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DATA
SCIENCE

https://commons.wikimedia.org/wiki/File:Data_visualization_process_v1.png 

problems

Rule-based
Machine Learning

Deep Learning

Example: Named Entity Linking

https://commons.wikimedia.org/wiki/File:Entity_Linking_-_Short_Example.png 

Learn data science at  
https://www.kaggle.com 

https://commons.wikimedia.org/wiki/File:Data_visualization_process_v1.png
https://commons.wikimedia.org/wiki/File:Entity_Linking_-_Short_Example.png
https://www.kaggle.com/
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DATA
MANAGEMENT

https://www.dama.org/cpages/body-of-knowledge https://www.reading.ac.uk/research-services/research-data-management/
about-research-data-management/the-research-data-lifecycle

 

Research data lifecycle

general research

data fabric

data mesh

data space

data
marketplace

data swamp

data lake

data silos

Example:

https://www.dama.org/cpages/body-of-knowledge
https://www.reading.ac.uk/research-services/research-data-management/about-research-data-management/the-research-data-lifecycle
https://www.reading.ac.uk/research-services/research-data-management/about-research-data-management/the-research-data-lifecycle
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KNOWLEDGE
GRAPH

https://www.poolparty.biz/wp-content/uploads/2020/04/the-knowledge-graph-cookbook.pdf 

“THE KNOWLEDGE GRAPH COOKBOOK RECIPES THAT WORK” by 
ANDREAS BLUMAUER & HELMUT NAGY, 2020.

https://www.mediawiki.org https://www.wikiba.se 

https://mariadb.org https://blazegraph.com 

 relational database graph database

https://www.wikidata.org 

The main 
example:

+

+

= ONTOLOGY
+ THINGS

✔ “Things, not strings” by Google, 2012

✔ A knowledge graph links things in 
different datasets

✔ A knowledge graph can link people & 
processes and enhance technologies

https://www.poolparty.biz/wp-content/uploads/2020/04/the-knowledge-graph-cookbook.pdf
https://www.mediawiki.org/
https://www.wikiba.se/
https://mariadb.org/
https://blazegraph.com/
https://www.wikidata.org/
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Wikidata in 2012: The start of big data integration

motivation

To link unlinked,
unstructured, multilingual & 

very dynamic data

https://www.wikidata.org 

agile collaborative solution

Links structured & unstructured data
Can be edited by humans & machines

Watch talks by Lydia Pintscher at SMWCon Falls 2013, 2016 & 2020: 
https://www.semantic-mediawiki.org/wiki/User:Lydia_Pintscher 

29.10.2012

https://www.wikidata.org/
https://www.semantic-mediawiki.org/wiki/User:Lydia_Pintscher
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Wikidata in 2021: Data management with a knowledge graph works

23.06.2021

links 94+ millions entities (things)
in 6200+ datasets around the world
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How did it work out?

people via the Wikidata frontend bots via the Wikidata API

https://stats.wikimedia.org/#/wikidata.org/contributing/user-edits/normal|bar|2012-11-01~2021-07-01|(page_type)~content*non-content|monthly
 https://stats.wikimedia.org/#/wikidata.org/contributing/top-editors/normal|table|last-month|~total|monthly
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Tools for data import

the Wikidata frontend the Wikidata API and its wrappers

many 
options
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Tools for data import: the wrappers of the Wikidata API

https://github.com/maxlath/wikibase-edit 
https://github.com/maxlath/wikibase-cli 

https://github.com/Wikidata/Wikidata-Toolkit 

Markus Krötzsch and Co: 

https://github.com/magnusmanske/quickstatements 

Magnus Manske:

https://github.com/SuLab/WikidataIntegrator 

Andra Waagmeester and Co:

https://github.com/LeMyst/WikibaseIntegrator 

LeMyst:
https://github.com/wikimedia/pywikibot 

Wikimedia:

Maxime Lathuilière 
(aka maxlath):

OpenRefine
GUI

GUI

https://github.com/maxlath/wikibase-edit
https://github.com/maxlath/wikibase-cli
https://github.com/Wikidata/Wikidata-Toolkit
https://github.com/magnusmanske/quickstatements
https://github.com/SuLab/WikidataIntegrator
https://github.com/LeMyst/WikibaseIntegrator
https://github.com/wikimedia/pywikibot
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Tabular data cleaning & Wikidata reconciliation services

