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Disclaimers  

1. The views expressed in this presentation are purely those of the authors and may not, in  any 
circumstances, be interpreted  as stating an official  position  of the European Commission. 
The European Commission does not guarantee the accuracy of the information  included in this 
presentation, nor does it  accept any responsibility  for  any use thereof. 
Reference herein to any specific products, specifications, process, or service by trade name, 
trademark,  manufacturer,  or otherwise, does not necessarily constitute  or imply  its endorsement, 
recommendation,  or favouring  by the European Commission. 
All  care has been taken by the author  to ensure that  s/he has obtained, where necessary, 
permission to use any parts of manuscripts including  illustrations,  maps, and graphs, on which 
intellectual  property  rights  already exist from  the titular  holder(s)  of such rights  or from  her/his  
or their  legal representative. 

2. This presentation has been carefully compiled by PwC, but no representation is made or 
warranty  given (either  express or implied)  as to the completeness or accuracy of the information  it  
contains. PwC  is not liable for  the information  in this presentation or any decision or 
consequence based on the use of it .. PwC will  not be liable for any damages arising from  the use of 
the information  contained in this presentation. The information  contained in  this presentation is 
of a general nature and is solely for  guidance on matters of general interest . This presentation is 
not a substitute  for  professional advice on any particular  matter . No reader should act on the basis 
of any matter  contained in this publication  without  considering appropriate  professional advice. 
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Learning objectives  

By the end of this training module you should have an understanding 
of: 

ÅWhat is linked data;  

ÅWhat is open data; 

ÅWhat is the difference between linked and open data; 

ÅHow to publish linked data (5 -star schema); 

ÅThe economic and social aspects of linked data. 
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Content  

This module contains ... 

ÅAn introduction to the linked data principles;  

ÅAn introduction to linked data technologies;  

ÅAn outline of the 5-star scheme for publishing linked data;  

ÅAn example of how tabular data can be published as linked data 
using Open Refine; 

ÅThe expected benefits of linked data for governments; 

ÅAn overview of linked data initiatives in Europe.  
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What is linked 
data? 
Evolution from a document -based Web to a Web of 
interlinked data.  
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The Web is evolving from a ñWeb of linked 
documentsò into a ñWeb of linked dataò... (1/2) 
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Web of documents... Web of linked data... 
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The Web is evolving from a ñWeb of linked 
documentsò into a ñWeb of linked dataò... (2/2) 

Å The Web started as a collection of 
documents published online ï accessible at 
Web location identified by a URL.  

Å These documents often contain data about 
real-world resources which is mainly 
human-readable and cannot be understood 
by machines. 

Å The Web of Data is about enabling the access 
to this data, by making it available in 
machine-readable formats and connecting it 
using Uniform Resource Identifiers (URIs), 
thus enabling people and machines to collect 
the data, and put it together to do all kinds 
of things with it (permitted by the licence).  

Machine- readable data (or metadata) 
is data in a format that can be 
interpreted by a computer. 

2 types of machine- readable data: 

Å human- readable data that 
is marked up so that it can also 
be understood by computers, e.g. 
microformats, RDFa; 

Å data formats intended principally 
for computers, e.g. RDF, XML and 
JSON. 
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See also:  
http://www.ted.com/talks/tim_berners_lee_on_the_next_web.html 

http://linkeddatabook.com/editions/1.0/ 
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Defining linked data...  

ñLinked data is a set of design principles for sharing machine-readable 
data on the Web for use by public administrations, business and 
citizens.ò  

EC ISA Case Study: How Linked Data is transforming eGovernment  

 

The four design principles of Linked Data (by Tim Berners Lee) : 

1. Use Uniform Resource Identifiers (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 information, using the 
standards (RDF*, SPARQL).  

