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The Renaissance of “Soft” AI
Carol Kaelson/Jeopardy Productions Inc., via Associated Press

The Web of Data

Linked Data
● Linked Open Data (LOD) denote 

publicly available (RDF) Data in the 

Web, identified via URI and accessible 

via HTTP. Linked data link to other 

data via URI.

The Web of Data
● 9,960 datasets

● >149 billion facts

● >800 million links

 (April 2017)

http://stats.lod2.eu/
http://lod-cloud.net/ 

http://stats.lod2.eu/
http://lod-cloud.net/
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● a central hub in the Web of Data
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English version of the DBpedia knowledge graph (as by June 2017) 

● describes 4.58 million things,
● of which 4.22 million are classified in a consistent ontology
● including 1,445,000 persons, 
● 735,000 places (including 478,000 populated places), 
● 411,000 creative works 

○ including 123,000 music albums, 
○ 87,000 films and 
○ 19,000 video games, 

● 241,000 organizations 
○ including 58,000 companies and 49,000 educational 

institutions, 
● 251,000 species and 
● 6,000 diseases.

http://mappings.dbpedia.org/server/ontology/classes/
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DBpedia Naming Conventions
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https://en.wikipedia.org/wiki/Pluto 

http://dbpedia.org/resource/Pluto Entity Identifier

http://dbpedia.org/page/Pluto  HTML version

http://dbpedia.org/data/Pluto RDF/XML version

https://en.wikipedia.org/wiki/Pluto
http://dbpedia.org/page/Pluto
http://dbpedia.org/page/Pluto
http://dbpedia.org/data/Pluto
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DBpedia Category System - Wikipedia Categories
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dbr:Pluto dct:subject

Prefixes:
dct: <http://purl.org/dc/terms/subject>
dbr: <http://dbpedia.org/resource/>
dbc:   <http://dsbpedia.org/resource/Category:>
skos: <http://www.w3.org/2004/02/skos/core#> 

dbc:Planets

dbc:Objects_formerly_considered_Planets

skos:broader

dbc:Astronomical_objects

skos:broader

dbc:Physical_objects

skos:broader
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DBpedia Category System - DBpedia Ontology
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dbr:Pluto rdf:type

Prefixes:
rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
dbr: <http://dbpedia.org/resource/>
owl: <http://www.w3.org/2002/07/owl#>
rdfs  <http://www.w3.org/2000/01/rdf-schema#>

dbo:CelestialBody

dbo:Planet

rdfs:subClassOf

dbo:Place

owl:Thing

rdfs:subClassOf

rdfs:subClassOf
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From Wikipedia to DBpedia
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http://dbpedia.org/resource/Plutohttp://en.wikipedia.org/wiki/Pluto

http://dbpedia.org/resource/Pluto
http://en.wikipedia.org/wiki/Pluto
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Wikipedia Infobox Extraction - Raw Properties
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http://dbpedia.org/property/discoverer 

http://dbpedia.org/resource/Pluto 

http://dbpedia.org/resource/Clyde_Tombaugh 
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Wikipedia Infobox Extraction - Mapping Based Properties
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Infobox Template: Planet
https://en.wikipedia.org/wiki/Template:Infobox_planet 

DBpedia Ontology Class dbo:Planet 

dbo:discoverer rdfs:domain owl:Thing ;
               rdfs:range  dbo:Person .

http://dbpedia.org/resource/Pluto 
http://dbpedia.org/ontology/discoverer 
http://dbpedia.org/resource/Clyde_Tombaugh

http://mappings.dbpedia.org/server/ontology/classes/Plane t

https://en.wikipedia.org/wiki/Template:Infobox_planet
http://mappings.dbpedia.org/server/ontology/classes/Plane
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 Collaboratively edited knowledge graph operated by the Wikimedia Foundation

https://www.wikidata.org/ 

https://www.wikidata.org/
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Wikidata
Information Service Engineering - Lecture 4 Linked Data Engineering II - 4.7 Linked Data Knowledge Graphs

Identifier

statements

property

value

qualifiers

reference

https://www.wikidata.org/wiki/Q339 

https://www.wikidata.org/wiki/Q339
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Wikidata SPARQL Query Service
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Which politicians have 
died not of natural 
causes?

