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Web	  evoluAon	  and	  the	  Social	  

SemanAc	  Web	  



Plan	  for	  sessions	  with	  TT	  
•  EvoluAon	  of	  the	  Web	  as	  a	  network	  of	  networks	  

–  From	  the	  Web	  of	  documents	  to	  the	  Web	  of	  data	  
and	  online	  social	  networks	  (OSN)	  

•  The	  significance	  of	  OSN	  for	  business	  
•  Analysis	  of	  OSN	  

– As	  evolving	  networks	  
(Graph	  Theory)	  

– As	  means	  for	  the	  spread	  of	  behaviour	  
(Game	  Theory)	  
(Network	  Dynamics)	  



The	  narraAve	  
•  Web	  EvoluAon	  
•  SemanAc	  Web	  Technologies	  

–  The	  Web	  of	  data	  and	  the	  semanAc	  Web	  
are	  the	  next	  stage	  of	  Web	  evoluAon	  

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

•  The	  Social	  SemanAc	  Web	  
– What	  is	  the	  social	  semanAc	  Web	  
vision?	  

– How	  do	  online	  social	  networks	  relate	  to	  
those	  affordances	  



The	  narraAve	  

Web	  EvoluAon	  



CommunicaAon	  on	  the	  Web	  
Indiv. 

Machine	  Processing	  –	  Interoperability	  –	  IntegraAon?	  



Web	  EvoluAon	  –	  Stage	  1	  
•  The	  Web	  of	  Documents	  

–  Web	  1.0;	  Read-‐only	  Web	  
•  The	  Web	  experienced	  as	  a	  technological	  

artefact	  
–  A	  network	  where	  the	  nodes	  are	  documents	  
and	  the	  edges	  are	  links	  between	  documents	  

–  InformaAon	  on	  the	  Web	  to	  be	  consumed	  by	  
people	  

–  Search	  engines	  enabled	  users	  to	  discover	  
documents	  

–  People’s	  involvement	  as	  publishers	  of	  
websites	  

–  E-‐commerce	  services	  



Web	  EvoluAon	  –	  Stage	  2	  
•  The	  Web	  of	  People	  

–  Web	  2.0;	  Read-‐write	  Web	  
•  The	  Web	  experienced	  as	  an	  artefact	  that	  includes	  

people	  publishing	  and	  communicaAng	  on	  a	  large	  
scale	  
–  A	  network	  where	  the	  nodes	  are	  people,	  

documents,	  so[ware	  and	  the	  edges	  are	  links	  
between	  them	  

–  InformaAon	  on	  the	  Web	  to	  be	  consumed	  by	  people	  
or	  so[ware	  

–  Recommender	  engines	  (and	  search	  engines)	  
enabled	  people	  to	  discover	  people,	  documents	  and	  
services	  

–  People	  contribuAng	  to	  the	  Web	  evoluAon	  en	  masse	  
–  Complex	  business	  models	  and	  advanced	  services	  



Web	  EvoluAon	  –	  Stage	  3	  
•  The	  Web	  of	  Data	  and	  Social	  Networks	  

–  Web	  3.0;	  The	  Social	  SemanAc	  Web	  
•  The	  Web	  experienced	  as	  an	  artefact	  that	  includes	  

people	  and	  documents	  and	  data	  linked	  together	  in	  
social	  networks	  
–  A	  network	  where	  the	  nodes	  are	  people,	  datasets,	  

documents,	  services	  and	  the	  edges	  are	  links	  between	  
them	  

–  Structured	  data	  contributed	  and	  consumed	  by	  people	  
and	  so[ware	  

–  Enhanced	  discovery	  powered	  by	  online	  social	  networks	  
–  People	  contribuAng	  to	  the	  Web	  evoluAon	  by	  

contribuAng	  datasets	  and	  applicaAons	  via	  crowdsourcing	  
–  Social	  Machines	  where	  computers	  intermediate	  and	  

people	  perform	  the	  creaAve	  tasks	  
–  The	  Web	  is	  increasingly	  becoming	  the	  reflecAon	  of	  

human	  acAvity	  and	  innovaAve	  applicaAons	  take	  
advantage	  of	  online	  social	  networks	  and	  data	  
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SemanAc	  Web	  Technologies	  



