e. aweb




URIS

Can appear as a URL, but need not refel
an accessible location

Can refer to anything:




RDF Statements

¥ Binary predicates:

subject-predicate-object




RDF Statements

¥ Binary predicates:

subject-predicate-object
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http://www.google.com
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RDF Statements

¥ Binary predicates:

subject-predicate-object

http //docs google cotn vocab relatedTo http //www google cor/n
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RDF Schema and OW

¥ Describes Structure




Structured Type

http://xmIns.com/foaf/0.1/name

OErlc Mlller

Gl e b R s N i T rné‘cf&m/fo (/0 1/mb SRl et
http://xmlns.com/foaf/0.1/titl ‘



http://www
http://www
http://www
http://www
http://www
http://www
http://www
http://www
http://www.w3.org/1999/02/22-rdf-syntax-ns#
http://www.w3.org/1999/02/22-rdf-syntax-ns#
http://www
http://www
http://www
http://www

Structured Type

foaf:name
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Open World

¥ XML and RDBMSs work with a OClosed
orld AssumptionO

¥ RDF and OWL work with an OOpen Worl
ssumptionO

Al




Inferencing

¥ Generates new information

¥ Detects inconsistent information

tically, via ontolog
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Inferencing Example

¥ foaf:mboxis an inverse functional predicate

¥ http://purl.oclc.org/NET/gearon/people/PaulGearon/foaf.rdf#me

hasfoaf:mboxof gearon@gmail.com
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Another Example

bank:Employegs disjoint frombank:Computer

urn:bank:1046-8188(1995008 abank:Computer




Querying RDF

¥ SPARQL
¥ Intentionally similar to SQL




Meta Data

¥ RDF encodes metadata
¥Large Industry growing around metadata extract

¥Natura| Language Processing gaining more trac
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Case Study: Medical Resec

¥ Cincinnati Children's Hospital Medical Center,
searching for underlying genetic causes of
cardiovascular diseases

¥ Used RDF/OWL to integrate the gene and dru
Information fromseveral databases:

ey s A ) o y 4 P W RNT S ¢ X A P
p N I T g T Y L S by % ¥ 4 2 y N TRLCAY o » PSR S, ] » o S5 A" S T S R 2y LV o Ama s N 1S e %
I e Rl RS R SRR DT e 6 R At AR U A S T AL AN i e SR SRR i R g L M VRS P Fa s ST e AR Bl R R O e SRRl s e SRSl B L
g R N % i N4 & A e A R £ AT Toelaged, N i B A B A A T A ity SIS S o d L L A PR I St s SO SN g sy o4 1L A ) ‘
XLy “ HEA Yz.v' 20 LT A\ N '.\”;,.“ A R Tty A e ;9 Pl Rotaety :\-:;-n Prd "‘:,_' Ll o '--'s, S R N N ‘._: FP ot :»-.~‘ R Ak 2y :J;‘. - '-;’.,‘ 2% oy .}c.-:—,' b «A\'--; "_‘ S T e ~'-‘7:-. -'f“..'-.'.c‘ (& Al d R
B Ry ] \ i / - 7 > p; o | y i p o i A - P P o~ 9 g DR A <y XY e S 3 T A by i P
;) ) [ 5 ) v X LA bt - 'a AR . . . . f




Case Study: Eli Lilly

¥ Eli Lilly using RDF and OWL to integrate
multiple gene and drug databases.
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Case Study: Garlik

¥On|ine identity management for clients Ir
the UK
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Other Uses

¥ Social networking:
link people with people, organizations,
Interests, and more.

¥Third party web page links and metadata
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How can | use RDF*

¥ Serve static RDF information via website

¥ Serve dynamic RDF information via web
services




Tools

¥ RDF DatabasedVlulgara, Sesame, Jena, AllegraGr

¥Onto|ogy editors and reasoners$?ellet, Swoop
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L INKS

¥ http://semanticweb.ovg (wiki)

¥ http://www.w3.ord



http://semanticweb.org
http://semanticweb.org
http://www.w3.org
http://www.w3.org

