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An appropriate sense of awe 
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An appropriate sense of awe

Powers of 10: Processors 

4
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Powers of 10: Memory 
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Powers of 10: Data 
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Powers of 10: The Web 

The Web – most successful information 
architecture in history 
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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 

The Web – emergent 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. 
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The Web – exploiting shape and structure 

The Web – exploiting shape and structure 

80% of the world’s 
content is now user 
generated 

huge amounts of it are 
unstructured 

meaning based 
computing 
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The Web – emergent problem solving 
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The Web – exploiting emergent problem 
solving 
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The Web – emergent networks  

Courtesy Mathew Hurst 

The Web – exploiting emergent networks 
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The Web – emergent data   

The Web – exploiting emergent data  
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The Web – emergent networks of linked 
data

Richard Cyganiak

The Web – emergent networks of linked 
data

Richard Cyganiak
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The Web – emergent networks of linked 
data

The Web - Linked Data Principles 

22
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The Web - of documents and data 

Principle 1 URIs for Everything 

•  Uniform Resource 
Identifiers for all items of 
interest 

•  You can dereference them 
– use http protocol to get 
data back 

•  Using a simple Web 
Knowledge Representation 
Language – RDF 

•  Link URIs together   
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Principle 2 URIs will dereference 

•  Uniform Resource 
Identifiers for all items of 
interest 

•  You can dereference them 
– use http protocol to get 
data back 

•  Using a simple Web 
Knowledge Representation 
Language – RDF 

•  Link URIs together   

Principle 3 Get RDF Back 

•  Uniform Resource 
Identifiers for all items of 
interest 

•  You can dereference them 
– use http protocol to get 
data back 

•  Using a simple Web 
Knowledge Representation 
Language – RDF 

•  Link URIs together   
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Principle 4 Link Data URIs 

The Web – exploiting emergent content
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The Web - Wikipedia as Linked Data 

•  2,900,000 things 

•  >282,000 persons 

•  339,000 places 

•  130,000 species 

•  4,400 diseases 

•  88,000 music albums 

•  :

The Web - adding a little SPARQL 

•  A data access 
language for the Web 
of Linked Data 

•  Can query across 
diverse data sources 

•  SPARQL can query 
required and optional 
patterns 
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The Web – Open Government Data

Open Government Data 
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Open City Data 

Open Local Authority Data 
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University of Southampton project to show how 
open data could deliver services across 

Government (2005-06) 

Started in the UK 

Reported to UK Parliament 2007 
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Government Data Sharing 
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9 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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0 data.gov online data.gov relaunch 
with semantic web 
featured 
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2010 �

57 Data Sets 

~3000 Data Sets 

~2000 Data Sets 

~4500 Data Sets 
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Why?

•  Transparency, 
accountability and 
engagement 

•  Create economic and social 
value 

•  Improve Public Services 

•  e-Government – better for 
less 
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Early UK OGD Apps – ASBOs to Dentists 

UK OGD – Location�  
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UK OGD – Spending�

UK OGD – Behaviour�

Real time data changes 
behaviour – the 
decisions and actions 
people take
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 Public Data Principles

•  Release driven by public and 
business 

•  Publish the data unless good 
reason not to 

•  Public data will be timely and fine 
grained 

•  Public data will be published in 
reusable, machine-readable form 

•  Release data quickly, and then 
re-publish it in linked data form 

•  Public data will be released under 
Open Government Licence

 Public Data Principles

•  Public data will be available 
through data.gov.uk

•  Public bodies should maintain 
and publish inventories of their 
data holdings  

•  Public data underlying websites 
will be published in reusable form 
for others to use 

•  Public data will be freely available 
to use in any lawful way 

•  Public bodies should actively 
encourage the re-use of their 
public data 
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The road to stardom 

Put your data on the Web (any format) 

Make it available as structured data 

Use open, standard formats 

Use URLs to identify things 

Link your data to other people s data 

From bus stops to ministers – a linked 
Web of data 



08/12/2010

24

data.gov.uk 5  Linked Data 

•  National digital 
infrastructure being built 

•  URIs for schools, roads, 
bus stops, post codes, 
admin boundaries... 

•  Some of the data links 
across and connects 
other data together 

•  Key data link points exist 

Challenges – Computation 

•  There will be a very 
great deal of data�. 

•  Who bears the cost of 
supporting it? 

•  Can we really treat the 
Web as a large 
decentralised 
database? 

•  Dotsam and netsam? S
hu

tte
rs

to
ck
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Challenges – Quality 

•  NaPTAN (public access 
transport points) 

•  Includes 360,00 bus 
stops 

•  Around 18,000 errors 

Challenges – Quality 

•  NaPTAN (public access 
transport points) 

•  Includes 360,00 bus 
stops 

•  Around 18,000 errors 

•  Which can be crowd 
source improved 
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Challenges – Interpretation 

•  Can t trust people with 
the data 

•  They might interpret it 
incorrectly 

•  Do they have the skills 

•  New levels of data 
literacy 

Challenges – Security & Privacy 
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Challenges – Security & Privacy 

•  Practical obscurity no 
longer works – 
information 
triangulation 

•  Information 
triangulation 

•  Need social 
conventions – and legal 
agility 

Open data - basis of our modern science 
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Open Data - basis of modern government 

[Open] Linked Data – a basis for modern 
business? 
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The Web – we need to understand it 

The components of Web Science   
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Web Science – why this matters 

•  an essential part of 
humanity 

•  an essential part of the 
current and future 
economy, science and 
technology 

•  understanding the Web is a 
major challenge as big as 
any other global cause

http://royalsociety.org/events-Web-Science-
Presentations.aspx

Pivotal events of 
lasting significance, 
marking major 
developments of the 
greatest importance�
an area of great 
importance for the next 
20–30 years 
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