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A Network of Knowledge 

 enabling innovation and 

increased productivity 

 Interconnected 

 Universal 

 All encompassing 

 assists humans, 

organisations and systems 

with problem solving 
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A Network of Knowledge 

 enabling innovation and 

increased productivity 

 Interconnected 

 Universal 

 All encompassing 

 assists humans, 

organisations and systems 

with problem solving 

Linked Data 

•Search 

•Collaboration 

•Information Mining 

•Middleware 

•Application  

Research Domains 

•Commercialization` 
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1.  Scalability: No growth scalability problem 

(e.g., no back links from HTML pages) 

 

2. No censorship: no lengthy permission or 

review process 

 

3. Positive feedback loop: exploit Metcalf’s 

Law 

What enabled the Web? 
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Metcalfe's law:  

The value of a 

network is 

proportional to the 

square of the number 

of connected members 
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Metcalfe’s Law 1: Links 
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Metcalfe’s Law 2 
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1. Scalability. No centralized 

infrastructure (e.g., a central object 

repository) required. 

 

2. No censorship. It must be possible 

to publish data without having to ask 

for prior permission. 

 

3. Positive feedback loop. Similar to 

the World Wide Web it must be 

possible to exploit Metcalfe’s Law.  

Requirements for a Data Web 
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Enabling Metcalfe’s Law 

1. Global Object Identity.  

2. Composability: The value of data can be increased if it can be 

combined with other data. Composability has a number of 

consequences: 

 

1. Data format must be schema-less. ( Combined data originating 

from difference sources unlikely to conform to a schema) 

 

2. Data format must be self-describing 

 

3. Data format must be “object centric”. In order to integrate 

information about different entities data must be related to these 

entities. 

 

4. Data format at least to be graph-based. The composition of 

multiple object-centric data sources results in a graph in the 

general case.  
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Two Key Ingredients 

1. RDF – Resource Description Framework 

Graph based Data – nodes and arcs 

 Identifies objects (URIs) 

 Interlink information (Relationships) 

 

2. Vocabularies  (Ontologies) 

 provide shared understanding of a domain 

 organise knowledge in a machine-comprehensible way 

 give an exploitable meaning to the data 
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Why Graphs and Ontologies? 

Cities:Dublin 

84421km2 

Geo:IslandOfIreland 

EU:RepublicOfIreland 

Geo:locatedOn 

Geo:area 

Geo:hasCapital 

Geo:hasLargestCity 

Wikipedia.org 

Gov.ie 

EU:RepublicOfIreland 

Person:EndaKenny 

Gov:hasTaoiseach 

Gov:hasDepartment 

IE:DepartmentOfFinance 
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Linked Open Data cloud  

Over 200 open data sets with more than 25 billion facts, 

interlinked by 400 million typed links, doubling every 10 month! 

 

http://lod-cloud.net/   

Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. 

Media 

Government 

Geo 

Publications 

User-generated 

Life sciences 

Cross-domain 

US government 

UK government 

BBC 

New York Times 

LinkedGeoData 

15 

BestBuy 

Overstock.com 

Facebook 

http://lod-cloud.net/
http://lod-cloud.net/
http://lod-cloud.net/
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1. Data awareness 

2. Modeling 

3. Publishing 

4. Discovery 

5. Integration 

6. Use cases 

 

From Linked Data 

to Networked Knowledge 

Linked Data Life Cycle 
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Data awareness 

1. Data awareness 

opendata.ie 

LOD cloud  

To raise awareness 

regarding government 

data (in Ireland) and 

establish a community 

around open data access 

and usage. 

2. Modeling 

Neologism 

DataCube 

prefix.cc 

3. Publishing 

Google Refine plug-in 

RDB2RDF/D2R 

4. Discovery 

VoID/DCAT 

Sindice 

CKAN 

5. Integration 

LATC 

Sig.ma 

6. Use cases 

school explorer 

DERI in-house 
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Irish 

Data 

Catalog 
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Irish  

Data 

Communit

y 
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Modeling 

1. Data awareness 

opendata.ie 

LOD cloud  

2. Modeling 

Neologism 

DataCube 

prefix.cc 

Creation and adoption of 

Web of Data vocabularies 

3. Publishing 

Google Refine plug-in 

RDB2RDF/D2R 

4. Discovery 

VoID/DCAT 

Sindice 

CKAN 

5. Integration 

LATC 

Sig.ma 

6. Use cases 

school explorer 

DERI in-house 
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Modeling 

http://linked-statistics.org/datacube/  

http://linked-statistics.org/datacube/
http://linked-statistics.org/datacube/
http://linked-statistics.org/datacube/
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Publishing 

1. Data awareness 

opendata.ie 

LOD cloud  

2. Modeling 

Neologism 

DataCube 

prefix.cc 

3. Publishing 

Google Refine plug-in 

RDB2RDF/D2R 

Making legacy data 

(RDB, spreadsheets, 

etc.) usable 

4. Discovery 

VoID/DCAT 

Sindice 

CKAN 

5. Integration 

LATC 

Sig.ma 

6. Use cases 

school explorer 

DERI in-house 



Digital Enterprise Research Institute www.deri.ie 

Enabling networked knowledge 

23 

Publishing: Clean up 

http://lab.linkeddata.deri.ie/2010/grefine-rdf-extension/  

http://lab.linkeddata.deri.ie/2010/grefine-rdf-extension/
http://lab.linkeddata.deri.ie/2010/grefine-rdf-extension/
http://lab.linkeddata.deri.ie/2010/grefine-rdf-extension/
http://lab.linkeddata.deri.ie/2010/grefine-rdf-extension/
http://lab.linkeddata.deri.ie/2010/grefine-rdf-extension/
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data cleaning and integration tool 
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Discovery 