SPARQL query

https://query.wikidata.org/#PREFIX%20wd%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fentity%2F%3E%20%0APREFIX%20wdt%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fprop%2Fdirect%2F%3E%0A%0ASELECT%20DISTINCT%20%3Fpolitician%20%3Fcause%20%3FpoliticianLabel%20%3FcauseLabel%20WHERE%20%7B%0A%20%20%20%3Fpolitician%20wdt%3AP106%20wd%3AQ82955%20.%20%20%20%20%23%20find%20items%20that%20have%20%22occupation%20%28P106%29%3A%20politician%20%28Q82955%29%22%0A%20%20%20%3Fpolitician%20wdt%3AP509%7Cwdt%3AP1196%20%3Fcause%20.%20%20%20%20%20%23%20with%20a%20P509%20%28cause%20of%20death%29%20or%20P1196%20%28manner%20of%20death%29%20claim%0A%20%20%20%3Fcause%20wdt%3AP279%2a%20wd%3AQ149086%20.%20%20%20%20%20%20%20%20%23%20...%20where%20the%20cause%20is%20a%20subclass%20of%20%28P279%2a%29%20homicide%20%28Q149086%29%0A%20%20%20%23%20%3Fpolitician%20wdt%3AP39%20wd%3AQ11696%20.%20%20%20%23%20Uncomment%20this%20line%20to%20include%20only%20U.S.%20Presidents%0A%20%0A%20%20SERVICE%20wikibase%3Alabel%20%7B%20bd%3AserviceParam%20wikibase%3Alanguage%20%22en%22%20%7D%0A%7D%0A
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Wikidata SPARQL Query Service
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Timeline of 
all Roman 
emperors

SPARQL query

https://query.wikidata.org/#%23List%20of%20Roman%20emperors%0A%23defaultView%3ATimeline%0A%0ASELECT%20%3Flink%20%3FlinkLabel%20%3Fpicture%20%3FstartTime%0AWHERE%0A%7B%0A%09%3Flink%20wdt%3AP31%20wd%3AQ5%20%3B%20%0A%20%20%20%20%20%20%20%20%20%20p%3AP39%20%5B%20ps%3AP39%20wd%3AQ842606%20%3B%20pq%3AP580%20%3FstartTime%5D%20.%0A%09OPTIONAL%20%7B%20%3Flink%20wdt%3AP18%20%3Fpicture%20%7D%0A%09SERVICE%20wikibase%3Alabel%20%7B%20bd%3AserviceParam%20wikibase%3Alanguage%20%22en%22%20%7D%0A%7D%0AORDER%20BY%20DESC%28%3FstartTime%29
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Basic Machine Learning
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Picture References:
● P.3, 16: The Linking Open Data Cloud Diagram, http://lod-cloud.net/ 

● P.4: Chariot of grotesques and scrollwork drawn by two fantasy animals and pushed by a satyr, 
whose head is trapped in a large shell, by Cornelis Bos (1550s), 
https://www.rijksmuseum.nl/nl/zoeken/objecten?q=%22cornelis+bos%22&p=18&ps=12&st=Objects&ii=5#/RP-P-OB-6266,209

● P.17: Hokusai, The Great Wave off Kanagawa (神奈川沖波裏), from 36 Views of Mount Fuji, (1829-1832),
https://commons.wikimedia.org/wiki/File:The_Great_Wave_off_Kanagawa.jpg 

http://lod-cloud.net/
https://www.rijksmuseum.nl/nl/zoeken/objecten?q=%22cornelis+bos%22&p=18&ps=12&st=Objects&ii=5#/RP-P-OB-6266,209
https://commons.wikimedia.org/wiki/File:The_Great_Wave_off_Kanagawa.jpg
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Linked Data Backbone
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● Ontologies that keep the 
Linked Data Cloud together

● OWL
owl:sameAs connects identical 
individuals
owl:equivalentClass connects 
equivalent classes

dbr:Neil_Armstrong owl:sameAs wd:Q1615 .
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● SKOS
○ „Simple Knowledge Organization System“
○ based on RDF and RDFS 
○ applied for definitions and mappings of 

vocabularies and ontologies
■ skos:Concept (classes)
■ skos:narrower
■ skos:broader
■ skos:related
■ skos:exactMatch, 

skos:narrowMatch,
skos:broadMatch, 
skos:relatedMatch

Linked Data Backbone
Information Service Engineering - Lecture 4 Linked Data Engineering II - 4.7 Linked Data Knowledge Graphs


