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Plan	
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•  SKOS	
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  Housekeeping,	
  ...	
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URI	
  

•  Name	
  and	
  iden6fy	
  things	
  (resources)	
  
•  Dereferencable	
  HTTP	
  URIs	
  

http://dbpedia.org/resource/
The_Shining_(film)

http://rdf.freebase.com/ns/m/
04fjzv

http://data.linkedmdb.org/
resource/film/2014



RDF	
  
•  A	
  data	
  model	
  for	
  represen6ng	
  data	
  on	
  the	
  Web	
  
•  Several	
  statements	
  (triples)	
  form	
  a	
  graph	
  

http://dbpedia.org/resource/
The_Shining_(film)

The Shining (film)

rdfs:label

闪灵 (电影)

rdfs:label

http://dbpedia.org/ontology/
Film

rdf:type

http://dbpedia.org/resource/
Jack_Nicholsondbpprop:starring

http://xmlns.com/foaf/0.1/
Person

rdf:type

1937-04-22 Jack Nicholson

dbpedia-owl:birthDate
foaf:name



RDF/XML,	
  N3,	
  Turtle,	
  etc.	
  
•  Data	
  formats	
  for	
  RDF	
  resource	
  
representa6ons	
  

•  Used	
  to	
  transfer	
  RDF	
  data	
  between	
  apps	
  



RDFS	
  

•  A	
  language	
  for	
  describing	
  the	
  syntax	
  and	
  
seman6cs	
  of	
  vocabularies	
  in	
  a	
  machine-­‐
understandable	
  way	
  

http://dbpedia.org/ontology/
Film

http://dbpedia.org/ontology/
Work

rdfs:subClassOf



OWL	
  
•  A	
  more	
  expressive	
  (formal)	
  language	
  for	
  defining	
  the	
  

syntax	
  and	
  seman6cs	
  of	
  vocabularies	
  
•  Solves	
  RDFS	
  shortcomings	
  but	
  introduces	
  quite	
  some	
  

complexity	
  

http://dbpedia.org/ontology/
starring

http://www.w3.org/2002/07/
owl#ObjectProperty

http://dbpedia.org/ontology/
Person

http://dbpedia.org/ontology/
Work

starring

rdf:type

rdfs:range

rdfs:domain

rdfs:label



SKOS	
  
•  A	
  language	
  for	
  describing	
  controlled	
  vocabularies	
  

(taxonomies,	
  thesauri,	
  classifica6on	
  schemes)	
  

http://dbpedia.org/resource/
The_Shining_(film)

http://dbpedia.org/resource/
Category:1980s_horror_films

http://dbpedia.org/resource/
Category:1980s_films

http://www.w3.org/2004/02/
skos/core#Concept

dcterms:subject rdf:type

skos:broader

rdf:type



SPARQL	
  

•  A	
  query	
  language	
  and	
  protocol	
  for	
  
accessing	
  RDF	
  data	
  on	
  the	
  Web	
  

SELECT DISTINCT ?x!
WHERE {!

!?x dcterms:subject !
!<http://dbpedia.org/resource/Category:1980s_horror_films> .!

}!



RDF	
  APIs	
  
•  Java	
  

–  Jena	
  Seman6c	
  Web	
  Framework	
  (h_p://jena.apache.org/)	
  
–  Sesame	
  RDF	
  API	
  (h_p://www.openrdf.org)	
  

•  PHP	
  
–  ARC	
  (h_p://arc.semsol.org/)	
  

•  Ruby	
  
–  RDF.rb:	
  Linked	
  Data	
  for	
  Ruby	
  (h_p://rdf.rubyforge.org/)	
  

•  Python	
  
–  RDFLib	
  (h_ps://github.com/RDFLib)	
  

•  C	
  
–  Redland	
  RDF	
  Libraries	
  (h_p://librdf.org/)	
  



Linked	
  Data	
  debugging	
  

using	
  cURL:	
  
!
curl -iH "Accept: application/rdf+xml" 
http://dbpedia.org/resource/The_Shining_\(film\)!
!
curl -LH "Accept: application/rdf+xml" 
http://dbpedia.org/resource/The_Shining_\(film\)!
!
curl -iH "Accept: text/n3" 
http://dbpedia.org/resource/The_Shining_\(film\)!
!
!