4. Include links to other URIs so that they can discover more things.  
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See also:  
http://www.youtube.com/watch?v=4x_xzT5eF5Q 

http://www.w3.org/DesignIssues/LinkedData.html  

http://www.youtube.com/watch?v=uju4wT9uBIA 
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Linked (open) government data ï value 
proposition  

Å Flexible data integration:  LOGD facilitates data integration and 
enables the interconnection of previously disparate government 
datasets. 

Å Increase in data quality:  The increased (re)use of LOGD triggers 
a growing demand to improve data quality. Through crowd -sourcing 
and self-service mechanisms, errors are progressively corrected. 

Å New services:  The availability of LOGD gives rise to new services 
offered by the public and/or private sector.  

Å Cost reduction:  The reuse of LOGD in e-Government applications 
leads to considerable cost reductions. 
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See also:  

ISA Study  on Business Models for LOGD 
https://joinup.ec.europa.eu/community/semic/document/study-business-

models-linked-open-government-data-bm4logd 
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The four principles in practice... (1)  

1. Use Uniform Resource Identifiers (URIs) as names for things.  

2. Use HTTP URIs so that people can look up those names.  

 

E.g. for an organisation: UNICEF  

- http://publications.europa.eu/resource/authority/corporate -body/UNICEF  
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The four  principles  in practice ... (2)  

3. When someone looks up a URI, provide useful information, using 
the standards (RDF*, SPARQL).  

4. Include links to other URIs so that they can discover more things.  
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Linked data vs. open data  

 

 

 

 
Open data  

 

Data can be published and be 
publicly  available under an open 
licence without  linking  to other 
data sources. 

 

 

 

 

 
Linked data  

 

Data can be linked to URIs from 
other data sources, using open 
standards such as RDF without 
being publicly available under an 
open licence. 
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ñOpen data is data that can be freely used, reused and redistributed by 
anyone ï subject only, at most, to the requirement to attribute and 
sharealike.ò  
- OpenDefinition.org  

See also:  
Cobden et al., A research agenda for Linked Closed Data 

 http://ceur-ws.org/Vol-782/CobdenEtAl_COLD2011.pdf 

 

http://creativecommons.org/licenses/by/2.0/
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Linked data 
foundations 
URIs for naming things, RDF for describing data and 
SPARQL for querying it.  
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Uniform Resource Identifier (URI)  

ñA Uniform Resource Identifier (URI) is a compact sequence of characters that 
identifies an abstract or physical resource.ò  

ï ISAôs 10 Rules for Persistent URIs 

 

A country, e.g. Belgium 

- http:// publications.europa.eu/resource/authority/country/BEL  

An organisation, e.g. the Publications Office 

- http:// publications.europa.eu/resource/authority/corporate -body/PUBL  

A dataset, e.g. Countries Named Authority List  

- http://publications.europa.eu/resource/authority/country/  
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BE 

See also:  
http://www.slideshare.net/OpenDataSupport/design

-and-manage-persitent-uris 
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RDF & SPARQL  

The Resource Description Framework (RDF ) is a syntax for representing 
data and resources in the Web 
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RDF breaks every piece of information down in t riples : 

ÅSubject ï a resource, which may be identified with a URI. 

ÅPredicate ï a URI-identified reused specification of the relationship.  

ÅObject ï a resource or literal to which the subject is related. 

 

 

 

 

 

SPARQL  is a standardised language for querying RDF data. 

 

 

http://example.org/place/Brussels is the capital of ñBelgiumò. 
OR 

http://example.org/place/Brussels  is the capital of http://example.org/place/Belgium . 
 

 
Subject Predicate Object 

See also:  
http://www.slideshare.net/OpenDataSupport/introduction-to-rdf-sparql  

http://creativecommons.org/licenses/by/2.0/
http://www.slideshare.net/OpenDataSupport/introduction-to-rdf-sparql
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http://www.slideshare.net/OpenDataSupport/introduction-to-rdf-sparql
http://www.slideshare.net/OpenDataSupport/introduction-to-rdf-sparql
http://www.slideshare.net/OpenDataSupport/introduction-to-rdf-sparql
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How to publish 
linked data? 
Paving the way towards 5 -star linked data  
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5 star -schema of Linked (Open) Data  

Ἑ 
Make your stuff available on the Web (whatever format) 
under an open license. 

