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The narrative

• Semantic Web Technologies
– The Web of data and the semantic Web are part of the 

next stage of Web evolution

– What are the affordances of linked data/semantic Web 
technologies

• The Social Semantic Web
– What is the social semantic Web vision?

– How do online social networks relate to those affordances

• Socio-technical systems on the Web



The narrative

Semantic Web Technologies



semantic web = web of (linked) data = web 3.0?



Communication on the Web

Machine Processing – Bandwidth – Interoperability  – Integration



Let’s give “meaning” to the content on the Web and to all 
information added to it

… in this way, machines will be able to 
process Web resources on our behalf

… and we can make existing services more “intelligent” or 
provide new services that can improve our everyday lives

From “Data” to “Information”
From “Information” to “Knowledge”
From “Knowledge” to “Wisdom”

Proposal for a Semantic Web



Tim Berners-Lee, James Hendler and Ora Lassila, 
“The Semantic Web”, Scientific American, 17-5-2001

… The Semantic Web will bring 

structure to the meaningful content of 

Web pages, creating an environment 

where software agents roaming from 

page to page can readily carry out 

sophisticated tasks for users …

Semantic Web Promise

From the Semantic Web activity 
statement: 
http://www.w3.org/2001/sw/Activity

… The Semantic Web is a vision: the idea 

of having data on the Web defined and 

linked in such a way that it can be used by 

machines not just for display purposes, 

but for automation, integration and reuse 

of data across various applications …



People, Agents 
Things

Approaches

Data

Metadata

Ontologies

Content



Class: Being

Class: Human
Property: Age 

Property: Height

Class: Alien

Class: Man

Class: Woman

ancestor

1 * disjoint
ancestor inverse of descendant

ancestor is transitive property

Class: LivingEntity

LivingEntity is equivalent to Being

Maria

instance of

subclass of

“Maria” Age 25

motherOf is subproperty of parentOf

“Age” is unique property

parentOf

motherOf

Ontology Example

Adam

instance of ET

instance of
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• Concepts

- Student

- Class

• Relationships

- attends

- is_a_classmate_of

• Instances

- Student: Alice, Bob, John

- Class: French

Alice Bob John

French

is_a_classmate_of is_a_classmate_of

attends

Ontologies & Knowledge 
Modelling



the stack



Describing properties of Web resources using statements:

<subject> <predicate> <object>
or <object> = <predicate>(<subject>)

e.g.: <Tom> <author> <book>
<subject>: resource
<predicate>: resource property
<object>: value of resource property

URI use for: subject, predicate, object
But they can be abstract concepts

No simple types
XML use
Further information: http://www.w3.org/RDF/

Tom

author

book
located

Soton

RDF Statements



RDF Example

Source: W3C.ORG

1. <?xml version="1.0"?>
2. <rdf:RDF xmlns:rdf=http://www.w3.org/1999/02/22-rdf-syntax-ns#
3. xmlns:dc=http://purl.org/dc/elements/1.1/
4. xmlns:exterms=“http://www.example.org/terms/">
5. <rdf:Description rdf:about="http://www.example.org/index.html">
6. <exterms:creation-date>August 16, 1999</exterms:creation-date>
7. </rdf:Description>
8. <rdf:Description rdf:about="http://www.example.org/index.html">
9. <dc:language>en</dc:language>
10. </rdf:Description>
11. </rdf:RDF> 

http://www.w3.org/1999/02/22-rdf-syntax-ns
http://purl.org/dc/elements/1.1/


RDF and SPARQL

Thanassis

http://id.ecs.soton.ac.uk/person/11208

linked data
http://rdf.ecs.soton.ac.uk/ontology/ecs#hasInterest

http://id.ecs.soton.ac.uk/interest/linked_data

SPARQL Endpoint

SPARQL Query

http://id.ecs.soton.ac.uk/person/11208
http://id.ecs.soton.ac.uk/person/11208
http://id.ecs.soton.ac.uk/person/11208


RDFa

Embedding metadata in HTML



schema.org



breadth vs. depth

The value of semantic technologies on a large scale
needs to be considered

In addition to the value of reasoning using ontologies

Could we adopt a bottom-up approach starting from 
linked data which can be related to (layers of) 
ontologies later in the context of specific applications? 

