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Data Science Process

Exploratory
Data
Analysis

Raw Data
Data Is
Collected Processed

Clean
Dataset

Report

Models &
Algorithms
problems
5 )
o Communicate
Pr Visualize Make
Ry Decisions
4

Reality

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

Example: Named Entity Linking

“Paris is the capital of France”

wikipedia.org/wiki/Paris

wikipedia.org/wiki/France

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

Rule-based
aadVIachine Learninc
Deep Learninc

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/

Example:

research

general

Data Data Modeling
Architecture & Design

data silos m

data fabric

Collect
data space

Data Storage
& Operations

Data Quality

data mesh

Data
Governance

Data Warehousing
& Business
Intelligence

)/ data
marketplace

data lake

Reference Document
& Master & Content

Data

Preserve Analyse
DAMA-DMBOK2 Data Management Framework

Coopright @ 3017 by DAMA lntaraations] _ Research data lifecycle

https://www.reading.ac.uk/research-services/research-data-management/ 5

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


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

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

4 + blaglgf rap)Fi‘

MariaDB .)i'

Foundation

https://mariadb.org

https://blazegraph.com
relational database

The main ‘“ ‘I I
example:

WIKIDATA

graph database

https://www.wikidata.org

v “Things, not strings” by Google, 2012

v A knowledge graph things in
different datasets

v A knowledge graph [£]} people &
processes and aaEllds technologies

“THE KNOWLEDGE GRAPH COOKBOOK RECIPES THAT WORK" by

ANDREAS BLUMAUER & HELMUT NAGY, 2020.
6

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


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/

Wikidata in 2012: The start of big data integration

motivation

WIKIMEDIA
The Free Encyclopedia COMMONS

To link unlinked,
unstructured, multilingual &
very dynamic data

29.10.2012

agile collaborative solution

./'¢A$ .
. <( \ X\
L\
N WIKIDATA

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


https://www.wikidata.org/
https://www.semantic-mediawiki.org/wiki/User:Lydia_Pintscher

Wikidata in 2021: Data management with a knowledge graph works

links 94+ millions entities (things)
in 6200+ datasets around the world

WIKIDATA

23.06.2021




How did it work out?

people via the Wikidata frontend bots via the Wikidata API
User edits MTotal & @ |u - Top editors
14M_
12M <
1373426 Edoderoobot
10M -
8M - 1,336,162  Lockalbot
6M - 1,195,664  YoaR
4M -
1,160,771  Citationgraph bot
2M
0 1,109,029  SuccuBot
*‘P{b *‘FNP

https://stats.wikimedia.org/#/wikidata.org/contributing/user-edits/normal |bar|2012-11-01~2021-07-01 | (page_type)~content*non-content| monthly 9
https://stats.wikimedia.org/#/wikidata.org/contributing/top-editors/normal | table | last-month | ~total | monthly



Tools for data import

WIKIDATA

Main page
Community portal
Project chat
Create a new ltem
Recent changes
Random Item
Query Service
Nearby

Help

Donate

country

the Wikidata frontend

¥p English & RShigapov tﬂ Ei‘] Talk Preferences

ltem Discussion Read View history Search Wikidat
BASF (qo401)
German chemical company with worldwide reach # edit
Badische Anilin- & Soda-Fabrik | Baden Aniline and Soda Factory | BASF SE | Badische Anilin- und Soda-Fabrik
~ In more languages
Canfigure
Language Label Description Also known as
English BASF German chemical company with worldwide reach Badische Anilin- & Soda-Fabrik
Baden Aniline and Soda Factory
BASF SE
Badische Anilin- und Soda-Fabrik
By clicking "publish”, you agree to
- 0 references the terms of use, and you
+ add reference irrevocably agree to release your
contribution under the Creative
Commaons CCO License.
jiy addvalia | accept these terms for my future
edits. Do not show this message
again.
&5(Germany| ] ish l
2= Y|  publish i remove X cancel @

- 0 references

+ add qualifier

+ add reference

+ add value

the Wikidata APl and its wrappers

many

options

10



Tools for data import: the wrappers of the Wikidata API

Maxime Lathuiliere

Magnus Manske: GUI
(aka maxlath):

https://github.com/magnusmanske/quickstatements
https://github.com/maxlath/wikibase-edit

