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Data:  
Powers of 10 

•  2007 – 281 EB (1 
exabytes 1 x 10^18 
bytes) ) 

•  Or 281 trillion digitised 
novels 

•  2010 – 1200 EB 

•  2011 – 1.8 ZB  



Data:  
Powers of 10 

 2011 amount of digital 
content created will be 
twice the amount of 
available storage 



Terrain Elevation Data 

Geodetic Data 

Topographic &  Hydrographic  Data 

Ethnicity & Ethno-linguistic Groups 

Tribal Distributions  

Religion  

Population density 

Aeronautical Data 

Imagery 

Migration patterns & refugee movements 

Meteorological  Data 

Data:  
A deluge 
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How to adapt? 



The Web – most successful information 
architecture in history 



Mark Schueler, PhD student	





The Web in your World 



The Web in your World 



The Web evolves fast 



A Web of documents… 



Also a Web of data… 



The 5 ‘O’s 



The Power of Open Data 

Cholera 
cases 

Bicycling traffic 
accidents 



The Map of Port-au-Prince 13th Jan 2010 
The Power of Open Date - from this… 



to this… in 13 days 



How did this happen? 

•  Open Data 

•  Open Standards 

•  Open Source 

•  Open Licences 

•  Open Minds 

•  What lessons might you draw from this? 

•  Web can be understood as extranet or intranet – http, html, etc…. 



Open Data 



Open Data Publishing – Star Quality 

★    Put your data on the Web –  (any format) 

★★   Make it available as structured data (e.g. Excel, 
  CSV, instead of PDF) 

★★★   Use open, standard formats (e.g. XML, RDF) 

★★★★  Use URLs to identify things (so people and  
  machines can point at your data) 

★★★★★  Link your data to other people’s data 



OGD – poster child for open data  

•  Tim Berners-Lee and myself 
appointed 9th June 2009 and set 
about creating data.gov.uk 

•  Reappointed to Public Sector 
Transparency Board June 2010 

•  Open Government Data (OGD) is 
taking hold 

•  Governments, local authorities, 
cities releasing data 



 data.gov.uk 

•  data.gov.uk itself (now with over 
4000 datasets) 

–  open source, open standards, open 
licence 

–  key data sets released inc OS 
OpenData, COINS etc. 

–  applications from outside HMG 

•  overcoming the many objections to 
transparency of data 

•  community of data users and 
developers 

•  political and technical leadership 

•  establishing public data principles 



Public Data and the Public Data Principles 

 "Public Data" is the 
objective, factual, non-
personal data on which 
public services run and are 
assessed, and on which 
policy decisions are based, 
or which is collected or 
generated in the course of 
public service delivery. 



Early examples of OGD - ASBOrometer 



OGD – location, location, location…  



Data to decisions - spending... 

 New items of Local 
government spending over 
£500 – council by council 
from Jan 2011 



Data to decisions - behaviour... 

 Real time energy data is 
changing behaviours – the 
decisions people make 



Data to decisions - behaviour... 

 IEDS from Afghanistan War 
Logs – raw data available 
from Guardian  



Open Standards 



Why 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 



Why 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 



RKBExplorer: The Power of Linked Data  



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.  