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



•  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 “Information” to “Knowledge” 

Proposal	  for	  a	  SemanAc	  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 … 

SemanAc	  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 … 

SemanAc	  Web	  Vision	  
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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	  



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 

Mary 

“Maria” is equivalent to “Mary” 

“Maria” Age 25 

motherOf is subproperty of  parentOf 

“Age” is unique property 

parentOf 

motherOf 

Ontology	  Example	  



"   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>  



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 



RDFa	  

•  Embedding	  metadata	  in	  (X)HTML	  



the	  stack	  



breadth	  vs.	  depth	  
•  The	  value	  of	  semanAc	  technologies	  on	  a	  large	  scale	  

needs	  to	  be	  considered	  
–  In	  addiAon	  to	  the	  value	  of	  reasoning	  using	  ontologies	  

•  Could	  we	  adopt	  a	  boeom-‐up	  approach	  starAng	  from	  
linked	  data	  which	  can	  be	  related	  to	  (layers	  of)	  
ontologies	  later	  in	  the	  context	  of	  specific	  
applicaAons?	  	  

•  Encouragement	  for	  community-‐agreed	  ontologies	  can	  
be	  more	  effecAve	  and	  flexible	  



Linked	  Data	  
•  A	  boeom-‐up	  approach	  to	  a	  SemanAc	  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	  licence	  
★★ 	  Available	  as	  machine-‐readable	  structured	  data	  (e.g.	  excel	  instead	  of	  image	  
scan	  of	  a	  table) 	  	  
★★★ 	  as	  (2)	  plus	  non-‐proprietary	  format	  (e.g.	  CSV	  instead	  of	  excel)	  	  
★★★★ 	  All	  the	  above	  plus,	  Use	  open	  standards	  from	  W3C	  (RDF	  and	  SPARQL)	  
to	  idenAfy	  things,	  so	  that	  people	  can	  point	  at	  your	  stuff	  	  
★★★★★ 	  All	  the	  above,	  plus:	  Link	  your	  data	  to	  other	  people’s	  data	  to	  provide	  
context	  
(hep://www.w3.org/DesignIssues/LinkedData.html)	  

	  



5-‐star	  linked	  data	  

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



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	  informaAon,	  using	  the	  
standards	  (RDF*,	  SPARQL)	  	  

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

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



SOURCE: http://linkeddata.org/ 

Linked	  Data	  Cloud	  



Data	  in	  the	  web	  of	  data	  
•  Data	  

– Extracted	  from	  content	  
– Structured	  data	  from	  DB,	  etc	  
– Originally	  available	  in	  linked	  data	  
formats	  (e.g.	  RDF)	  

•  Metadata	  
– Extracted	  from	  resources	  
– ExisAng	  metadata,	  enriched	  
– Originally	  available	  in	  linked	  data	  
formats	  (e.g.	  RDF)	  



Linked	  Data	  &	  Knowledge	  OrganisaAon	  

•  Knowledge	  repositories	  have	  
flourished	  in	  the	  Web	  2.0	  era	  

•  The	  knowledge	  organisaAon	  of	  
repositories	  can	  be	  described	  
semanAcally	  
– Which	  can	  support	  informaAon	  
searching,	  linking	  and	  integraAon	  

•  The	  knowledge	  organisaAon	  in	  
Wikipedia	  is	  available	  in	  DBpedia	  



Southampton	  Uni	  @	  wikipedia	  



Southampton	  Uni	  @	  dbpedia	  



“city”	  @dbpedia	  



“city”	  @wikipedia	  



SPARQL	  queries	  on	  dbpedia	  



ApplicaAons	  using	  dbpedia	  datasets	  



The	  narraAve	  

The	  Social	  SemanAc	  Web	  



Discussion	  

•  Are	  you	  aware	  of	  semanAc	  Web	  
technologies	  used	  in	  a	  social	  
network?	  Which	  ones?	  

