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• KM consulting
• KM training
• KM research

• open-source SMW stack
• professional hosting
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What is a Knowledge Graph?

KnowledgeGraph Extension

Outlook



Knowledge Graph (trivial definition)

▪ Term was made popular by Google 
„Introducing the Knowledge Graph: things, not strings”

▪ Trivial definition: Ontology + Instances

https://blog.google/products/search/introducing-knowledge-graph-things-not/

actress woman

person birth date

???

is a

subclass of

has

has birthdate

Hedy Lamarr
Romy Schneider
Christiane Hörbiger
Paula Wessely

https://en.wikipedia.org/wiki/
Category:Actresses_from_Vienna

https://blog.google/products/search/introducing-knowledge-graph-things-not/
https://en.wikipedia.org/wiki/Category:Actresses_from_Vienna


A scientific definition (Paulheim 2016)

A knowledge graph

• mainly describes real world entities 
and their interrelations, organized in a 
graph,

• defines possible classes and relations 
of entities in a schema,

• allows for potentially interrelating 
arbitrary entities,

• covers various topical domains.

in MediaWiki

• real world entities  = wiki pages

• classes = categories and relations of 
entities = properties,

• interrelating entities = linking

• wiki topic



Database vs. Knowledge Model vs. 
Language Model

▪ Every KG is a kind knowledge base - a database of facts
▪ Regular databases connect entities with weak semantic relationships emulated by 

primary and foreign keys 
▪ In KGs, relationships can be used to query and traverse links for knowledge 

discovery.
▪ Unlike ontologies, KGs often contain large volumes of factual information with less 

formal semantics (which is key on ontologies)
▪ A knowledge base (KB) is fact-oriented but ontology is schema-oriented.

▪ Large Language Models are quite similar regarding their graph structure (vector 
databases)

▪ They use statistical probabilities rather than semantics
▪ The combination is the future! 



The power of Knowledge Graphs

▪ A knowledge graph represents knowledge in form of tripes: 
subject – predicate – object (format: RDF)
This forms a network of nodes and edges
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Hedy Lamarr actor
is an

born in

Vienna Austria
located in

artist

subclass of

▪ Query for Austrian artists
can retrieve
Hedy Lamarr
even when this is not tagged
on her page!



Options

In MediaWiki:

▪ only Namespaces

▪ Subpages

▪ Categories (& subcategories)

Wikidata, DBPedia



Knowledge Graph?

Storage of data MW database,
ElasticSearch, 
TripleStores (incl. 
Blazegraph)

MW database,
Blazegraph

MW database MW database

Properties flexible defined before 
usage, unchangeable

no properties, but 
table fields

defined through 
JSON-schema

Queries parser function, API, 
TripleStore (SPARQL)

API, 
TripeStore (SPARQL)

parser function, API parser function, API

Linking Data RDF, importing 
ontologies

RDF, reusing 
Wikidata ontology

- -

Knowledge Graph   

would need RDF or 
JSON-LD

 
would need RDF or 
JSON-LD



Semantic MediaWiki or Wikibase?
https://www.mediawiki.org/wiki/Manual:Managing_data_in_MediaWiki 

Semantic MediaWiki Wikibase

flexible data model data model of Wikidata

properties can be pre-defined or declared by annotating properties need to be pre-defined

properties (and datatypes) can be changed any time properties cannot be changed!

requires extensions for form-based input comes with a fixed, built-in edit interface

SPARQL only with external triplestore

internal query language (easier than SPARQL) no built-in querying of data
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https://www.mediawiki.org/wiki/Manual:Managing_data_in_MediaWiki


What is Semantic MediaWiki (SMW)?

• open source project: 
– www.semantic-mediawiki.org 

– https://github.com/SemanticMediaWiki 

• the „swiss army knife“ for  data and semantics

• built on the MediaWiki ecosystem: 
the wiki engine that powers Wikipedia

can be used for much more than just wikis…
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http://www.semantic-mediawiki.org/
https://github.com/SemanticMediaWiki


Building your Knowledge Base

• page Vienna can have properties 
– number of inhabitants, located in, 

coordinates, WikidataID, …

• properties can have various data types
– page, text, number, date, URL, …

– external identifier links to external resources 

• re-use external vocabularies
– “Coordinates” imported from schema:geo

• a page should be put into a category

– Also category pages should re-use vocabularies:

  {{#set:Imported from=schema:City}}
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Using External Vocabularies

1. Add/edit a page 
MediaWiki:Smw import schema

2. Instead of local datatype declarations, use
{{#set:Imported from=schema:geo}} 
on the property page (e. g. Property:Coordinates)
instead of {{#set:Has type=Geographic coordinates}}

Add (or remove) vocabulary 
terms any time…



Linking to external identifiers

▪ Define a property

▪ Assign datatype „External identifier“
– Links to external ids

{{#set:Has type=External identifier
|External formatter uri=
http://www.wikidata.org/entity/$1}}

▪ Look for other identifiers
– ORCID https://orcid.org/ 

– GND

– …..

