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The NFDI4Culture Knowledge Graph

STt COVERAGE:
- - Index and Metadata for - NFDI4Culture Domains:
NFDI4Culture Project Resources - Architecture
- A4Culture Data Resources - Art History
- 4Culture Data Services -  Musicology
- Persons and Institutions - Performing Arts
- Expertises - Media Studies

-  Hub for/to NFDI4Culture Data
Resources to enable federated access

- Connection to and federation with
further NFDI domains



Why do we need (formal) Semantics?

e NFDI4Culture is a huge data integration effort
(research data resources from 70+ partner institutions)

® Using ontologies based on standardized metadata to
enable low effort research data integration

e Enable semantic and exploratory search over federated
research data resources

e Enable intelligent recommendations and question
answering ability over federated data resources

How does (formal) semantics enable low(er) effort data integration?
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a quantity ?

a pointintime?

a time span?

a length?

a weight?

a measurement?
acode?

a character string?

Alice in Wonderland has 42 illustrations [4]

Object 42 in the Messier catalogue, M42 [6]

Molybdenum has atomic number 42 [5]
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Semantic Web Scenario®™ “==
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The semantics is in the data

Written by data provider

Depending on the original
understanding/interpretation of the

data by its provider




Semantic Web Scena
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Less software maintenance (regarding
changes in the data structure)

Less error prone

Simpler data integration

Simpler data reuse

The semantics is in the data

Written by data provider

Depending on the original
understanding/interpretation of the
data by its provider




Why WikiBase?

Iltem Discussion

the code names Spartacus and Scipio Aemilianus

Main page

Query service
Sample queries
Advanced text search

~ In more languages

Configure
Recent changes
Random page Language Label
Browse English Johann Adam Weishaupt
FactGrid Viewer
SLING Browser
Project Spaces
Blog All entered languages
Projects
Troubleshooting

. . SPARQL Lab
G U I f t t Statements
or Interactive ok

New o Instance of € Human

collaborative editing

QuickStatements
Directory of Properties

of structured data

Data modeling GND ID S 118766384
Help

- 0 references
Tools

- Convenient way to

Related changes
Special pages Date of birth

enable/engage
Permanent link S0 elarenoes
Page information

Communities Concept URI

In other languages Grave
# Add links

qn

Gotha

qn

Begin date

- Connects to a Semantic
Data store

~ 0 references

https://database factgrid.de/wiki/Ite 1308
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Johann Adam Weishaupt (o308
* February 6, 1748, + November 18, 1830, professor of law and canon law, writer and court councilor, Ingolstadt, member 0

Adam Weishaupt | Weishaupt | Spartacus | Scipio Aemilianus

Description

* February 6, 1748, + November 18, 1830,
professor of law and canon law, writer and court
councilor, Ingolstadt, member of the llluminati
under the code names Spartacus and Scipio
Aemilianus

6 February 1748 Gregorian

18 November 1830 Gregerian

Also known as

Adam Weishaupt
Weishaupt
Spartacus
Scipio Aemilianus

Wikinews (o entries)

Wikiquote (0 entries)

Wikisource (1 entry)

dewikisource  Adam Weishaupt
Wikivoyage (0 entries)

Other sites (1 entry)
wikidatawiki Q159481
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https://database.factgrid.de/wiki/Item:Q1308

WikiBase Architecture

MediaWiki /o~
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bla@egraph
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- Wikibase is originally a Wiki only
and no native RDF triple store

- Data is only relational data
(MariaDB/mySQL)

- Attached Triple Store only contains
“flat” triples without explicit semantics

- No use of standard W3C Semantic
Web vocabularies (RDF, RDFS, OWL) )

12 The NFDI4Culture Knowledge Graph and Wikibase, WikidataCon 2021, 31.10.203



(One) WikiBase- Problem '

(A o

- Triple Store (blazegraph) is only an addOn

- No transparent synchronous
bidirectional interaction between
Wikibase and blazegraph

- All data changes have to be committed via

- Wiki interface
- Wiki API
- Tools using Wiki API

GFIZ Karlsruhe
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NFDI4Culture - Ongoing Work (Part 1)

G 0\ 2
» H
RS WIKIBASE

* A

v. v

- Evaluation of viable workarounds and
solutions to enable real data semantics with
existing Wikibase

- Declarative semantic mapping
- Data import / export

- Semantic Extension

14 The NFDI4Culture Knowledge Graph and Wikibase, WikidataCon 2021, 31.10.2021



NFDI4Culture - Ongoing Work (Part 1)
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- Evaluation of viable workarounds and
solutions to enable real data semantics with
existing Wikibase