ἙἙ 
Make it available as structured data (e.g., Excel instead of 
image scan of a table) 

ἙἙἙ Use non-proprietary formats (e.g., CSV instead of Excel) 

ἙἙἙἙ 
Use URIs to denote things, so that people can point at your 
stuff  

ἙἙἙἙἙ Link your data to other data to provide context  
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optional  
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Ἑ Make your stuff available on the Web under an 
open licence  
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Pros & cons of Ἑ open data  
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As a consumer...  As a publisher...  

VYou can access the data. VIt is simple to publish.  

VYou can store it locally. VYou do not have explain repeatedly 
to others that they can use your data. 

VYou can enter the data into any 
other system. 

VYou can change the data. 

VYou can share the data with 
anyone. 

http://creativecommons.org/licenses/by/2.0/
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Ἑ Ἑ Make it available as structured data  
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Pros & cons of Ἑ Ἑ open data  

All the benefits of Ἑ open data; plus  
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As a consumer...  As a publisher...  

VYou can directly process it with 
proprietary software to aggregate it, 
perform calculations, visualise it, 
etc. 

VIt is still simple to publish.  

VYou can export it into another 
(structured and/or  non proprietary ) 
format.  
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ÅProprietary: Excel, Word, PDF... 

ÅNon-proprietary: XML, CSV, RDF, JSON, ODF... 

 

Road safety- Accidents 2006: 

 

 

 

 
  

 

Ἑ Ἑ Ἑ Use non -proprietary formats  
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Pros & cons of Ἑ Ἑ Ἑ open data  

All the benefits of Ἑ Ἑ open data; plus  
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As a consumer...  As a publisher...  

VYou can manipulate the data in 
any way you like, without being 
confined by the capabilities of any 
particular software.  

VIt is still simple to publish.  

- But, you may need converters or  
plug-ins to export the data from the 
proprietary format.  

http://creativecommons.org/licenses/by/2.0/
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Ἑ Ἑ Ἑ Ἑ Use URIs to denote things  

For example, creating an URI for one of the units of the Greek Ministry of the 
Administrative Reform and e -Governance.  
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See also:  
http://www.slideshare.net/OpenDataSupport/design-and-manage-persitent-uris  

http://data.ydmed.gov.gr/doc/organization/16180  
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Pros & cons of Ἑ Ἑ Ἑ Ἑ open data  

All the benefits of Ἑ Ἑ Ἑ open data; plus  
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As a consumer...  As a publisher...  

VYou can link to it from any other place.  VOther data publishers can now link 
into your data, promoting it to 5 star.  

VYou can bookmark it. VYou will be able to reuse vocabularies, 
data and metadata, and URI design 
patterns instead of creating them from 
scratch.  

VYou can access information about a 
particular resource directly through its 
URI, without having to download the 
complete dataset. 

VYou may be able to reuse existing tools  
and libraries.  

- But you typically need to invest some 
time in  identifying the resources and 
assigning URIs. 

VYou can combine the data with  other 
data. 

- You need to invest in a stable policy, 
management and infrastructure for 
persistent URIs. 

 - But understanding the technology requires effort and can have a steep learning 
curve. 

http://creativecommons.org/licenses/by/2.0/
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Ἑ Ἑ Ἑ Ἑ Ἑ Link your data to other data to 
provide context  
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Pros & cons of Ἑ Ἑ Ἑ Ἑ Ἑ open data  

All the benefits of Ἑ Ἑ Ἑ Ἑ open data; plus  
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As a consumer...  As a publisher...  

VYou can discover more (related) 
data while consuming the data. 

VYou make your data discoverable. 

VYou can directly learn about the 
data schema. 

