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Plan	  for	  today...	  

•  Context	  &	  Recap	  

•  SKOS	  

•  SPARQL	  

•  Ques6ons	  
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CONTEXT	  &	  RECAP	  
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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

SPARQL	  
•  A	  language	  for	  describing	  knowledge	  organiza6on	  

systems	  (taxonomies,	  thesauri,	  classifica6on	  
schemes)	  



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> .!

}!



SKOS	  
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Knowledge	  Organiza6on	  Systems	  (KOS)	  



Folksonomy	  Examples	  
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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



A	  Real-‐World	  Example	  

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

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



SPARQL	  
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What	  is	  SPARQL?	  
•  SPARQL	  is	  a	  query	  language	  for	  accessing	  RDF	  
data	  

•  SPARQL	  is	  a	  protocol	  that	  defines	  how	  queries	  
and	  results	  can	  be	  transported	  over	  a	  network	  

Web

Linked Data

Client

SPARQL 
Endpoints

Sparql query

Sparql query



Example	  Dataset	  

dbpedia: Jack_Nicholson

1937-04-22

Jack Nicholson

dbpedia-owl:birthDate

foaf:name

dbpedia: Whoopi_Goldberg

1955-11-13

Whoopi Goldberg

dbpedia-owl:birthDate

foaf:name

yago: AmericanFilmActors

rdf:type

rdf.type

@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>

@prefix dbpedia: <http://dbpedia.org/resource/>

@prefix yago: <http://dbpedia.org/class/yago/>

@prefix foaf: <http://xmlns.com/foaf/0.1/>

@prefix dbpedia-owl: <http://dbpedia.org/ontology/>
 



A	  Simple	  SPARQL	  Query	  

SELECT ?name 
WHERE { 
    dbpedia:Jack_Nicholson foaf:name ?name 
} 

name	


“Jack Nicholson”	




Simple	  Query	  Illustrated	  
•  In	  SPARQL	  we	  formulate	  triple/graph	  pacerns	  

SELECT ?name 
WHERE { 
    dbpedia:Jack_Nicholson foaf:name ?name 
} 

dbpedia: Jack_Nicholson

?name

foaf:name



Simple	  Query	  Illustrated	  

•  Pacerns	  are	  matched	  against	  the	  dataset	  

dbpedia: Jack_Nicholson

1937-04-22

Jack Nicholson

dbpedia-owl:birthDate

foaf:name

dbpedia: Whoopi_Goldberg

1955-11-13

Whoopi Goldberg

dbpedia-owl:birthDate

foaf:name

yago: AmericanFilmActors

rdf:type

rdf.type



Querying	  Mul6ple	  Values	  

SELECT ?name ?birthdate 
WHERE { 
    ?x rdf:type yago:AmericanFilmActors . 
    ?x foaf:name ?name . 
    ?x dbpedia-owl:birthDate ?birthdate . 
} 

name	
 birthdate	


“Jack Nicholson”	
 1937-04-22	


“Whoopi Goldberg”	
 1955-11-13	




Exercise:	  draw	  the	  graph	  pacern	  

SELECT ?name ?birthdate 
WHERE { 
    ?x rdf:type yago:AmericanFilmActors . 
    ?x foaf:name ?name . 
    ?x dbpedia-owl:birthDate ?birthdate . 
} 



Prefixes	  in	  SPARQL	  queries	  

•  The	  DBPedia	  SPARQL	  Web	  interface	  knows	  
about	  prefix/namespace	  mappings	  

•  But	  in	  general	  SPARQL	  endpoints	  don’t	  

PREFIX foaf: <http://xmlns.com/foaf/0.1/> 
PREFIX dbpedia: <http://dbpedia.org/resource/>  
 
SELECT ?name 
WHERE { 
    dbpedia:Jack_Nicholson foaf:name ?name 
} 



SPARQL	  Filters	  
•  ...restrict	  the	  solu6ons	  of	  a	  graph	  pacern	  match	  
according	  to	  a	  given	  expression	  