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

Andra Waagmeester and Co:
Markus Krotzsch and Co:

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

https://github.com/SulLab/Wikidatalntegrator

OpenRefine

Wikimedia: v LeMyst:
https://github.com/wikimedia/pywikibot https://github.com/LeMyst/Wikibaselntegrator

11


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

Tabular data cleaning & Wikidata reconciliation services

Reconciliation service API

< C @ # https:f/wikidata.reconci.link/en/api?query=BASF

OpenRefine

JEOM Raw Data Headers

Save Copy Collapse All Expand All | 7 Filter JSOMN
w result:
- @:
3. 16785 Universidad de Zaragoza ~ features:
Universidad de Zaragoza - @:
Create new topic i " "
Search for match id: a LL_'LabeLs
4. 16778 Universidad de Sevilla value: la@
Universidad de Sevila : " i
Create new topic dd: Q3401
Search for match match: false
5 2152 Universﬁ}t_ of Cambricge name: UBASF"
& 9e| ] .
University of Cambridge Match this Cell Match All ldentical Cells Caneel score: 10@
Create new topic University of Cambridge (Q357594) v type:
Search for match
. . - collegiate research university in Cambridge, - @:
6. 1259 qunwersrty of Michigan England, United Kingdom )
Choose rew match id: "R4830453"
7. 14736 Texas ASM University . "husi i
Choose new match EE N TEM 2 UsIness
. 1877 University of Colorado Boulder - 1:
University of quoradn Boulder id: ")E881511"
Create new topic
Search for match name “enterprise®
9. 72971 Universidade Técnica de Lishoa Institute Superior Técnico w 2
Instituto Superior Técnico ; " "
Create new topic id: Q891723
Search for match name = "public company"

https://commons.wikimedia.org/w/index.php?curid=60388061 ) ) o
P ? ks https://github.com/wetneb/openrefine-wikibase

https://github.com/OpenRefine/OpenRefine https://github.com/reconciliation-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

Named entity linking on tables & automatic ontology learning

Data science competition using the . Deutsche  nobile phone .
ol . Telekom industry
Wikidata knowledge graph:
http://www.cs.ox.ac.uk/isg/challenges/sem-tab/2020 2 Lufthansa  alr transpoxt  Cologna
. software
SemTab: Semantic Web Challenge on ? SAP SE developwent Toaidorf
Tabular Data to Knowledge Graph Matchiyg
Deutsche  mobile phone
1 , Bonn
Telekom industry
3Td PT‘ZZB 2 Lufthansa  air transport Cologne
bbw Team software
Renat Shigapov, Philipp Zumstein, Jan Kamlah, Lars Oberldyder, Jérg Mechnich, 3 SAF SE development Walldarf
and Irene Schumm
head t
property industry MM
location
urban
‘II ‘I I type business industry municipality
of Germany
H >
WIKIDATA datatype Wikibaseltem

1924-01-81

https: /S waw. telekom. com/

1953-01-81 https://www. lufthansa.com

1972-04-81

1994-01-01

1953-01-01

1972-04-01

inception

Wikibaseltem  Time

Boosted By Wiki

https:/ fwww.sap.com

https: fwww.telekom.com,

https:fwww.lufthansa.com

https:/fwww.sap.com

official website

https://github.com/UB-Mannheim/bbw

13


http://www.cs.ox.ac.uk/isg/challenges/sem-tab/2020
https://github.com/UB-Mannheim/bbw

Named entity linking on texts with Wikidata

Real-time NEL on Wikidata

Open’.l.‘ap:i.ocaB

OpenTapioca annotates text with locations, organizations and people from
Wikidata.

It is synchronous with Wikidata.

This is a prototype. See the GitHub project for more info.

Paris is the capital of France.

Annotate

Paris | is the Wcapital] of [France].

