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Knowledge
organization
systems

� Ontology: a set of concepts in a domain, their 
properties, and the relationships between them, 
formally described

� Generic (or top-level) ontologies capture general knowledge 
valid across several domains.

� Knowledge base: combination of an ontology and 
instances of the classes in the ontology 



Wikidata
Wikipedia’s data is buried in 30 million Wikipedia 
articles in 287 languages from which extraction

is inherently very difficult.



Wikidata

� Free and open knowledge base about the world that 
can be read and edited by humans and machines

� Aim: to provide data for all Wikimedia projects 
becoming the central access to data

� Large amount of facts about entities
� Widely applicable
� Different users benefit from using the stored 

structured knowledge (e.g., using specific search 
interfaces of expert systems)



Wikidata and 
the Semantic
Web

Wikidata is acting as a “spine” or “hub” to 
link diverse databases



Some
numbers

�Started on 2012 as a project of Wikimedia 
Deutschland

� Fastest growing project within the Wikipedia 
movement:
� > 37 million items
� > 1,400 very active editors. 
� Edits on Wikidata account for roughly one in 

three edits across all Wikimedia projects.
� 8.5 million SPARQL requests / day



Some
numbers



Advantages vs. 
disadvantages

� Its main advantage: a set of factual claims 
which can grow and adapt without a rigid 
central schema…

�…is also its main weakness:
� ontological modeling problems abound
� some domains of knowledge are healthy and 

consistent while others suffer from less 
attention and disorganized treatment.



Features

� It does not only store facts, but also the 
corresponding sources
� the validity of facts can be checked. 

�Multilingual: 
� labels, aliases, and descriptions of entities 

provided in +350 languages. 

� Collaborative

� Both the data and the schema are maintained and 
extended based on community agreements. 



Technical
features

�Document-oriented database, focused on items
� Each item represents a topic

�Linked open data principles

� Information is stored in RDF triples

�Access to data: 
� API 

� API sandbox : https://www.wikidata.org/wiki/Special:ApiSandbox

� SPARQL endpoint
� Data dumps in JSON, RDF and XML

https://www.wikidata.org/wiki/Special:ApiSandbox


Items

�Represent all the things in human knowledge, 
including topics, concepts, and objects. 

� For example, the “Athens 2004 Olympics", 
"hate", "Peter Jackson", and “dog" are all items 
in Wikidata. 

�They are unique
�unique identifier (starting with a Q prefix) 
� its own page in the Wikidata main 

namespace.



Items and 
properties

�Properties: link items together so that all the 
data on Wikidata can be interconnected. 

�Unique identifier too



Information
model



Information
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Items and 
properties

�Properties: link items together so that all the 
data on Wikidata can be interconnected. 



Wikidata items



Wikidata items



Wikidata items



Wikidata items



Information
model

� Items + Properties

� Triples allow to store any information
� Subject(item) – Property/Predicate - Object

� Identifiers allow to link a record with other
repositories: Linked Open Data. 

� Qualifiers are used to further describe or refine the 
value of a property given in a statement. 

� Ranks: Preferred, normal, deprecated, allow to select 
which statement(s) to return when Wikibase gets 
asked. 



Properties



Properties



References

• References offer a source that supports the given 
claim

• There can be several references given for a statement.

• A claim without references is not necessarily wrong:
• Up to the user to decide



References



Interlinking

�Linked Open Data model

�Triples allow to store any information, often in 
external sources

� Identifiers allow to link a record with other
repositories



Interlinking
through
identifiers



IDs in external
databases



Querying
Wikidata

�Wikidata offers a SPARQL endpoint:

https://query.wikidata.org/

�Use namespace (wdt) and property ID defining
our query

�Alternatively use human readable interface 
(left hand side)

�Allows to create complex queries and 
visualizations (e.g. “Show me all politicians 
who are descendants of other politicians and 
have served in the military”)

https://query.wikidata.org/


Prefixes

� For simple WDQS (WikiData Query Service) 
triples use:
� prefix wd: for items
� wdt: for properties
# ?child  father   Bach
?child wdt:P22 wd:Q1339.

�This only applies to fixed values – variables 
don’t get a prefix!

# ?dog ownedBy owner
?dog wdt:P127 ?owner.



Namespaces

� Main namespace for items only
� Item names: Q###

� Property names: Property:nameOfProperty
� Name: P###

� Other: Wikidata, Query…



Namespaces

� Main namespace for items only

� Item names: Q###

� Property names: P###



Querying
Wikidata



Readable
names

� Identifiers are not readable as the result of a 
query.

�The language service provides additional 
variables:
� For every variable ?foo in your query, you now 

also have a variable ?fooLabel





Displaying
results

�The default view can be change for each 
SPARQL query by using a comment:

#defaultView:[NAME]

� For example:

#defaultView:ImageGrid
#defaultView:Map



FemaleTuring 
award winners



Maps



Use cases



Open 
Streetmap

� OpenStreetMap Wikidata entities can be linked on every kind of 
osm object using the wikidata key

� link from Wikidata entities to OpenStreetMap relations by using 
Property P402

� Several user scripts on Wikidata allow to query and render an
OSM-derived map for specific items in Wikidata matching OSM 
elements: 

� “Overpass” – adds to a Wikidata item page a map showing features
tagged in OSM with their Wikidata item identifier.