•  ...eliminate	  solu6ons	  that,	  when	  subs6tuted	  
into	  the	  expression,	  result	  in	  boolean	  false	  

SELECT ?name 
WHERE { 
    ?x foaf:name ?name . 
    FILTER regex(?name, “Nicholson”) 
} 

name	


“Jack Nicholson”	




SPARQL	  Filters	  Example	  

SELECT ?name ?birthdate 
WHERE { 
    ?x rdf:type yago:AmericanFilmActors . 
    ?x foaf:name ?name . 
    ?x dbpedia-owl:birthDate ?birthdate . 
    FILTER(?birthdate > "1950-01-01T00:00:00Z"^^xsd:dateTime) 
} 

name	
 birthdate	


“Whoopi Goldberg”	
 1955-11-13	




More	  SPARQL	  Filters	  

•  SPARQL	  offers	  lots	  of	  FILTERing	  possibili6es	  
– Boolean	  operators	  	  	  	  !	  	  	  ||	  	  	  &&	  
– Comparison	  operators	  	  	  	  =	  	  	  	  !=	  	  >	  	  <	  	  >=	  	  <=	  
– Arithme6c	  operators	  	  	  	  *	  	  	  /	  	  	  -‐	  	  	  	  +	  
– RDF	  element	  operators	  	  bound(),	  isURI(),	  LANG(),	  
STR()	  

further info: http://www.w3.org/TR/rdf-sparql-query/#tests	




Op6onal	  Graph	  Pacerns	  

•  In	  a	  standard	  SPARQL	  query	  the	  en6re	  graph	  pacern	  
must	  match	  in	  order	  to	  retrieve	  a	  result	  

•  But	  we	  cannot	  always	  assume	  complete	  structures	  
– not	  all	  actors	  have	  birthdays	  
– not	  all	  movies	  have	  actors	  

•  SPARQL	  allows	  to	  formulate	  queries	  that	  include	  
informa6on	  in	  the	  solu6on	  if	  it	  is	  available,	  but	  does	  
not	  reject	  the	  solu6on	  if	  parts	  are	  missing	  



dbpedia: Jack_Nicholson

1937-04-22

Jack Nicholson

dbpedia-owl:birthDate

foaf:name

dbpedia: Whoopi_Goldberg

1955-11-13

Whoopi Goldberg

dbpedia-owl:birthDate

foaf:name

yago: AmericanFilmActors

rdf:type

rdf.type

dbpedia: The_Two_Jakes

dbpedia-owl: director

Op6onal	  Graph	  Pacerns	  



Op6onal	  Graph	  Pacerns	  

SELECT ?name ?directed_movie 
WHERE { 
    ?x rdf:type yago:AmericanFilmActors . 
    ?x foaf:name ?name . 
    ?directed_movie dbpedia-owl:director ?x . 
} 

name	
 directed_movie	


“Jack Nicholson”	
 dbpedia:The_Two_Jakes	


Exercise: we lost Whoopi. Why?	




Op6onal	  Graph	  Pacerns	  
SELECT ?name ?directed_movie 
WHERE { 
    ?x rdf:type yago:AmericanFilmActors . 
    ?x foaf:name ?name . 
    OPTIONAL { 
        ?directed_movie dbpedia-owl:director ?x . 
    } 
} 

name	
 directed_movie	


“Jack Nicholson”	
 dbpedia:The_Two_Jakes	


“Whoopi Goldberg”	




SPARQL	  UNION	  

•  Some6mes	  you	  want	  to	  express	  „or“	  in	  a	  
graph	  pacern	  

•  „The	  graph	  should	  match	  this	  OR	  that	  
pacern“	  

•  With	  the	  UNION	  keyword	  we	  can	  define	  
alterna6ve	  matching	  graph	  pacerns	  



SPARQL	  UNION	  Example	  

SELECT ?name ?directed_movie 
WHERE { 
     
    {?x rdf:type yago:AmericanFilmActors } 
    UNION 
    {?x rdf:type yago:GermanFilmActors } 
 
    ?x foaf:name ?name . 
     