•  How	  do	  semanAc	  Web	  
technologies	  add	  value	  to	  social	  
networks?	  



Linked	  Data	  for	  Knowledge	  OrganisaAon	  

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

SKOS	  example	  
•  SKOS	  is	  an	  RDF-‐based	  vocabulary	  to	  
describe	  knowledge	  organisaAon	  



DBpedia	  



Dbpedia	  metadata	  extracAon	  

Source:	  dbpedia.org	  



Linked	  Data	  for	  Social	  RelaAonships	  

FOAF	  
•  Describing	  people	  
•  Describing	  who	  knows	  whom	  
•  A	  ‘verAcal’	  vocabulary	  (not	  domain	  
specific)	  

•  Provides	  for	  aggregaAon	  of	  
informaAon	  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	  



FOAF	  project	  



Online	  communiAes	  
•  Can	  involve	  a	  number	  of	  people	  
idenAfied	  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	  communiAes	  

How	  do	  we	  bring	  all	  these	  together	  to	  
enable	  knowledge	  discovery	  and	  
collabora5on?	  

	  -‐	  expert	  finding	  
	  -‐	  following	  discussions	  and	  topics	  



Inter-‐linking	  online	  communiAes	  

•  SemanAcally-‐Interlinked	  Online	  
CommuniAes	  (SIOC)	  
– An	  RDF-‐based	  schema	  for	  linking	  
Community	  resources	  

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

– Describing	  the	  contribuAon	  of	  
individuals	  

– Possible	  combinaAon	  with	  FOAF	  



SIOC	  Ontology	  



The	  SIOC	  project	  

http://sioc-project.org 



Browsing	  SIOC	  info	  

Source:	  sioc-‐project.org	  



OPO-‐Online	  Presence	  Ontology	  



Boeom	  up	  evoluAon	  on	  linked	  data	  –	  HE	  

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



Boeom	  up	  evoluAon	  on	  linked	  data	  –	  OSN	  

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

SKOS   FOAF   SIOC 



A	  Social	  SemanAc	  Web	  
Affordances	  
•  InteroperaAon	  
•  Meaningful	  data	  aggregaAon	  
•  Leveraging	  the	  ‘wisdom	  of	  the	  crowds’	  
to	  make	  associaAons	  between	  data	  
sources	  

•  CollecAve	  Intelligence	  
•  InformaAon	  spaces	  for	  individuals	  and	  
communiAes	  

•  Beeer	  searching	  and	  matching	  of	  
resources	  and	  individuals	  

•  Leveraging	  CollecAve	  Intelligence	  



A	  Social	  SemanAc	  Web	  
Challenges	  
•  Exemplar	  applicaAons	  to	  establish	  
the	  value	  of	  exposing	  linked	  open	  
data	  

•  Safeguarding	  security	  and	  privacy	  
(informaAon	  triangulaAon	  risks)	  

•  Consistent	  (re)use	  of	  idenAfiers	  
(URIs)	  

•  Large	  scale	  informaAon	  
disseminaAon	  and	  aggregaAon	  
mechanisms	  



MoneAzaAon	  of	  social	  graph	  data?	  

Business models using Open Social Graphs is an open question 



Lessons	  learned	  
•  Understanding	  the	  evoluAon	  of	  the	  Web	  leading	  to	  the	  Social	  

SemanAc	  Web	  
•  Understanding	  of	  the	  SemanAc	  Web	  and	  Linked	  Data	  vision	  and	  

how	  Ontologies,	  RDF	  and	  SPARQL	  are	  related	  to	  it.	  
•  Understanding	  of	  the	  affordances	  and	  challenges	  of	  a	  Social	  

SemanAc	  Web.	  
•  The	  relaAonship	  of	  SKOS,	  FOAF	  and	  SIOC	  to	  the	  Social	  SemanAc	  

Web.	  
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