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The Working Group “Knowledge Graphs” (KGs) in NFDI
Section “(Meta)data, Terminologies, Provenance”
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Motivation:
● Promoting the use of knowledge graphs by consortia, 

institutions and researchers;
● Improving FAIRness of NFDI and especially 

interoperability with national and international 
research data infrastructures;

● Contributing to development of KG tools and services.
 
Numbers
● 96 subscribers to the mailing list
● 56 members representing 22 consortia: the charter 

https://doi.org/10.5281/zenodo.7515324
● 3 coordinators: Renat Shigapov (BERD@NFDI), Lozana 

Rossenova (NFDI4Culture) & Moritz Schubotz (MaRDI)



Why KGs and why KGI?
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Why KGs are an important technology for building an 
interoperability framework and enabling data 
exchange, as understood by our WG:
● KG is a graph-structured knowledge base 

containing a terminology (vocabulary or ontology) 
and data entities interrelated via the terminology;

● KGs are based on semantic web technologies 
(RDF, SPARQL, etc.) and often used for agile data 
integration; 

● KGs are already widely used by research data 
producers and managers in Germany (see poster);

● Wikidata as special connector linking between 
expert knowledge systems and world knowledge.

Invited talks:
1. PID Graph & GraphQL – Markus Stocker
2. GESIS Search & KGI – Benjamin Zapilko 

and Stefan Dietze
3. Piveau & Data Europa – Sonja Schimmler 

& Bianca Wentzel
4. NFDI4DS Search at Uni Hamburg – 

R. Usbeck, T. Taffa and A. Kraft
5. OpenAIRE Research Graph – Andreas 

Czerniak

https://zenodo.org/record/8332776


Why KGs and why KGI?

Life sciences
• DataPLANT
• FAIRagro
• NFDI4Immuno
• GHGA
• NFDI4Biodiversity
• NFDI4BIOIMAGE (KG)
• NFDI4Health
• NFDI4Microbiota (KG)

Natural sciences
• DAPHNE4NFDI
• FAIRmat
• NFDI4Cat (KG)
• MaRDI (KGs)
• NFDI4Chem (KGs)
• NFDI4Earth (KG)
• PUNCH4NFDI 4

Humanities and social sciences
• BERD@NFDI (KGs)
• KonsortSWD
• NFDI4Culture (KGs)
• NFDI4Memory (KGs)
• NFDI4Objects
• Text+ (KG)

Engineering sciences
• NFDI4DataScience (KGs & KG Software)
• NFDI4Energy (KG)
• NFDI4Ing (KG Software)
• NFDI-MatWerk (KGs & KG Software)
• NFDIxCS



Why KGs and why KGI?
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NFDI needs to be interoperable internally and 
across national and international research data 
infrastructures (as the section WGs testify): 
● Individual solutions may be required to meet 

domain-specific requirements;
● NFDI needs an interoperable network of 

metadata knowledge graphs (RDF, SPARQL);
● Consortia, institutions and researchers need 

an easy-to-use, scalable and interoperable 
KGI-as-a-Service. 



KGI-as-a-Service proposal
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…an ecosystem of software, including tools 
for data import, validation and export, 
collaborative frontends, search APIs and 
SPARQL endpoints with result 
visualization, Extract-Transform-Load and 
data linking software... 



Original proposal to Base4NFDI

Proposal submitted on 15.02.2023:
● Combining the ease-of-use of software like Wikidata with research-backed data;
● Allowing NFDI stakeholders to create KGs without administrative overhead; 
● Developing an interoperability framework for connecting KGs with research infrastructures; 
● And establishing a KGI-consultancy to increase adoption of the KGI-service. 

Pilot phase based on one specific tool suite as a ‘minimum viable product’ (Wikibase):
● Landscape analysis (learning the needs of consortia and researchers; overview papers);
● Deployment scalability (Kubernetes cluster);
● Interoperability pipelines (OAI-PMH & Codemeta / CFF import/export to SPARQL);
● Consultancy (help with creating knowledge graphs).
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Choice of pilot software suite and use cases

Wikibase and Wikidata adoption:
● Wikidata KG, already used by various consortia and participating institutions – both as a repository 

to upload data to, and a rich resource on the linked open data (LOD) cloud to federate with;
● Growing adoption of Wikibase and the popularity of Wikidata as proof-of-concept; 
● Mix of human- and machine-readable interfaces can lower the barrier to participation.

Use cases:
● MaRDI and BERD4NFDI are using Wikibase instances as central portals for all research data;
● NFDI4Culture offer Wikibase instances to annotate digitized cultural objects with structured data;
● NFDI4Memory includes FactGrid, Wikibase instance hosted at the University of Erfurt, as central 

repository for data about historical persons and events. 
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https://www.uni-erfurt.de/universitaetsrechen-und-medienzentrum


Wikidata and NFDI data



MaRDI Portal and SPARQL endpoint



BERD@NFDI: KGs of German enterprises 
(Books-to-KG data integration) & reconciliation service



NFDI4Culture: Semantic annotation of digital culture



NFDI4Memory: FactGrid



Beyond initialisation phase

Development and operation phases:
● Extending the KGI service to non-Wikibase KGs;
● Growing adoption & support for computational methods (e.g. NLP or ML models) enabled by such 

an infrastructure;
● Gathering use cases of the KGI service from consortia, institutions and researchers;
● Demonstrating national and international interoperability of NFDI.
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Outcome and feedback on the proposal
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Unsuccessful as basic services, suggested changes:
● Include use cases from more consortia;
● Better explain how the different software 

solutions already in place can be integrated;
● Gather support from more consortia at voting 

stage (especially important for later funding 
phases);

Lessons learned:
1. Natural and life sciences have other data 

workflows, not accounted for in case 
studies we considered for pilot phase.

2. Ontology and terminology service 
questions need to be solved 
independently from concrete KG 
infrastructure solutions.

3. Service-orientation of Base4NFDI doesn’t 
provision for implementation of one 
specific open source solution.



Outlook and next steps

● Reformulating the base service proposal as a dedicated 

DFG proposal focused on further development of Wikibase 

suite, matching the research and expertise of the 

co-applicants;

● Focus WG activities around more cooperation with other 

WGs and the Sections in order to work jointly on issues 

with the application of KGs independent of specific 

software solutions (e.g. ontologies and ontology alignment, 

terminology services, etc.).
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More at:

Join us!

https://doi.org/10.5281/zen
odo.7515324
https://doi.org/10.5281/zen
odo.8337431 

https://lists.nfdi.de/postori
us/lists/section-metadata-
wg-kg.lists.nfdi.de
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