    OPTIONAL { 
        ?directed_movie dbpedia-owl:director ?x . 
    } 
} 



SPARQL	  Solu6on	  Modifiers	  

•  The	  results	  returned	  by	  a	  query	  are	  by	  default	  
unordered	  

•  SPARQL	  defines	  the	  following	  solu6on	  
modifiers	  
– ORDER	  BY	  	  -‐	  reorder	  the	  solu6on	  sequence	  
– DISTINCT	  -‐	  avoid	  duplicate	  solu6ons	  
– OFFSET	  -‐	  start	  aqer	  a	  certain	  number	  of	  solu6ons	  
– LIMIT	  -‐	  limit	  the	  output	  to	  a	  number	  of	  solu6ons	  



SPARQL	  Solu6on	  Modifiers	  
SELECT ?name 
WHERE { 
    ?x a foaf:Person . 
    ?x foaf:name ?name . 
} 
LIMIT 100 

SELECT ?person (count(DISTINCT ?spouse) as ?spouses) 
where { 

 ?person a yago:AmericanFilmActors . 
 ?person dbpprop:spouse ?spouse . 

} 
ORDER BY DESC(?spouses)LIMIT 100 



Further	  SPARQL	  features	  

•  We	  only	  covered	  SELECT	  
•  There	  are	  also	  the	  CONSTRUCT,	  	  ASK,	  and	  
DESCRIBE	  query	  forms	  

•  The	  other	  forms	  are	  useful	  in	  prac6ce!	  
•  Please	  read	  the	  SPARQL	  Primer:	  
hcp://www.w3.org/TR/rdf-‐sparql-‐query/	  



What	  is	  SPARQL?	  
•  SPARQL	  is	  a	  query	  language	  for	  accessing	  RDF	  
data	  

•  SPARQL	  is	  a	  protocol	  that	  defines	  how	  queries	  
and	  results	  can	  be	  transported	  over	  a	  network	  

Web

Linked Data

Client

SPARQL 
Endpoints

Sparql query

Sparql query



SPARQL	  Protocol	  for	  RDF	  

•  SPARQL	  also	  defines	  how	  queries	  and	  and	  results	  
can	  be	  transported	  over	  a	  network	  

•  Bindings	  for	  HTTP
hcp://www.w3.org/TR/rdf-‐sparql-‐protocol/	  



SPARQL	  Protocol	  -‐	  HTTP	  

•  Queries	  are	  sent	  to	  an	  endpoint	  using	  
–  HTTP	  GET	  (default)	  
–  HTTP	  POST	  (if	  encoded	  query	  string	  exceed	  limits)	  

•  Results	  are	  returned	  either	  as	  
–  SPARQL	  Results	  Document	  (SELECT	  and	  ASK)	  
–  Serialized	  RDF	  Graph	  (CONSTRUCT	  and	  DESCRIBE)	  



SPARQL	  Protocol	  -‐	  Example	  

SELECT%20?name%0AWHERE%20%7B%0A
%20%20%20%20dbpedia:Jack_Nicholson
%20foaf:name%20?name%0A%7D 

SELECT ?name 
WHERE { 
    dbpedia:Jack_Nicholson foaf:name ?name 
} 

URI-encoded query string (EncodedQuery)	




SPARQL	  Protocol	  -‐	  Example	  

GET /sparql/?query=EncodedQuery HTTP/1.1 
Host: dbpedia.org 

Using CURL:	


curl -v http://dbpedia.org/sparql/?
query=SELECT%20?name%0AWHERE%20%7B%0A
%20%20%20%20dbpedia:Jack_Nicholson
%20foaf:name%20?name%0A%7D 



SPARQL	  Protocol	  -‐	  Example	  

<sparql xmlns="...”> 
<head> 

 <variable name="name"/> 
</head> 
<results distinct="false" ordered="true">  

 <result> 
  <binding name="name"> 

  <literal xml:lang="en"> 
  Jack Nicholson 
  </literal> 

  </binding> 
 </result> 

</results> 



QUESTIONS?	  
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