- Declarative semantic mapping >

- Data import / export

- Semantic Extension Y,
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a

Definitions of Guidelines and Best

Practices to enable the NFDI4Culture
community to share their data resources
within a federated NFDI4Culture
Knowledge Graph to be

maintained/curated via Wikibase




Potential NFDI4Culture KG Architecture(s) - Variant 1

+ 4o be done onlt/ once...
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/, a \ - W3C vocabularies mapping to Wikibase

entities and properties

-1  wdtiP3 a rdP:Prope_r'tt/ ;

MediaWiki f - 2 wdt: P31 owl:e_qui\/o\le_n‘tProper’tc/ rdfitype .
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Potential NFDI4Culture KG Architecture(s) - Variant 1

MediaWiki

J MariaDB

m» elasticsearch
\ 4
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—— e

" %o be synchronized
with every new e_ntn/
or fact...

W3C vocabula
entities and prop

Mapping of further Wikibase
entities and properties to existing semantic
vocabularies/ontologies

wehi Q4 2 ou/l:SameAs olbpzbouglas__.Adams 4
woli@43 owlisameds dbpTurkey .

weh: Q44 ou/l:SamMS JBP:Be_ef‘ /

wch: @5 owl:e_qu?VO\len‘tClass dbo:Person .

Y

V' FIZ Karlsruhe

Leibniz-Institut fiir Informationsinfrastruktur




Potential NFDI4Culture KG Architecture(s) - Variant 1

ik
Reasoner 5‘3‘5’@

- Apply reasoner

- to materialize missing semantic
triples from mapping files via
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- to make implicit knowledge explicit
- and to detect potential
J MariaDB B .
m» elasticsearch /
\ /

inconsistencies

- One-way synchronization with Wikibase
/ (way back is still missing)

G FIZ Karlsruhe
18  The NFDI4Culture Knowledge Graph and Wikibase, WikidataCon 2021, 31.10.2021 e e



Potential NFDI4Culture KG Architecture(s) - Variant 2

G“I - Instead of using Wikibase own blazegraph,
synchronize with (arbitrary) external Triple Store
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Further Wikibase Requiremen;g from the Research Community
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We oare lookimj for
3 PostDocs / Senior Researchers
to work with us on K nowle,dge Grophs
for

NFDI4DataScience

NFDI-MatWerk (Materials Science)
MaRDI (Mathematics)
uch

for ydur attention!
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Harald Sack, The Creation of Linked Open Data (2014), remixing Michelangelo, The Creation of Adam (1511)
https://commons.wikimedia.org/wiki/File:Michelangelo_-_Creation_of Adam_(cropped).ipg, and Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch.

http://lod-cloud.net/, [CC-BY-SA 3.0]

Baldassare Peruzzi (1481 1536) (after) Apo//o and the Muses Dancing - 609020 - National Trust (1890-1899), Art UK

=de [public domain]

Carole Raddato, Oedipus and the Sphinx of Thebes, Red Figure Kylix, c. 470 BC, from Vulci, attributed to the Oedipus Painter, Vatican Museums,
https://commons.wikimedia.org/wiki/File:Oedipus_and_the Sphinx_of Thebes, Red Figure Kylix, c. 470 BC, from Vulci, attributed to the Oedipus Painter, Vatican Museums (9665

213064).ipg, [CC-BY-SA 2.0]

John Lenniel, Alice’s Mad Tea Party, Alice in Wonderland (1865), https://commons.wikimedia.org/wiki/File:John_Tenniel-_Alice%27s_mad_tea party, colour.jpg, [public domain]

, [CC-BY-NC-ND 3.0]

Alchemist-hp, Molybdenum crystaline fragment and 1cm3 cube (2010),

NASA, ESA, M. Robberto (Space Telescope Smence Institute/ESA) and the Hubble Space TeIescope Orion Treasury Project Team, Orion Nebula - Hubble 2006,
: , [public domain]

Pixabay, https://pixabay.com/photos/data-computer-internet-online-www-2899901/, [pixabay license, https://pixabay.com/service/license/]

John Slnger Sargent Hercu/es (1921),

, [public domain]

Titian, Sysiphus (cropped) (1548/49),

, [public domain]

Jacques-Louis David, The Oath of the Horatii (1784), https://commons.wikimedia.org/wiki/File:David-Oath_of the Horatii-1784.jpg, [public domain]
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https://commons.wikimedia.org/wiki/File:Orion_Nebula_-_Hubble_2006_mosaic_18000.jpg
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