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FAIR Data Resources and Services

● NFDI4Culture is a huge data integration effort 

○ federated and heterogeneous research data resources 
from 70+ partner institutions

● Goals: 

○ low effort research data integration 

○ semantic and exploratory search 

○ intelligent recommendations & 
question answering 

[2]

nfdi4Culture Knowledge Graph
(based on ontologies)
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a quantity ?
a point in time ?

a time span?
a length?
a weight?

a measurement?
a code ?

a character string?

[2]

42
Answer to the 

Ultimate Question of 
Life, the Universe, and 

Everything

Molybdenum has atomic number 42 [4]

Object 42 in the Messier catalogue, M42 [5]

Alice in Wonderland has 42 illustrations [3]
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a quantity ?
a point in time ?

a time span?
a length?
a weight?

a measurement?
a code ?

a character string?

[2]

42
We need 
(formal) Semantics
to represent the
meaning of the
data 
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<software><data>

[6]

Where is the Semantics?



Prof. Dr. Harald Sack, Knowledge Graphs and Wikibase @ nfdi4ulture, NFDI Infra Talk, 07.03.20227

<software><data>
- The semantics is in the programme code
- Written by programmers
- Depending on the 

understanding/interpretation of the 
individual programmer

[6]

Traditional Scenario
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<software><data>
- The semantics is in the programme code
- Written by programmers
- Depending on the individual 

understanding/interpretation of the 
data by the programmer

- Extensive software maintenance 
necessary (for any data structure 
changes)

- Error prone (understanding / 
interpretation of the programmer)

[6]

Traditional Scenario
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<software><data>
- The semantics is in the data
- Written by data provider
- Depending on the original 

understanding/interpretation of the 
data by its provider

[6]

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

<software><data> <software>

- Less software maintenance (regarding 
changes in the data structure)

- Less error prone
- Simpler data integration
- Simpler data reuse

[6]

Semantic Web Scenario
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<software><data>

[6]

Knowledge Graphs enable FAIR Data Management

+

Ontologies
(formal semantics)

Knowledge 
Graph(s)
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Alice's Adventures in Wonderland

1865
dbo:published

42
dbr:illustrations

dc:creator

Lewis CarrollSir John Tenniel

dc:contributor

dc:creator

The Mad Tea Party
Chapter 7:

A Mad Tea Party
fabio:partOf

fabio:partOf

fabio:Book

rdf:type

fabio:BookChapter

rdf:type

fabio:StillImage

rdf:type

Alice wd:Q1269082

March Hare wd:Q2587090 

The Hatter wd:Q864751 

Dormouse wd:Q950895 

foaf:depicts

dc:title

dc:title

[3]

[7]

[8]
[9]
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nfdi4Culture Knowledge Graph

CONTENT:

- Index and Metadata for 
nfdi4Culture Project Resources

- 4Culture Data Resources
- 4Culture Data Services
- Persons and Institutions
- Expertises

- Hub for/to nfdi4Culture Data Resources 
to enable federated access

- Connection to and federation with 
further NFDI domains

COVERAGE:
- nfdi4Culture Domains:

- Architecture
- Art History
- Musicology
- Performing Arts
- Media Studies

[10]
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nfdi4Culture Knowledge Graph



Prof. Dr. Harald Sack, Knowledge Graphs and Wikibase @ nfdi4ulture, NFDI Infra Talk, 07.03.202215

nfdi4culture Ontology

[2]

● Documentation

● Visualisation in miro

● 37 defined classes that describe 
contributions

● 62 defined object properties

● Mapped to 24 external vocabularies 

and ontologies, e.g.

○ frapo

○ schema.org

○ fabio

○ void

https://nfdi4culture.de/ontology#
https://miro.com/app/board/uXjVOe0O_9M=/?invite_link_id=227410364964
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nfdi4culture Data Exploration

[2]

SPARQL Endpoint: https://nfdi.fiz-karlsruhe.de/

● Show all contributions provided by art museums

Federation via Wikidata to retrieve contributions by organizations 
classified as art museums (Q207694)

https://nfdi.fiz-karlsruhe.de/
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Technological Framework

[2][11]
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(Why) WikiBase?

- GUI for interactive 
collaborative editing
of structured data

- Convenient way to 
enable/engage 
Communities

- Connects to a Semantic
Data store

https://database.factgrid.de/wiki/Item:Q1308 

https://database.factgrid.de/wiki/Item:Q1308
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WikiBase Architecture

GUI
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(One) WikiBase Problem

- 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)

No formal 
Semantics!

[12]
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…and how to deal with it

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

- Declarative semantic mapping

- Data import / export

- Semantic Extension

[13]
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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

- 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

…and how to deal with it
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(Another) WikiBase Problem

No flexible GUI

[12]
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Alternative Solution(s) ?

[14]
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Flexible GUI for nfdi4culture KG Architecture(s) 

[6]

(or other CMS)

● RDF Triple Store
● Reasoner
● SHACL 

Culture Information Portal
https://nfdi4culture.de/ 

[14]

https://nfdi4culture.de/
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Take Home Messages

- Knowledge Graphs are (should be) based on Ontologies

- Ontologies (formal semantics) can enhance data management efficiency

- Wikibase does not provide formal semantics

- Wikibase may not always be the best fit for research data management

- nfdi4culture Ontology and nfdi4culture Knowledge Graph 

[14]
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Thank you very much
for your attention!

[1]
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