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The 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
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Why do we need (formal) Semantics?

● 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

● Enable semantic and exploratory search over federated 
research data resources

● 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 point in time ?

a time span?
a length?
a weight?

a measurement?
a code ?

a character string?
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42
Alice in Wonderland has 42 illustrations [4]

Answer to the 
Ultimate Question of 

Life, the Universe, and 
Everything

Molybdenum has atomic number 42 [5]

Object 42 in the Messier catalogue, M42 [6]
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<software><data>
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Where is the Semantics?
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<software><data>
- The semantics is in the programme code
- Written by programmers
- Depending on the 

understanding/interpretation of the 
individual programmer
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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)
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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
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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

<software><data> <software>

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

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

[7]

Semantic Web Scenario
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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!
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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)

- 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

(One) WikiBase Problem
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NFDI4Culture - Ongoing Work (Part 1) 

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

- Declarative semantic mapping

- Data import / export

- Semantic Extension

[9]
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NFDI4Culture - Ongoing Work (Part 1) 

[9]

- 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
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Potential NFDI4Culture KG Architecture(s) - Variant 1

GUI

- W3C vocabularies mapping to Wikibase
entities and properties
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Potential NFDI4Culture KG Architecture(s) - Variant 1

GUI

- W3C vocabularies mapping to Wikibase
entities and properties

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

[6]
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Potential NFDI4Culture KG Architecture(s) - Variant 1

GUI

- Apply reasoner 

- to materialize missing semantic 
triples from mapping files via 
inferences

- to make implicit knowledge explicit 
- and to detect potential 

inconsistencies

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

Reasoner

[6]
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Potential NFDI4Culture KG Architecture(s) - Variant 2
 

GUI

+Reasoner

- Instead of using Wikibase own blazegraph, 
synchronize with (arbitrary) external Triple Store

[6]
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Further Wikibase Requirements from the Research Community

- More flexible Wiki templates

- Removal of existing Bottlenecks

- Free (Re-)Use of existing vocabularies/ontologies

- Free (Re-)Use of own/existing URIs

- Fully transparent communication between Wiki System and Triple/Graph Store

- Fully fledged Access Control on the entity/fact level

- Possibility to (collaboratively) edit/design ontologies
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Thank you very much
for your attention!
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