Linked	
  Data	
  debugging	
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using	
  raptor	
  (h_p://librdf.org/raptor/):	
  

!
!
!

rapper -o rdfxml 
http://dbpedia.org/resource/The_Shining_\(film\)!
!
!
rapper http://dbpedia.org/resource/The_Shining_\(film\)    

!> ~/Desktop/the_shining.nt!



DISCUSSION	
  HW7	
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SKOS	
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http://dbpedia.org/resource/
The_Shining_(film)

http://dbpedia.org/resource/
Category:1980s_horror_films

http://dbpedia.org/resource/
Category:1980s_films

http://www.w3.org/2004/02/
skos/core#Concept

dcterms:subject rdf:type

skos:broader

rdf:type

Simple	
  Knowledge	
  Organiza6on	
  System	
  (SKOS)	
  

•  A	
  language	
  for	
  describing	
  knowledge	
  organiza6on	
  
systems	
  (taxonomies,	
  thesauri,	
  classifica6on	
  
schemes)	
  









Knowledge	
  Organiza6on	
  Systems	
  (KOS)	
  



Folksonomy	
  
•  Not	
  controlled	
  by	
  some	
  central	
  authority	
  
•  Usually	
  no	
  explicit	
  defini6on	
  of	
  
meanings	
  

•  Used	
  in	
  
– collabora6ve	
  tagging	
  systems	
  
– social	
  media	
  



Folksonomy	
  Examples	
  

#info4302	





Controlled	
  Vocabulary	
  

•  A	
  simple	
  list	
  of	
  terms,	
  defini6ons	
  and	
  naming	
  
conven6ons	
  

•  Some	
  process	
  “controls”	
  adding	
  and	
  
removing	
  term	
  defini6ons	
  to	
  ensure	
  
consistency	
  

•  Terms	
  are	
  oden	
  defined	
  in	
  rela6onship	
  to	
  
each	
  other	
  

•  Glossaries,	
  Taxonomies,	
  and	
  Thesauri	
  are	
  
example	
  types	
  of	
  controlled	
  vocabularies	
  



Taxonomy	
  

•  Classifica6on	
  of	
  en66es	
  in	
  a	
  hierarchy	
  
•  A	
  taxonomy	
  node	
  stands	
  for	
  a	
  real-­‐world	
  en6ty	
  type	
  



source: http://upload.wikimedia.org/wikipedia/commons/b/bb/Linnaeus_-_Regnum_Animale_%281735%29.png	







Thesaurus	
  

•  Associates	
  the	
  meaning	
  of	
  a	
  term	
  with	
  the	
  
meaning	
  of	
  another	
  term	
  

•  hypernym,	
  hyponym,	
  synonym,	
  antonym	
  







Why do we need “knowledge organization” in the age	


of full-text search engines?	
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What	
  is	
  SKOS?	
  
•  A	
  model	
  for	
  expressing	
  the	
  basic	
  structure	
  
and	
  content	
  of	
  concept	
  schemes	
  such	
  as	
  
thesauri,	
  classifica6on	
  schemes,	
  
taxonomies,	
  folksonomies,	
  and	
  other	
  
similar	
  types	
  of	
  controlled	
  vocabularies	
  

•  Allows	
  concepts	
  to	
  be	
  composed	
  and	
  
published	
  as	
  Linked	
  Data	
  on	
  the	
  Web	
  

•  Hides	
  the	
  complexity	
  of	
  OWL	
  -­‐	
  easy	
  to	
  use	
  



SKOS	
  Concepts	
  are...	
  

