
The Emerging 
Science of the Web:
And Why it is Important

Professor Dame Wendy Hall 
23 June 2010 



Inspiration 
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“As we may think” 

Vannevar Bush 

Atlantic Monthly 

July 1945
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Ted Nelson
and Doug Engelbart

Everything is deeply intertwingled

Augmenting human intellect
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What do India, the Earl Mountbatten 

of Burma, the University of 

Southampton and my research

career have in common?
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The Mountbatten archive

moved to Southampton

In 1987
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Microcosm: Mountbatten archive application
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Linkbases in Microcosm

Link database

Documents

Note the 

direction of 

this arrow!

Separable 

hyperstructure
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Links in Microcosm

• source, destination, description

• source: object | concept | context

• We generated links based on metadata description of 
documents in docuverse and “it all falls out”
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ECHT’90
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ACM Hypertext’91
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Lessons learnt

• Big is beautiful: the network is everything 

• Scruffy works: let the links fail to make it scale 

• Democracy rules: open, free and universal

• But we lost (for a time) conceptual and contextual linking, 
and link descriptions – the Web is a strangely linkless world

• Missing links – search engines fill the gap
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Mark Schueler, PhD student
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Web 2.0

• Wiki’s

• Blogs

• Flickr

• YouTube

• MySpace

• Facebook

• Second Life

• Twitter

Blogosphere
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Winkin Huang Yonhjian PhD student



19

We’re hungry to share data

and get answers to questions



The Semantic Web
A Web of Data 
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The Semantic Web

Semantic Web LayerCake (Berners-Lee, 99;Swartz-Hendler, 2001)

RDF triples: Subject, Predicate, Object
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Linked Data

• Tim Berners-Lee

– http://www.w3.org/2009/Talks/0204-ted-tbl/
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Courtesy of Hugh Glaser
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Content, Emergence and
Unanticipated Reuse
The four micro principles of the Semantic Web

1. All entities of interest, such as information 

resources, real-world objects, and vocabulary 

terms should be identified by URI 

references.

2. URI references should be dereferenceable, 

meaning that an application can look up a 

URI over the HTTP protocol and retrieve 

RDF data about the identified resource.

3. Data should be provided using the 

RDF/XML syntax.

4. Data should be interlinked with other data. 



24

Linked Data on the Web: 
May 2007

500 Million RDF Triples

120,000 RDF links 

between data sets
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Linked Data on the Web: 
April 2008
23 billion 

RDF Triples

3 million 

RDF links 

between 

data sets
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Tipping points?
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Launched 21st Jan 2010

www.data.gov.uk
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Tomorrow the Web of Linked Data

• We’re eager to share data for all sorts of reasons

• Can we develop a theory of tipping points?

• What are the implications for business?

• What are social and policy implications?

• What will we do with it?

• Web 3.0?





research / thought leadership / insight

Introduction

our motivation

• the Web has been transformational

• we need to understand it

• anticipate future developments

• identify opportunities and threats

• we have established a new discipline: Web Science
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Web Science Research Initiative -

launched in November 2006

– Research

– Thought leadership

– Education 
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Web Science

is {inter|multi|trans}disciplinary
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Web Science

is about additionality

Not the union of the 

disciplines

But more than their 

intersection

Networks
Humanities

Languages
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Web Science - Examples

Web Structure
Scale-free

The Web has a fractal nature

Power laws
Over the Web the numbers of links into 
and links out of any Web page obey a 
Power Law

Small worlds
The average distance (or diameter) is 
much smaller than the order of the 
graph.



research / thought leadership / insight

Web Science - Examples

The Blogosphere

• The Blogosphere
• Why did it take off?

• What structure does it have?

• What drives its evolution?

• Web Science aims to 
understand the scientific, 
technical and social factors 
that drive the growth of the 
Web
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Web Science - Examples

Wikipedia - Collective Intelligence

• What is its structure?

• How stable is it?

• Why do people contribute?

• What lessons does it offer?
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Web Science - Examples

Linked data

• Moving from a Web of 

documents to a Web of data

• Methods for linking data

• Role of the Semantic Web

• Unanticipated reuse
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research / thought leadership / insightwww.webscience.org

Research

Education

Thought Leadership
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WST Outreach and Thought Leadership

• Publications e.g. Foundations and Trends in Web Science 

• Impact on research agenda of funding agencies

• Summer Graduate Schools - OII July 2008, RPI July 2009, 

Koblenz July 2010

• Conferences

– Web Science 2009, Athens, 18-20 March 2009  

– Web Science 2010, Raleigh Durham, 26-27 April 2010 (co-located with 

WWW2010)

– Web Science 2011, Koblenz 15-17 June 2011

• Research talks and workshops all over the world

• Curriculum development

• Sponsors Forum

education
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WSTNet announced at WebSci10 in April

Founding Laboratories

• Southampton

• MIT

• RPI

• Oxford Internet Institute

• DERI, Galway

• Tsinghua Graduate School at Shenzhen

• Koblenz

• VU, Amsterdam

• NorthWestern, Chicago

• ANN, USC

education



Web Science Doctoral Training Centre

Aim – to create a cohort of web scientists

(a) Develop appropriate research skills,

(b) Understand /use different disciplines  

(c) Create a coherent community.

80 students over next 8 years

50 fully funded by RCUK Digital Economy Programme

4 year scholarships (1+3)

PhD students are the life blood 

of a world-class research lab

They are the key to innovation
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The future is mobile

Handheld Philanthropy
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Web Science

why this matters

• the Web matters

• an essential part of humanity but less than 25%   
of us have access at the moment

• understanding the Web is a major challenge as 
big as any other global cause
– nobody owns the Web

– what would happen if someone did?

– could we kill it?

– it has become our cultural legacy, our social heritage

– we cannot take for granted the freedom to exchange 
information that is at the heart of the Web

• For more information see

www.webscience.org

education