VYou increase the context, 
expressivity, quality  and value of 
your data (and consequently you 
give visibility to your organisation) . 

VYou can combine data from 
different source, be innovative, gain 
new knowledge, be an 
entrepreneur...  

- This requires an investment in 
time, money, technology and 
competencies/ skills. 

- But, you now have to deal with broken data links. Not all publishers/data 
sources will be reliable. 

http://creativecommons.org/licenses/by/2.0/
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Prepare your data for 
publishing 
The LOGD lifecycle 
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LOGD and metadata lifecycle  
focusing on supply and demand  
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Select Model Publish Find Integrate Re- use

Data management

Feedback

Data 
Publisher

Data 
Consumers

Supply Demand 
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Selection of high -value data  

Several dimensions can be considered in the selection process of 
Linked Open Government Data, both from the publisherôs and the re-
userôs point of view: 

Å Transparency :  Does the publication of the dataset increase transparency 
and openness of the government towards its citizens? 

Å Legal requirements : Is there a law that makes open publication 
mandatory or is there no specific obligation? 

ÅRelation to public task:  Is the data the direct result of the primary public 
task of government or is it a product of a non-essential activity? 

ÅCurrent status of open publication:  Is the data already openly available 
or does it still need to be opened up? 

Å Type of value:  Is the data useful for social engagement or does it have 
commercial value? 

ÅAudience:  Is the data primarily intended for the public or is it primarily 
aimed at back-office integration?  
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Modelling your data & metadata is about ...  

ÅMaking your data available in a structured , comprehensible  and 
machine -readabl e way. 

ÅReusing  what already exists in terms of vocabularies and reference 
data. 

ÅReaching the right quality level by cleansing  your data. 

ÅProviding licensing information so that data consumers know 
what the conditions of reuse are. 

ÅProviding a rich description ( metadata ). 

ÅUsing semantic technologies (RDF, HTTP URIs...) for describing 
your data. 
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To ensure data and metadata can be published with an appropriate 
level of quality and minimum errors.  

This means:  

Å Fixing errors.  

Å Transforming/homogenising formats.  

ÅAligning inconsistencies in data and metadata. 

ÅRemoving duplicate/redundant information.  

ÅAdding lacking information.  

ÅMaking sure the information is up -to-date. 

 

 

 

Cleansing your data & metadata  
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See also:  

http://www.slideshare.net/OpenDataSupport/introduction-to-rdf-sparql 

Cleanse your data with Open Refine (Google Refine) - 

https://code.google.com/p/google-refine/ 

http://creativecommons.org/licenses/by/2.0/
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Company_name Registration date Country E-mail # Establishments 

Nikè 1991-04-28 Belgium niké 7 

BARCO 15 September 1986 BE Barco@email.be 2 

Nikè België 

Coca-Cola United States coca@cola.com 3 

Cleansing data - example  
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Formatting 
issue 

Missing 
information 

Duplicate error 

Redundant 
information 

Inconsistent 
information 

Company_name Registration date Country E-mail 

Nikè 1991-04-28 BE niké@sport.org 

BARCO 1986-09-05 BE Barco@email.be 

Coca-Cola 1964-03-26 US coca@cola.com 

Cleansing 
operations 
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Publishing linked data is about ...  

Breaking down the walls of the silos in order to create more 
value.  

 

ÅMaking your data and metadata publically and easily accessible on 
the Web. 

ÅLinking your data and metadata to other data (or metadata) in order 
to: 

Á Attach meaning and content to it.  

ÁGive context to it. 

Á Enrich it.  

Á Allow people to discover more. 
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Collecting feedback from the reusers  of your data  

Ask feedback to the (potential) 
users of data: 

ÅWhich data do they need. 

ÅHow did they use the data. 

ÅWhat did they think about the 
quality.  

ÅMake sure that requests and 
fixes reach you ï crowdsource 
data quality!  
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data.overheid.nl 

data.gov.uk 
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