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What is it?

The Semantic Web provides a common 
framework that allows data to be shared and 
reused across application, enterprise, and 
community boundaries.

It is a collaborative effort led by W3C with 
participation from a large number of researchers 
and industrial partners.



The World Wide Web

¥Servers hand out documents with no 
understanding of content.

¥Data sits in silos.

¥Mashups try to overcome barriers, but are 
not a silver bullet.



Data

¥Most data is not on the web

¥Data is not connected

- Calendar application

- Photos on the web

CanÕt see my photos in a calendar, giving me date context

¥Why not? Because data is controlled by 
applications, and applications donÕt share



Web of Data

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

¥Data should be related just as WWW 
documents are now

¥WWW built on W3C standards
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!  Semantic Web built on W3C standards



Semantic Web 
Standards

Structure

¥ RDF:  Resource Description Framework

¥ OWL:  Web Ontology Language

Operation

¥ SPARQL:  SPARQL Protocol And RDF Query Language

¥ SWRL:  Semantic Web Rule Language



Structural Standards

¥Knowledge Representation System (KMS)

¥Built on 30 years of AI development

¥RDF and especially OWL are Description 
Logics



Resource Description 
Framework

¥All Semantic Web technologies are built on RDF

¥Uses URIs to identify things.

¥Also has unlabeled entities and literal values

¥Assigns URIs to anything

URLs are a subset of URIs



Resource Description 
Framework

¥All statements in RDF are simple statements

¥RDF encodes a graph of nodes

i.e. a web

¥Numerous encoding schemes:

¥ RDF/XML

¥ N3

¥ Turtle

¥ RDFa

¥ Ball/stick diagrams

¥ more...



URIs

¥Can appear as a URL, but need not refer to 
an accessible location

¥Can refer to anything:

Web pages

Arbitrary documents

Corporations

Addresses

People

Relationships

Events

RDF Statements

etc...



RDF Statements

¥Binary predicates:

subject-predicate-object
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RDF Statements

¥Binary predicates:

subject-predicate-object
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RDF Schema and OWL

¥Describes Structure

¥DeÞnes types and properties

¥DeÞnes how types can or must relate



Structured Type
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Structured Type
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Open World

¥XML and RDBMSs work with a ÒClosed 
World AssumptionÓ 

¥RDF and OWL work with an ÒOpen World 
AssumptionÓ

¥This means you can ALWAYS add more 
data, even if the schema never describes it.

¥Can use RDF without any schema at all!



Inferencing

¥Generates new information

¥Detects inconsistent information

¥Determined automatically, via ontologies

¥Determined manually, using rule languages:

¥ SWRL

¥ RuleML



Inferencing Example

¥ foaf:mbox is an inverse functional predicate

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

  has foaf:mbox of gearon@gmail.com

¥ http://web.mac.com/thegearons/people/PaulGearon/foaf.rdf#me

  has foaf:mbox of gearon@gmail.com

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

and   http://web.mac.com/thegearons/people/PaulGearon/foaf.rdf#me 

are the same person
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Another Example

¥ bank:Employee is disjoint from bank:Computer

¥ urn:bank:1046-8188(199501) is a bank:Computer

¥ urn:bank:1046-8188(199501) is a bank:Employee

!   Inconsistent system:
urn:bank:1046-8188(199501) cannot be both an 
employee and a computer



Querying RDF

¥SPARQL

¥Intentionally similar to SQL

¥Other proprietary languages and 
protocols, but all systems are converging 
towards the W3C standard



Meta Data
¥RDF encodes metadata

¥Large industry growing around metadata extraction

¥Natural Language Processing gaining more traction

¥Google says Semantic Search needs NLP and wonÕt 
scale

¥Yahoo! thinks people will add their own metadata 
since it will add value:  Provides tools to help



Case Study: Medical Research
¥Cincinnati Children's Hospital Medical Center, 

searching for underlying genetic causes of 
cardiovascular diseases

¥Used RDF/OWL to integrate the gene and drug 
information from several databases:

¥ Gene Ontology
¥ MeSH
¥ Entrez Gene
¥ OMIM

¥Automatically integrated these data sets, and 
queried them directly



Case Study: Eli Lilly

¥Eli Lilly using RDF and OWL to integrate 
multiple gene and drug databases.

¥Directly searching integrated data sets for 
candidate drugs for targeting speciÞc 
diseases.



Case Study: Garlik

¥Online identity management for clients in 
the UK

¥Regularly crawls the web, searching for 
identity relevant information

¥Stores all data in RDF

¥Searches for patterns in the resulting data 
to alert clients of potential identity theft



Other Uses
¥Social networking:

link people with people, organizations, 
interests, and more.

¥Third party web page links and metadata

¥DBpedia:
creates smart links within Wikipedia. 
Queries like:

ÒFind me all the Þlms nominated for a Best 
Picture Academy Award before 1990 that ran 
longer than three hoursÓ



How can I use RDF?

¥Serve static RDF information via websites

¥Serve dynamic RDF information via web 
services

¥Embed RDF into web pages via RDFa

¥Store Òschema-lessÓ data in an RDF 
database



Tools

¥RDF Databases:  Mulgara, Sesame, Jena, AllegraGraph

¥Ontology editors and reasoners:  Pellet, Swoop

¥Metadata extractors:  Calais, NLP processors

¥RDF vocabularies and OWL Ontologies:

RSS 1.0, FOAF, SKOS, Dublin Core, vCard, SIOC....



Links

¥http://semanticweb.org/  (wiki)

¥http://www.w3.org/

Click on:
¥ Semantic Web
¥ RDF
¥ OWL
¥ SPARQL
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