Paris (Q90)
ptladlgtct]r of France
H nk: 13.B2, phrnse. 10.31
ata ts: 399, sit nks: 326
500807 493 32911’.

https://github.com/wetneb/opentapioca

SOTA: training on Wikipedia +
linking to Wikidata for free

Al
BLINK & GENRE

https://github.com/facebookresearch/BLINK
https://github.com/facebookresearch/GENRE

using database: not SOTA, but simple:

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

14


https://github.com/wetneb/opentapioca
https://github.com/facebookresearch/BLINK
https://github.com/facebookresearch/GENRE
https://github.com/egerber/spaCy-entity-linker

Importance of Named Entity Linking (NEL)

DATA
MANAGEMENT
/

KNOWLEDGE
GRAPHS

Creating your own
Wikibase knowledge graph:

WIKIDATA

NEL

15



The main Wikibase Knowledge Graph

WIKIDATA

an agile collaborative data integration
process connecting people & advancing
technology (e.g., data science)

16



Motivation for a local Wikibase Knowledge Graph

{i}
JSON
CSV multiple unlinked Semantic interoperability in
projects & datasets 1. (research) data management
containing info about 2. content management
the same things 3. knowledge management

®

i

17



A Wikibase Knowledge Graph from scratch: Installation

2. Docker
image
. I dock 3. WbStack
. MadNnud ocKker-compose u .y
P P (Wikibase as a
service)
https://www.mediawiki.org/wiki/Wikibase/Docker

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

.

simplicity of installation

18


https://www.mediawiki.org/wiki/Wikibase/Installation
https://www.mediawiki.org/wiki/Wikibase/Docker
https://www.wbstack.com/

Data import into a local Wikibase instance: One more option via

Wikibase
MariaDB

<« d o © & https://www.mediawiki.org/wiki/Wikibase/Importing

Page Discussion

280
¥®) |
. , S50 o @
v Wikibase/Importing 0260 m X
MediaWiki - n @
< Wikibase 240
3] x ©
Main page Contents [hide] % 220 . ‘
Get Mediaﬁki 1 Importing data into Wikibase @ X
?ethe:rensmns 1.1 QuickStatements § 200 = X .
ech blog -
. 1.2 Wikibaselmport .
Contribute 1.3 Wikibaselntegrator ;2; 180 . as ®
Support 1.4 OpenRefine ()] u m & = .. O
User help Mative MediayViki exportfimport 8_ 160 x ~ = X
Technical manual
0 5 10 15 20
Number of claims per page
| : : : L
speed up! https://github.com/UB-Mannheim/RaiseWikibase

>

19


https://github.com/UB-Mannheim/RaiseWikibase

Data Validation: Constraints
BASF (Qg401)

German chemical company with worldwide reach F edit
Badische Anilin- & Soda-Fabrik | Baden Aniline and Soda Factory | BASF SE | Badische Anilin- und Soda-Fabrik

~ In more languages headquarters location é Ludwigshafen (D # edit
Configure
Language Label Potential issues X
O
M o L]
English BASF allowed qualifiers constraint Help Discuss &y L
nighttime view is not a valid qualifier for headquarters % \
location — the only valid qualifiers are: ’1’ \
i
» postal code 3 \
« located on street s (Mo
\ %
 street number \ %
i
« located in the administrative territorial entity '\.‘ ok
e country media maps & | Ma...
« location mE
» coordinate location
 start time

= and time
« street address

| Panorama.jpg
}

sireet address Carl-Bosch-Strasse 38 (German)



Data Validation: EntitySchemas & ShEx validation

@y
(7% 1) Wikidata Schemas /_ShEx2 — Simple Online Validator .

IPREFIX p: <http://www.wikidata.org/prop/> :

author (E42) 1PREFIX wd: <http://www.wikidata.org/entity/> 1

- |PREFIX ps: <http://www.wikidata.org/prop/statement/> i

:PREFIK wdt: <http://www.wikidata.org/prop/direct/> :

language code label description aliases edit 1PREFIX xsd: <http://www.w3.org/2001/XMLSchema#> 1

- (PREFIX psn: <http://www.wikidata.org/prop/statement/value-normalized/> H

en author A Schema for authors #edit i i

] M ]

ast autor esquema p'autores autora sedit :# Example queries: i

. ehbtn: /fwor.wikidats. oro/oron/s -] au‘tf.hcfra: SELECT * WHERE { ?person wdt:P1l06 wdiQ36180 } LIMIT 5 i