•  ...	
  iden6fied	
  by	
  URIs	
  
•  ...	
  labeled	
  with	
  1..*	
  natural	
  language	
  strings	
  
•  ...	
  documented	
  with	
  various	
  types	
  of	
  notes	
  
•  ...	
  seman6cally	
  linked	
  to	
  each	
  other	
  
•  ...	
  aggregated	
  into	
  concept	
  schemes	
  



Example	
  SKOS	
  Concept	
  



skos:Concept	
  
•  Concepts	
  are	
  
–  the	
  units	
  of	
  thought:	
  ideas,	
  meanings,	
  categories	
  
of	
  objects,	
  etc.	
  

–  abstract	
  en66es	
  which	
  are	
  independent	
  of	
  the	
  
terms	
  used	
  to	
  label	
  them	
  

lcsh:sh2007025344#concept

skos:Concept

rdf:type

@prefix skos: <http://www.w3.org/2004/02/skos/core#> .
@prefix lcsh: <http://id.loc.gov/authorities/> .



skos:(pref|alt|hidden)Label	
  
•  Labels	
  refer	
  to	
  concepts’	
  natural	
  language(s)	
  

–  skos:prefLabel:	
  the	
  preferred	
  lexical	
  label	
  
–  skos:altLabel:	
  alterna6ve	
  lexical	
  labels	
  (e.g.,	
  synonyms)	
  
–  skos:hiddenLabel:	
  labels	
  useful	
  for	
  indexing	
  (e.g.,	
  typos)	
  

"Parody films"@en

skos:prefLabel

lcsh:sh2007025344#concept "Movie parodies"@enskos:altLabel

"Send-up films"@en

skos:altLabel



SKOS	
  Seman6c	
  Rela6onships	
  
•  The	
  meaning	
  of	
  a	
  concept	
  is	
  also	
  defined	
  by	
  its	
  links	
  

to	
  other	
  concepts	
  
–  skos:broader:	
  hierarchical	
  link	
  to	
  a	
  more	
  general	
  concept	
  
–  skos:narrower:	
  hierarchical	
  link	
  to	
  a	
  more	
  specific	
  concept	
  
–  skos:related:	
  associa6ve	
  (non-­‐hierarchical)	
  link	
  

"Parody films"@enskos:prefLabellcsh:sh2007025344#concept

"Comedy films"@enskos:prefLabellcsh:sh2007025038#concept

skos:broader

skos:broader

skos:narrower

skos:narrower



SKOS	
  Documentary	
  Notes	
  
•  Add	
  further	
  human-­‐readable	
  documenta6on	
  

–  skos:scopeNote:	
  info	
  about	
  intended	
  meaning	
  
–  skos:defini6on:	
  complete	
  explana6on	
  of	
  meaning	
  
–  skos:example:	
  example	
  concept	
  use	
  

“This heading is used as a 
genre/form heading for 
films that comically imitate 
another work or group of 
works of a more serious 
nature.”@en

skos:scopeNotelcsh:sh2007025038#concept

"Comedy films"@en

skos:prefLabel



skos:ConceptScheme	
  
•  Allow	
  the	
  organiza6on	
  of	
  skos:Concepts	
  in	
  
some	
  Knowledge	
  Organiza6on	
  Scheme	
  (KOS)	
  

skos:inScheme

skos:Concept
lcsh:sh2007025038#concept

skos:ConceptScheme
lcsh:#genreFormTerms

skos:Concept
...

skos:inScheme
skos:hasTopConcept



Another	
  Real-­‐World	
  Examples	
  

•  NY	
  Times	
  topics:	
  
h_p://topics.ny6mes.com/	
  

•  Dereference	
  and	
  analyze	
  
“Jack	
  Nicholson”	
  @	
  New	
  York	
  Times	
  
– h_p://data.ny6mes.com	
  
– h_p://data.ny6mes.com/
N5761411277431266513	
  



QUESTIONS	
  &	
  HOUSEKEEPING	
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