Encouragement for community-agreed ontologies can 
be more effective and flexible



Linked Data

� A bottom-up approach to a Semantic Web
� Priority on exposing data on the Web
� Aiming for 5-star linked (open) data

★ Available on the web (whatever format), but with an open license
★★ Available as machine-readable structured data (e.g. excel instead of image scan of 

a table)

★★★ as above (2*) plus non-proprietary format (e.g. CSV instead of excel)
★★★★ All the above plus, Use open standards from W3C (RDF and SPARQL) to identify 

things, so that people can point at your stuff
★★★★★ All the above, plus: Link your data to other people’s data to provide context

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

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


5-star linked data

SOURCE: http://www.cafepress.com/w3c_shop



Data in the web of data

• Data
– Extracted from content/data

– Structured data from DB, etc.

– Originally available in linked data formats (e.g. RDF)

• Metadata
– Extracted from content/data

– Existing metadata, enriched

– Originally available in linked data formats (e.g. RDF)



Linked Data & Knowledge Organisation

� Knowledge repositories have flourished in the Web 2.0 era

� The knowledge organisation of repositories can be described semantically
� Which can support information searching, linking and integration

� The knowledge organisation in Wikipedia is available in DBpedia



Guidelines for Linked Data

� Use URIs as names for things 

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

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

� Include links to other URIs, so that they can discover 
more things.

(Tim Berner’s lee 
http://www.w3.org/DesignIssues/LinkedData.html)



SOURCE: http://linkeddata.org/

Linked Data Cloud

http://linkeddata.org


Southampton Uni @ wikipedia.org



Southampton Uni @ dbpedia.org



“city” @wikipedia and @dbpedia



SPARQL queries on dbpedia



dbpedia.org applications



The narrative

The Social Semantic Web



Discussion

� Are you aware of semantic Web technologies used in a social network? Which ones?

� How do semantic Web technologies add value to social networks?



Linked Data for Knowledge 
Organisation

SKOS example

• SKOS is an RDF-based vocabulary to describe 
knowledge organisation

Ivan Herman http://www.w3.org/2007/Talks/0223-Bangalore-IH/



SKOS

Baker, T., Bechhofer, S., Isaac, A., & Miles, A. (2013). Key choices in the design of Simple Knowledge Organization 
System (SKOS). Web Semantics: Science. doi:10.1016/j.websem.2013.05.001



DBpedia



Dbpedia metadata extraction

SOURCE: Lehmann, Jens, Robert Isele, Max Jakob, Anja Jentzsch, Dimitris Kontokostas, Pablo N. Mendes, Sebastian Hellmann et al. "DBpedia–a large-scale, multilingual 
knowledge base extracted from Wikipedia." Semantic Web 6, no. 2 (2015): 167-195..org



Linked Data for Social Relationships

FOAF
• Describing people
• Describing who knows whom
• A ‘horizontal’ vocabulary (not domain specific)
• Provides for aggregation of information about people 

from different sources
• Can be integrated with other vocabularies such as SKOS 

and SIOC



FOAF

SOURCE: http://dig.csail.mit.edu



FOAF Example

arnetminer.org / aminer.cn



FOAF project



Online communities

• Can involve a number of people identified differently in each one

• Can discuss a number of topics that are the same or related

• Can allow for discussions to be carried out across communities

How do we bring all these together to enable knowledge discovery and collaboration?

- expert finding

- following discussions and topics



Inter-linking online communities

� Semantically-Interlinked Online Communities (SIOC)
� An RDF-based schema for linking Community resources

� Describing the structure and content of online for a and discussions

� Describing the contribution of individuals

� Possible combination with FOAF



SIOC Ontology



The SIOC project

http://sioc-project.org



Browsing SIOC info

Source: sioc-project.org



OPO-Online Presence Ontology



Bottom up evolution on linked data – HE

Semtech project report: http://eprints.soton.ac.uk/267534/1/semtech-report.pdf

http://eprints.soton.ac.uk/267534/1/semtech-report.pdf


Bottom up evolution on linked data – OSN

Semtech project report: http://eprints.soton.ac.uk/267534/1/semtech-report.pdf

SKOS   FOAF   SIOC



A Social Semantic Web

Affordances
• Interoperation
• Meaningful data aggregation
• Leveraging the ‘wisdom of the crowds’ to make associations 

between data sources
• Collective Intelligence
• Information spaces for individuals and communities
• Better searching and matching of resources and individuals
• Leveraging Collective Intelligence



A Social Semantic Web

Challenges

• Exemplar applications to establish the value of exposing linked open data

• Safeguarding security and privacy (information triangulation risks)

• Consistent (re)use of identifiers (URIs)

• Large scale information dissemination and aggregation mechanisms



Monetization of social graph 
data?