Even better, use Schema.org: 

{{#set:Imported from::schema:sameAs}} 

https://orcid.org/


https://doi.org/10.1016/j.websem.2022.100771

https://doi.org/10.1016/j.websem.2022.100771
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Visualize a Knowledge Graph

▪ https://www.welten3d.com/hlindex.html?key=qwiweMediaWiki 

https://www.welten3d.com/hlindex.html?key=qwiweMediaWiki


Extension:SemanticGraph

▪ unmaintained since 2011

▪ requires SMW



Extension:VIKI

▪ unmaintained since 2017

▪ requires SMW

▪ can use TitleIcons



Extension:SemanticMediaWikiGraph

▪ unmaintained since 2017

▪ requires SMW

▪ special page, no parser function



Extension:Network

▪ maintained!

▪ not semantic

▪ shows links between pages

https://www.mediawiki.org/wiki/Special:MyLanguage/Extension:Network 

https://www.mediawiki.org/wiki/Special:MyLanguage/Extension:Network


Extension:InteractiveSemanticGraph

▪ experimental

▪ no ready-to use extension

▪ requires SMW

▪ part of „OpenSemanticLab“

▪ check out SMWCon presentations

https://github.com/OpenSemanticLab

https://github.com/OpenSemanticLab


Extension:KnowledgeGraph

▪ maintained

▪ requires SMW

▪ special page and parser function

▪ highly configurable

▪ created by Thomas (Topway IT) for KM-A

▪ inspiried by InteractiveSemanticGraph (and others), thank you, Simon!

▪ https://www.mediawiki.org/w/index.php?title=Extension:KnowledgeGraph 

https://www.mediawiki.org/w/index.php?title=Extension:KnowledgeGraph


Special:KnowledgeGraphDesigner



Special:KnowledgeGraphDesigner



Special:KnowledgeGraphDesigner

{{#knowledgegraph:nodes=Rom, Vienna, 
Austria, Datei:Vienna.jpg, Barcelona, Berlin, 
Kopenhagen, London, Prag, Toronto, 
Venedig, Amsterdam, Paris, 
Linz|properties=Coordinates, Country, File 
age, Image, Population, Schlagworte, Size, 
Rank, Website, Wikidata ID, Has
continent|depth=0|graph-
options=|property-
options?Coordinates=|property-
options?Country=|property-options?File
age=|property-options?Image=|property-
options?Population=|property-
options?Schlagworte=|property-
options?Size=|property-
options?Rank=|property-
options?Website=|property-
options?Wikidata ID=|property-
options?Has continent=|show-property-
type=true|width=400px|height=400px|pro
perties-panel=false|categories-
panel=false}}



{{#knowledgegraph:}}
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Interested? Want to try it on Friday?

Write me: 

▪ bernhard.krabina@km-a.net or 

▪ https://www.mediawiki.org/wiki/User_talk:Krabina 

Help us with testing, documentation, i18n, programming

Release of the extension?

▪ https://www.mediawiki.org/wiki/Wikimedia_Hackathon_2024

▪ #MWCon Fall 2024

mailto:bernhard.krabina@km-a.net
https://www.mediawiki.org/wiki/User_talk:Krabina
https://www.mediawiki.org/wiki/Wikimedia_Hackathon_2024


KM-A Knowledge Management Associates | Gersthofer Straße 162 | A-1180 Wien | office@km-a.net | www.km-a.net
30

▪ Knowledge Management
▪ Wiki consulting, Semantic MediaWiki 
▪ Open Government, Open Data

Bernhard Krabina

+43 676 5103593

Bernhard.krabina@km-a.net

linkedin.com/in/krabina

@krabina

mailto:Bernhard.krabina@km-a.net
http://www.linkedin.com/in/krabina
https://twitter.com/krabina
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