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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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Associative Linking 

 “An associative link is the instantiation of a 
semantic relationship between information 
elements. The semantic relationship can be 
something as simple as ‘definition of’ or 
something far more complex.” 

 Lowe & Hall, Hypermedia and the Web: An 
Engineering Approach, Wiley, 1999 
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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 i.e. triples stored in 
linkbases 

• source: object | concept | context 

• We generated links based on metadata description of 
documents in docuverse and “it all falls out” 

• We also generated links on the “data” in the documents e.g 
text strings, multimedia info, cells in spreadsheets and data 
in databases 

 



 



12 

ECHT’90 
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ACM Hypertext’91 



The Web – most successful information 

architecture in history  
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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 

 



The Proxy DLS 

DLS 

Agent 
client 

Link server 

Internet 

The DLS Agent is an 

HTTP proxy that inserts 

links on-the-fly by 

querying the link service 
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Web 2.0 

• Wikis 

• Blogs 

• Flickr 

• YouTube 

• MySpace 

• Facebook 

• Second Life 

• Twitter 

Blogosphere 
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Winkin Huang Yonhjian PhD student 
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We’re hungry to share data 

and get answers to questions 



Web 3.0? 
The Semantic Web 

A Web of Data  
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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.  



    

 

Why Web Science? 



The Web – we need to understand it 
• Web architecture is simple 

set of protocols 

• These give rise to complex 

macro phenomena 

• Need systems oriented 

view of the Web and its 

ecosystem – Web Science 

• One that acknowledges 

social and technical 

components 

 



Web Science 

Research Initiative  

November 06 

“Web Science represents a pretty 
big next step in the evolution of 
information. This kind of research is 
likely to have a lot of influence on 
the next generation of researchers, 
scientists and, most importantly, the 
next generation of entrepreneurs 
who will build new companies from 
this.”  

 

Dr Eric Schmidt, CEO, Google Inc. 

   



www.webscience.org  

 Exists to promote and help coordinate 

– Research 

• Research Agenda 

• WSTNet Labs 

• ACM WebSci’11 Koblenz, WebSci’12 Chicago, WebSci’13 Paris 

 

– Education 

• Curriculum Development 

• Summer Schools  

– DERI 6-13 July 2011 

– Netherlands July 2012 

 

 

– Thought Leadership 

• Workshops 

• Dissemination 

 

info@webscience.org 



Web Science Network of Laboratories 



Not the union of the 
disciplines 

 

But more than their 
intersection 

Web Science and additionality 



Web Science 

shape and structure 
 

Scale-free 

– Some nodes are of high degree most are low 
degree 

Power laws 

– The degree distribution follows a power law, with an 
exponent β > 2. 

Small worlds 

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

Hubs and authorities 

– The number of distinct bipartite cliques or cores is 
large when compared to a random graph with the 
same number of nodes and edges. 



Web Science 

collective intelligence 



Web Science 

emergence 

 

 When and why did the 

blogosphere take off 



 

Web Science 

social networks 



Web Science 

crowd sourcing 

 



Web Science 

the mobile Web 



All drivers for the digital economy and changing the 
way we work 

 

    

 

 

But most importantly  …….Web Science? 



The Web – a socio- technical system 



What is a social machine? 

“Real life must be full of all kinds of social constraints – the 

very processes from which society arises. Computers help if 

we can use them to create abstract social machines on the 

Web, processes in which people do the creativity and the 

machine does the administration. The stage is set for an 

evolutionary growth of new social engines. The ability to 

create new forms of social process would be given to the 

world at large and development would be rapid” 

Tim Berners-Lee and Mark Fischetti, Weaving the Web, 1999 
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Examples of social machines 

• The Web, Google, FaceBook, Twitter, Wikipedia ……… 

• Captcha (Luis von Ahn) 

• Trip Advisor 

• Galaxy Zoo 

• Ushahdi – open source project which allows users to crowd 

source crisis information to be sent via mobile 

• The OpenStreet Map of Haiti created after the earthquake 

• The list goes on … design your own 
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http://www.youtube.com/watch?v=BwMM_vsA3aY


Social Machines in Context 
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Proud to be producing the first 
generation of Web Scientists 



Doctoral Training Centre 

• Create a cohort of web scientists 

– Leaders and advisors in the UK’s Digital Economy 

– £6 million over 8 years for 50 students 

– Funded by RCUK’s £250 million DE programme* 

• rcukdigitaleconomy.org.uk 

 
• Promote a deep understanding of the Web in society 

• Carry out significant research 

– analytical, practical & constructive 

– forming a hub for research investment 
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DTC Students 2012 
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Tipping points for the Web of Data 
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“Openness will strengthen 

our democracy and promote 

efficiency and effectiveness 

in Government.” 

    --- President Obama 

Putting Govt Data 

online- 

Data.gov.uk beta 
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data.gov.uk online  

Semantic Web and 

Linked Data enabled 
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“Open Government 

Directive” released 

2009 

2010 … 

57 Data Sets 

~3000 Data Sets 

~2000 Data Sets 

~4500 Data Sets 
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2005 

The Web – open government data  

http://www.google.com/imgres?imgurl=http://www.firehawktech.com/usflag.gif&imgrefurl=http://www.firehawktech.com/&usg=__AaOoe1VO4Ew37ETkEdjdiNnKSlM=&h=302&w=505&sz=6&hl=en&start=1&tbnid=59ucWSP2eL4hyM:&tbnh=78&tbnw=130&prev=/images?q=flag+us&um=1&hl=en&safe=active&client=firefox-a&sa=N&rls=org.mozilla:en-US:official&biw=1440&bih=704&tbs=isch:1&um=1&itbs=1


Open Government Data 



Open Local Authority Data 



Open City Data 
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Why? 

• Transparency 

• Accountability 

• Engagement 

• Improve Public Services 

• Efficiency – better for less 

• Economic and social value 

 



ASBOs, Dentists and Tubes 





Showcase – See UK 

 



http://www.data.soton.ac.uk/
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Mobile Learning, Applications and Services 
 

• The growth of tablets and smart phones is fuelling 
the development of a new market for multimedia 
applications 

• But many of these don’t take advantage of the 
interconnectedness we now take for granted on the 
Web  

• They are not social machines- they are today’s 
equivalent of the CD-ROM (or an illustrated book) 
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Mobile Learning, Applications and Services 
(2) 

 

• Building social machines is a much more powerful 
way forward 

• Will lead to more enriched learning environments 
which actively engage the user as part of the 
learning experience 
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Conclusions 

• We are all learning all the time on the Web which is 
increasingly mobile 

• We contribute to the development of learning environments 
through collective intelligence (e.g Wikipedia) and crowd 
sourcing or citizen science type social machines 

• The future  

– need to learn more about building social machines (web 
science) to support learning 

– need to harness the potential of the Web of data to help 
us build powerful new learning environments 
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