 Linked Data - Technical Principles 



Principle 1: URIs 

•  Uniform Resource identifier 

•  A Web based identifier 

•  You can dereference them – get 
something back 

•  Information about objects, 
relations, properties and values 

http://rdf.ecs.soton.ac.uk/person/2686 

http://rdf.ecs.soton.ac.uk/project/464 

http://rdf.ecs.soton.ac.uk/publication/11065 

http://education.data.gov.uk/doc/school/120805 

http://southampton.rkbexplorer.com/id/
person-02686 

http://dbpedia.org/resource/Nigel_Shadbolt 



Principle 2: Dereferencable  

•  Uniform Resource identifier 

•  A Web based identifier 

•  You can dereference them – get 
something back 

•  Information about objects, 
relations, properties and values 

http://id.ecs.soton.ac.uk/person/2686 

http://rdf.ecs.soton.ac.uk/person/2686 

http://rdf.ecs.soton.ac.uk/project/464 

http://rdf.ecs.soton.ac.uk/publication/11065 

http://education.data.gov.uk/doc/school/
120805 



Principle 3: RDF back  

•  Uniform Resource identifier 

•  A Web based identifier 

•  You can dereference them – get 
something back 

•  Web Knowledge Representation 
called RDF 

•  Information about objects, 
relations, properties and values 

http://id.ecs.soton.ac.uk/person/2686 

http://rdf.ecs.soton.ac.uk/person/2686 

http://rdf.ecs.soton.ac.uk/project/464 

http://rdf.ecs.soton.ac.uk/publication/11065 

http://education.data.gov.uk/doc/school/
120805 



Principle 4: Link data 

http://rdf.ecs.soton.ac.uk/person/2686 SameAs 

http://southampton.rkbexplorer.com/id/person-02686 SameAs 

http://dbpedia.org/resource/Nigel_Shadbolt 



Wikipedia as Data: DBpedia 

•  2.9 million things 

•  > 282,000 persons 

•  339,000 places 

•  88,000 music albums  

•  44,000 films  

•  15,000 video games  

•  119,000 organizations  

•  130,000 species  

•  4400 diseases.  



SPARQL 
•  A data access language for RDF  

on the Web 

•  Queries across diverse data 
sources 

•  SPARQL contains capabilities for 
querying required and optional 
patterns 



Joining up the dots… 
http://map.psi.enakting.org/how 



Joining up the dots – UK Linked Data 
http://myarea.psi.enakting.org/ 



US and UK Foreign AID FY2007: 
Integrating data from two countries 

AID Major aids from US Major aids from UK 

Brazil US >UK Development Assistance Gov & civil society, Economic  

India UK > US Child Survival and Health Health, Economic  

Created by James Michaelis, RPI, http://data-gov.tw.rpi.edu/demo/linked/aidviz-1554-10030.html  

Data Sources:  

[Spatial Mashup] Data.gov (USAID) + Data.gov.uk (DFID) 
Being extended to allow user annotations 



Open Source 



•  Drupal and Media Wiki 

•  Cheap 

•  Robust 

•  Resilient 

•  Maintained 

 data.gov.uk 



http://www.wired.com/dangerroom/2010/08/open-source-
wikileaked-docs-illustrated-afghan-meltdown/ 

 IED Data 



 IED Data 



Geo Commons 



Emerging DoD Interest 

•  http://www.forge.mil/ 



Open Licence 





•  OPEN SOURCE AND 
THESE UNITED 
STATES 

•  Major Justin Seiferth 

http://www.dtic.mil/cgi-
bin/GetTRDoc?
Location=U2&doc=Get
TRDoc.pdf&AD=ADA3
98898 

Open Licencing 



Open Minds 



 Challenges 

•  Cultural & Organisational  

–  Data hugging 
–  We have released it  - sort of… 
–  Licence impediments 

•  Worries about  

–  Confidentiality 
–  How it will be Interpreted 
–  QoI 
–  New IT procurement 

•  Capability 

–  What assets have we got 
–  Who can do this work 
–  How to share best practice 

•  Policy 

–  Adopting and extending  the 
principles 

–  Consistency in what is published 
and its format  

–  Range of exceptions do need to be 
appreciated 

–  Confidentiality, accuracy, liability 
and reputation 



•  The Web of Linked Data is next 

•  Can change  

–  Government 
–  Business 
–  Cities 
–  Universities 
–  : 

•  Exploitation of  

–  open data 
–  open standards 

•  Can apply to data intranets as 
well as extranets 

Web of Linked Data 



Why does this matter to you 

•  Supports information 
interoperability 

•  Sum is greater than the parts 

•  Exploitation of  

–  open data 
–  open standards 
–  open source 
–  open licence 

•  Can apply to data intranets as 
well as extranets 

•  Military and intelligence contexts 
are classic examples where there 
is heterogeneous information that 
could be shared, linked, mapped 
and enriched using this approach  



Challenge – this in 2 days? 
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Thank you 
•  Colleagues with me to also answer questions! 

•  Any further information or follow ups regarding research please email 

 nrs@ecs.soton.ac.uk 

•  Any further information or follow ups regarding application development 
or consultancy please email 

•  tim.organ@seme4.com 

 www.seme4.com 