1. Data awareness 

opendata.ie 

LOD cloud  

2. Modeling 

Neologism 

DataCube 

prefix.cc 

3. Publishing 

Google Refine plug-in 

RDB2RDF/D2R 

4. Discovery 

VoID/DCAT 

Sindice 

CKAN 

Enable discovery of datasets 

5. Integration 

LATC 

Sig.ma 

6. Use cases 

school explorer 

DERI in-house 
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Discovery 

26 of XYZ 

 Model for dataset description (VoID vocabulary) 

 

 Users in industry and governments 

 

 Published at W3C 

http://www.w3.org/TR/void 

 

 Significant uptake in  

research 

 

http://www.w3.org/TR/void
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Integration 

1. Data awareness 

opendata.ie 

LOD cloud  

2. Modeling 

Neologism 

DataCube 

prefix.cc 

3. Publishing 

Google Refine plug-in 

RDB2RDF/D2R 

4. Discovery 

voiD/DCAT 

Sindice 

CKAN 

5. Integration 

LATC 

Sig.ma 

Large-scale entity interlinking 

6. Use cases 

school explorer 

DERI in-house 
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Challenges 

 Open Questions 

 How to find sources that describe topics and entities of 

interest ? 

 How to cleanse and transform said data to fit one’s needs 

? 

 How to visualize, verify, and consume said data for 

creating new competitive advantages for my business ? 

 

 Building a “Dataspace” infrastructure to 

 Make data access easier 

– Search and Exploration 

 Make data exploitation easier 

– Integration and Reuse 
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Dataspace Example: 

Irish Tourism 

Hotels 

Restaurants 

Events 

Sindice 

Dataspace 

Infrastructure 

Search and Querying 

Visualisation 

Vertical Applications 

E.g., e-

advertissement 
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Sindice Dataspace 

Infrastructure 

Semantic Web 

Data 

Web Pages 
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 Semantic Information Retrieval Engine 

 Goal: Efficient data structures for semantic IR, effective ranking 

algorithms 

 

  

SIREn 

31 

Web  

Database 

Messaging 

System 

Desktop 

DMS 

Archives & 

Storage 

Relational 

Database 

Social 

Media 

Web Sites & 

Services 

Semantic Search 

Platform 
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Progress to Date – SIREn 

32 

Data Structure / Compression / Query Processing: 

 Evaluation based on very large data collection (5B triples, 1TB of 

data) 

 Data structure for semi-

structured inverted indexes 

 High-performance 

compression technique 

Constant time 
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Cloud Scalable Dataspace 

Infrastructure 

 Map Reduce (Hadoop) 

 NOSQL technologies 

 Semantic Information Retrieval 
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Sindice.com: Portal for Sindice 

Services 

http://sindice.com/
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Building on Sindice: Sig.ma 
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Data Reuse and Repurposing 
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Sindice.com/YOURSITE/movi

es/search 
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Use Cases 

1. Data awareness 

opendata.ie 

LOD cloud  

2. Modeling 

Neologism 

DataCube 

prefix.cc 

3. Publishing 

Google Refine plug-in 

RDB2RDF/D2R 

4. Discovery 

VoID/DCAT 

Sindice 

CKAN 

5. Integration 

LATC 

Sig.ma 

6. Use cases 

school explorer 

DERI in-house 

 

Demonstrate how to benefit 

from Linked Open Data 
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Human burden to hold 

everything together 

39 of 34 

Conference Website Travel Website 

Time Schedule 
E-Emails 

Organising a project showcase at a conference: 

involved Documents, contacts, time-schedule 

Meeting Presentations 



Digital Enterprise Research Institute www.deri.ie 

Enabling networked knowledge 

40 

What are the sweet spots in this continuum? 

Challenges…. 

• Scientific Communication 

• Enterprise Data 

• Collaboration 
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Science Communication 
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Enterprise of the Future 

 Lightweight 

semantics and 

Linked Data on top 

of existing well-

know applications 

 User-driven 

semantics 

 Combined with 

advanced browsing 

and querying 

interface 

 

Browsing and querying interfaces

Enterprise 2.0 information system

Semantic mediation architecture

(Ontologies, semantic annotations)
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Exploiting and  

enhancing Linked Data: 

Semantic Collaboration  
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44 

Vision: Networked Collaborative 

Knowledge 

 Free the Silos - Bridge the 

Islands 

 Interconnected Knowledge 

 Ensure local and global 

Collaboration 
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Personal Information Model 

45 of 34 

Conference Website Travel Website 

Time Schedule 
E-Emails Model 

Meeting  

Presentations 

Interconnect disperse Information 

http://www.semanticdesktop.org/ontologies/ 
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Semantic Desktop 

acquaintance 

Social semantic peers 

peers 

Personal Semantic Web: a semantically enlarged  

intimate supplement to memory 

Social protocols 

and distributed search 

Email 

Person 

Topic 

Project Document 

Image 

Event 

Person 

friend 

colleague 
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Saffron - Expert Finder 
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Linking Objects in Saffron 

Author 

Document  

Title 

PDF 

Topic 

Topic 

Affiliation 

Researcher 

Picture 

Researcher 

ExpertiseTopic 
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Changing the World.. 

 


