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The Internet

• 1962, Rand Corporation, communications systems for military

• 1965, Packet switching at NPL

• 1969, ARPANET

• 1971, First Email

• 1981, CSNET & BITNET are born

• 1983, DNS is born

• 1983, TCP/IP is born

• 1985, FTP is standardized

slide by Basel Shbita, picture by the Opte Project https://en.wikipedia.org/wiki/History_of_the_Internet#/media/File:Internet_map_1024_-_transparent,_inverted.png



The World Wide Web

• 1980s, Tim Berners-Lee @ CERN

• 1989, HTTP

• 1990, WWW Proposal

• 1991, HTML

• 1993, Mosaic (NCSA), 1st Web Browser

• Since, Web of Documents

• Now, Web of Data

slide by Basel Shbita, content from https://www.w3.org/History.html
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The Web of Documents

slide by Christian Bizer, Tom Heath, Tim Berners-Lee: Linking Open Data (2/19/2008)

• Analogy

• a global filesystem

• Primary objects

• documents

• Links between

• documents (or sub-parts of)

• Degree of structure in objects

• fairly low

• Semantics of content and links

• implicit

• Designed for

• human consumption
Disconnected Data 



The Web of Data

slide by Christian Bizer, Tom Heath, Tim Berners-Lee: Linking Open Data (2/19/2008)

• Analogy

• a global database

• Primary objects

• things (or descriptions of things)

• Links between

• things (including documents)

• Degree of structure in (descriptions of) things

• high

• Semantics of content and links

• explicit

• Designed for

• machines first, humans later



Linked Data

• A method of publishing structured data so that it can be 

interlinked and become more useful

• Web technologies:

• HTTP

• URIs

• RDF

to share information → processed automatically by computers

slide by Basel Shbita



Semantic Web

• W3C, extension of the WWW through 

new standards

• Encoding of semantics with the data

• Emergence of Ontologies

• FOAF

• OWL

slide by Basel Shbita, images from https://www.ontotext.com/knowledgehub/fundamentals/what-is-the-semantic-web/



Linked Open Data

slide by Basel Shbita, image from https://www.ontotext.com/knowledgehub/fundamentals/what-is-the-semantic-web/

• Linked Data + Open Data

• DBpedia

• GeoNames

• Wikidata

• Present day “Knowledge Graphs”

• across vast amount of general importance

• alive LOD

• graph-computing techniques and algorithms



Linked Data Principles

1. 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 more things

slide by Basel Shbitahttp://youtu.be/OM6XIICm_qo

http://youtu.be/OM6XIICm_qo


Can USC Have a URI?

slide by Pedro Szekely



http://dbpedia.org/resource/University_of_Southern_California

slide by Pedro Szekely

http://dbpedia.org/resource/University_of_Southern_California


Can the Pythagoras Theorem Have a URI?

slide by Pedro Szekely



http://dbpedia.org/resource/Pythagorean_theorem

slide by Pedro Szekely

http://dbpedia.org/resource/Pythagorean_theorem
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slide by Pedro Szekely



Now we know what linked data is

What can go wrong?

slide by Pedro Szekely



Different URIs For the Same Thing

slide by Basel Shbita

• https://www.wikidata.org/wiki/Q36107

• http://dbpedia.org/resource/Muhammad_Ali

• https://yago-knowledge.org/resource/Muhammad_Ali

• http://data.nytimes.com/N13611972026987463463



Linked Data Challenges

slide by Pedro Szekely

• Different URIs for the same thing

• … makes it harder to link the data

• Timeliness

• … not up to date

• Provenance

• … not only a linked data problem

• Tools

• … slow performance compared to traditional data

• … search engines not yet mature

• … many RDF formats, not supported by all tools



Getting Bigger Every Day

slide by Pedro Szekely

March 2009

September 2010

July 2007

April 2020



Working with Linked Data

slide by Pedro Szekely

RDF Dump SPARQL Endpoint

URI Derefencing
REST Service



Is your Linked Open Data 5 Star?

slide by Basel Shbita



Best Practices for Data on the Web

slide by Basel Shbita

https://www.w3.org/TR/dwbp

https://www.w3.org/TR/dwbp


What’s next?

slide by Basel Shbita, images from https://www.ontotext.com/knowledgehub/fundamentals/what-is-the-semantic-web/

• Players

• Academia

• Industry

• Criticisms

• lack of usable tools

• lack of incentives

• lack of robustness for unreliable publishers

• overly verbose standards

• Vision

• bridge the gap, in particular, to developers 

• inject Semantic Web interoperability into already broadly-adopted 

technologies
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