� “MapView” – displays an OSM-derived map on Wikidata item page 
with coordinates

https://wiki.openstreetmap.org/wiki/Proposed_features/Wikidata
http://en.wikipedia.org/wiki/d:Property:P402
http://en.wikipedia.org/wiki/d:Wikidata:Tools/User_scripts
http://en.wikipedia.org/wiki/d:User:Aude/mapview.js


Gene wiki 
initiative

� Open biological data are distributed over many resources: 
challenging to integrate, to update and to disseminate quickly. 

� Wikidata can serve this purpose. 

� In order to improve the state of biological data, facilitate data 
management and dissemination, all human and mouse genes, and 
all human and mouse proteins were imported into Wikidata.

� The first use case was to populate Wikipedia Gene Wiki infoboxes
directly from Wikidata with the data integrated. 



Company 
Knowledge 
Panel (KP) in 
Google

� Google’s KP includes key 
facts, pictures, reviews, and 
even social profiles related to 
a search query.

� KP is very visible in Google’s 
search results, so it can be a 
great branding opportunity 
for an organization.

� Good information in Wikidata
is very important as Google 
takes the information from 
several sources and one is 
Wikidata



Other 
(endless) 
examples

� Descendants of Genghis Khan.

� Timeline of works by Robert Louis Stevenson.

� Map of places of birth of female saxophonists.

� Map showing the birthplace of over 6,000 notable women born in 
Latin America and listed on Wikipedia but with no article in the 
Spanish language edition.

https://query.wikidata.org/
http://histropedia.com/showcase/wikidata-viewer.html?q=SELECT%20?book%20?label%20?date%20?precision%20?image%20?Genre%20?Author%20?Country%20?articleEn%20(COUNT%20(distinct%20?article)%20as%20?rank)%0aWHERE%20%7b%0a%0a%20%20%7b?book%20wdt:P31%20wd:Q571%20.%7d%0a%20%20UNION%0a%20%20%7b%20?book%20wdt:P31%20wd:Q7725634%20.%7d%0a%20%20UNION%0a%20%20%7b%20?book%20wdt:P31%20wd:Q49084%20.%7d%0a%20UNION%0a%20%7b%20?book%20wdt:P31%20wd:Q191067%20.%7d%0a%20%20UNION%0a%20%20%7b%20?book%20wdt:P31%20wd:Q20540385%20.%7d%0a%20%20UNION%0a%20%20%7b%20?book%20wdt:P31%20wd:Q3331189%20.%7d%0a%0a%20%20?book%20wdt:P50%20wd:Q1512%20.%0a%20%20?book%20p:P577/psv:P577%20%5b%0a%20%20%20%20wikibase:timeValue%20?date%20;%0a%20%20%20%20wikibase:timePrecision%20?precision%20;%0a%20%20%5d%20.%0a%20%20%0a%20%20?book%20wdt:P136%20?genre%20.%0a%20%20?book%20wdt:P50%20?author%20.%0a%20%20OPTIONAL%20%7b?book%20wdt:P495%20?country%20%7d%0a%20%20OPTIONAL%20%7b?book%20wdt:P18%20?image%20.%7d%0a%20%20?article%20schema:about%20?book%20.%0a%20%20OPTIONAL%20%7b?articleEn%20schema:about%20?book%20.%20?articleEn%20schema:isPartOf%20%3chttps://en.wikipedia.org/%3e%20%7d%0a%20%20SERVICE%20wikibase:label%20%7b%20%0abd:serviceParam%20wikibase:language%20%22en%22.%0a?genre%20rdfs:label%20?Genre%20.%0a?author%20rdfs:label%20?Author%20.%0a?country%20rdfs:label%20?Country%20.%0a?book%20rdfs:label%20?label.%0a%7d%0a%7d%20%0aGROUP%20BY%20?book%20?label%20?date%20?precision%20?image%20?Genre%20?Author%20?Country%20?articleEn%20%0aORDER%20BY%20DESC%20(?rank)&md=true&g=articleEn&l=articleEn&t=label&s=date&sp=precision&i=image&c=Genre,Country,Author,rank&f=Genre,Country,Author&v=t
https://query.wikidata.org/embed.html
https://query.wikidata.org/embed.html


Hands-on



Wikidata
edition

� Access the page of your hometown

� Review it

� Examine Statements
� Add a reference to at least one statement
� Add a statement if you can

� Examine IDs:
� Explore some, e.g. Geonames if present



Building a 
query tutorial

� Writing a Wikidata Query: Discovering Women Writers from 
North Africa:

� https://medium.com/freely-sharing-the-sum-of-all-
knowledge/writing-a-wikidata-query-discovering-women-writers-
from-north-africa-d020634f0f6c

� Other: 
https://www.wikidata.org/wiki/Wikidata:SPARQL_query_service/B
uilding_a_query

https://medium.com/freely-sharing-the-sum-of-all-knowledge/writing-a-wikidata-query-discovering-women-writers-from-north-africa-d020634f0f6c
https://www.wikidata.org/wiki/Wikidata:SPARQL_query_service/Building_a_query


Query
Wikidata

� Access Wikidata SPARQL endpoint: https://query.wikidata.org/

� Experiment on queries, like:
� Number of humans in wikidata
� Name of the only Bull Terrier in wikidata, and his owner
� List all cats’ names
� Any other you can imagine…

https://query.wikidata.org/