Business models using Open Social Graphs is an open question



Knowledge Graphs



The narrative

Socio-technical systems on the Web



Sharing on the Web

� Web 1.0/Web 2.0: Sharing content

� Web 2.0/Web 3.0: Sharing apps, data, observations (analytics)



Socio-technical systems on the Web

Real life is and must be full of all kinds of social constraint – the very 
processes from which society arises. Computers can help if we use 
them to create abstract social machines on the Web: processes in 
which people do the creative work and the machine does the 
administration.

Berners-Lee & Fischetti, Weaving the Web (1999), p. 172
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Social Machines in Context

Big Data
Big Compute

Conventional 
Computation 

Social 
Machines

Social
Networking

Nigel Shadbolt, University of Oxford



Social Machines the New Frontier

Nigel Shadbolt, University of 
Oxford



Sharing data and observations

• Sharing Datasets

• Sharing Observations (analytic applications)

EXPOSING BOTH DATASETS AND ANALYTICS
LINKING EXPLICITLY ANALYTIC TOOLS TO DATASETS USED

56



(1) Web Science
(2) Data Science

The Role of Data Science in 
Web ScienceC Phethean, E 
Simperl, T Tiropanis, R Tinati, W 
Hall
IEEE Intelligent Systems 31 (3), 
102-107



Open Data 
Cloud

e-Science 
Infrastructures

Internet 
Archive

Social 
Media

Open Web 
Analytics

Semantic Catalogues Harvesting and 
Archival Harmonised Access

Harmonisation with 
Other Observatories

Catalogues of Analytic 
and Visualisation Tools Open Standards

Social Innovation Interdisciplinary
e-Science

Novel Analysis and 
Visualisation Methods

Repositories
with Authorised 
Access

Future developments: Web 
Observatories

Tiropanis, T., Hall, W., Shadbolt, N., de Roure, D., Contractor, N., & Hendler, J. (2013). The Web 
Science Observatory. Intelligent Systems, IEEE, 28(2), 100–104. doi:10.1109/MIS.2013.50



Southampton Web Observatory

http://wobs.soton.ac.uk
https://github.com/soton-wob

Tiropanis, Thanassis, Hall, Wendy, Hendler, Jim and de 
Larrinaga, Christian (2014) The Web Observatory: A Middle 
Layer for Broad Data. Big Data, 2, (3), 129-133. 
(doi:10.1089/big.2014.0035) 
http://eprints.soton.ac.uk/369910/

http://wobs.soton.ac.uk/
https://github.com/soton-wob
http://eprints.soton.ac.uk/369910/


SOLID – Social Linked Data

� SOLID is a suite of technologies and 
conventions for developing 
decentralized social applications on the 
Web of Linked Data.
� https://solid.mit.edu
� https://github.com/solid/solid-spec
� https://solid.inrupt.com

� It enables a new generation of 
applications that rely not on a central 
datastore but on the use of personal 
online datastores (pod).

� Users of an application (e.g. social 
networking application) need to provide 
consent for access and use of their 
personal datastore.

� Pods can be stored on secure cloud.

https://solid.mit.edu/
https://github.com/solid/solid-spec
https://solid.inrupt.com/


SOLID Platforms

SOURCE:

Essam Mansour, Andrei Vlad Sambra, Sandro Hawke, 
Maged Zereba, Sarven Capadisli, Abdurrahman Ghanem, 
Ashraf Aboulnaga, and Tim Berners-Lee. 2016. A 
Demonstration of the Solid Platform for Social Web 
Applications. In Proceedings of the 25th International 
Conference Companion on World Wide Web (WWW '16 
Companion). International World Wide Web Conferences 
Steering Committee, Republic and Canton of Geneva, 
Switzerland, 223-226. DOI: 
https://doi.org/10.1145/2872518.2890529



Lessons learned

• Understanding the evolution of the Web leading to the Social Semantic Web
• Understanding of the Semantic Web and Linked Data vision and how Ontologies, RDF and SPARQL are 
related to it.
• Understanding of the affordances and challenges of a Social Semantic Web.
• The relationship of SKOS, FOAF and SIOC to the Social Semantic Web.
• Familiarity with the main concepts of data sharing architectures and SOLID.
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