PREFIX p: <http:/ i g9/prop/> i# Specific author (Q42): SELECT DISTINCT ?author WHERE { VALUES Zauthor { wd:Q421
PREFIX wd: <http://www.wikidata.org/entity/> e b

PREFIX ps: <http://www.wikidata.org/prop/statement/> :} b :

PREFIX wdt: <http://www.wikidata.org/prop/direct/> 1 1

PREFIX xsd: <http://www.w3.org/2001/XMLSchema#> :start = @<huthorShape> :

PREFIX psn: <http://www.wikidata.org/prop/statement/value-normalized/> 1 1

|<huthorShape> EXTRA wdt:P31 wdtiP106 { i

# Example queries: ] 1

# 5 authors: SELECT * WHERE { ?person wdt:P106 wd:036180 } LIMIT 5 I # instance of i

# Specific author (Q42): SELECT DISTINCT ?author WHERE { VALUES ?author { wd:Q42 } } : EF!E.‘.E.?‘..]. [ H_c!_g_gé 1 : :

1 1

start = @<AuthorShape> : # g:i.ven name :

1 wdt:P735 @<GivenName> * ; 1

<huthorShape> EXTRA wdt:P31 wdt:P106 { : """""""" :

# instance of : # sex or gender :

wdt:P31 [ wd:Q5 ] ; - wdt:iR21 IRT ?; -

1 1

# given name
wdt:P735 €<GivenName> * ;

# sex or gender

T The lecture by Jose Emilio Labra Gayo and Andra
7 witipy3t TaT 2 Waagmeester in the Stanford Course on Knowledge Graphs:

# occupation

WAt:P106 [ wd:Q36180 | ; https://youtu.be/IE1ZF02-y10?t=1860

# Commons category

wat:p373 . 7; https://web.stanford.edu/class/cs520/abstracts/gayo-waagmeester

# notable work
wdt:PB00 IRI *;

https://www.wikidata.org/wiki/EntitySchema:E42 See references for “A protocol for adding knowledge to Wikidata” 21


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

Towards the Wikibase Ecosystem

2013 2014

28 August 2013
Q, EAGLE Wikibase

8 March 2014
Q Brickidata
WIKIDATA
260c "
: II ‘I I
WIKIDATA
6 June 2013
Q, wikimedia Test Wikidata
| LI
WIKIDATA

25 May 2013
Q Wikimedia Wikidata Deployment Beta

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

2015 2016 20017
9 February 2015 26 September 2016
Q, Rhizome Catalog Q, ESportsDb
9 May 2016

Q, TransforMap Base

20 April 2016
Q Droidwiki

14 September 2015
Q Librarybase

2018

23 April 2018
Q Wikidocumentaries

Lingua Libre
15 January 2018
Q, Lingua Libre

T T
< P
. S

11 January 2018
Q, FactGrid

Q, The Names Archive

11 November 2017
Q, biowikifarm.net/wikibase

2019 2020 2021

20 June 2019
Q, WikiLex

15 July 2020
Q MuseWiki

28 October 2019
Q, Addshore Alpha

1 Novarnhnr 2n10
Q The EU Kno

19 May 2020
Q standartopedia.ru

U.\ﬂﬁ (

31 October 2020
Q, DataTrek

“The strategy for Wikibase Ecosystem” by Lydia Pintscher et al. at

https://upload.wikimedia.org/wikipedia/commons/c/cc/Strategy_for_Wikibase_Ecosystem.pdf


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

Challenges

Ontology reuse (not only
federated properties &
constraints from Wikidata,
but any ontology)

%4 N PN
.4»" \9 ’0{’ \9
0Q - gl

0\ é:) . 0\\ ¢:A *

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
23



Community of practice

Wikidata & Wikibase Office WikidataCon Wikidata Workshop at
hours ISWC

e
Wikidata telegram group 1 >< I ISWC & ESWC

%4 N VAN
.4" ‘0 /s 0\
¢ - _
A A A RAAA
v.v v,
Wikibase Community Wikibase Stakeholder

Wikidata bug triage hour
telegram group Group

24



collaborative

Summary DATA
MANAGEMENT
connect people
‘ link processes
enhance technology
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