OpenRefine

https://commons.wikimedia.org/w/index.php?curid=60388061 

https://github.com/OpenRefine/OpenRefine 
https://github.com/wetneb/openrefine-wikibase 

https://github.com/reconciliation-api 

Reconciliation service API

https://commons.wikimedia.org/w/index.php?curid=60388061
https://github.com/OpenRefine/OpenRefine
https://github.com/wetneb/openrefine-wikibase
https://github.com/reconciliation-api
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Named entity linking on tables & automatic ontology learning
Data science competition using the  

Wikidata knowledge graph: 
http://www.cs.ox.ac.uk/isg/challenges/sem-tab/2020 

13

bbw

https://github.com/UB-Mannheim/bbw Boosted By Wiki

http://www.cs.ox.ac.uk/isg/challenges/sem-tab/2020
https://github.com/UB-Mannheim/bbw
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Named entity linking on texts with Wikidata

https://github.com/wetneb/opentapioca 

https://github.com/facebookresearch/BLINK 

Real-time NEL on Wikidata SOTA: training on Wikipedia + 
linking to Wikidata for free

https://github.com/facebookresearch/GENRE 

https://github.com/egerber/spaCy-entity-linker 

using database: not SOTA, but simple:

https://github.com/wetneb/opentapioca
https://github.com/facebookresearch/BLINK
https://github.com/facebookresearch/GENRE
https://github.com/egerber/spaCy-entity-linker
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Importance of Named Entity Linking (NEL)

DATA
SCIENCE

DATA
MANAGEMENT

KNOWLEDGE
GRAPHS

NEL

NEL

Creating your own 
Wikibase knowledge graph:
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an agile collaborative data integration 
process connecting people & advancing 

technology (e.g., data science)

The main Wikibase Knowledge Graph
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Motivation for a local Wikibase Knowledge Graph

multiple unlinked 
projects & datasets 

containing info about 
the same things

Semantic interoperability in
1. (research) data management
2. content management
3. knowledge management
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A Wikibase Knowledge Graph from scratch: Installation

https://www.mediawiki.org/wiki/Wikibase/Installation 

https://www.mediawiki.org/wiki/Wikibase/Docker 

https://www.wbstack.com 

1. manual

2. Docker 
image

3. WbStack 
(Wikibase as a 

service)

docker-compose up

simplicity of installation

https://www.mediawiki.org/wiki/Wikibase/Installation
https://www.mediawiki.org/wiki/Wikibase/Docker
https://www.wbstack.com/
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Data import into a local Wikibase instance: One more option via

Wikibase 
MariaDB

https://github.com/UB-Mannheim/RaiseWikibase speed up!

https://github.com/UB-Mannheim/RaiseWikibase
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Data Validation: Constraints
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Data Validation: EntitySchemas & ShEx validation

https://youtu.be/IE1ZF02-yI0?t=1860 

https://www.wikidata.org/wiki/EntitySchema:E42 

The lecture by Jose Emilio Labra Gayo and Andra 
Waagmeester in the Stanford Course on Knowledge Graphs:

https://web.stanford.edu/class/cs520/abstracts/gayo-waagmeester 

See references for “A protocol for adding knowledge to Wikidata”

https://youtu.be/IE1ZF02-yI0?t=1860
https://www.wikidata.org/wiki/EntitySchema:E42
https://web.stanford.edu/class/cs520/abstracts/gayo-waagmeester
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Towards the Wikibase Ecosystem

“The strategy for Wikibase Ecosystem” by Lydia Pintscher et al. at 
https://upload.wikimedia.org/wikipedia/commons/c/cc/Strategy_for_Wikibase_Ecosystem.pdf 

The Wikibase Registry has been launched by Adam Shorland: https://wikibase-registry.wmflabs.org 

https://upload.wikimedia.org/wikipedia/commons/c/cc/Strategy_for_Wikibase_Ecosystem.pdf
https://wikibase-registry.wmflabs.org/
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Challenges

Ontology reuse (not only 
federated properties & 

constraints from Wikidata, 
but any ontology)

Reuse of any Wikidata-specific 
software (WikibaseManifest?): 
data import & validation, data 
scientific & monitoring tools

Even more knowledge 
sharing among the 

Wikibase maintainers 
(tutorials, use cases, 

papers & codes)

Towards all-in-one data 
management solution 

maintained by one person
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Community of practice

Wikidata & Wikibase Office 
hours

Wikibase Community 
telegram group

Wikidata Workshop at 
ISWC

Wikibase Stakeholder 
Group

Wikidata telegram group

WikidataCon

Wikidata bug triage hour

ISWC & ESWC
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Summary
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enhance technology

connect people

link processes

link
things

collaborative

boost
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