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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
● 125 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 

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



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
● Consortia, institutions and researchers need an easy-to-use, scalable and 

interoperable KGI-as-a-Service. 



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 5

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



KGI4NFDI  - KGI-as-a-Service
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…will include a KG registry, which will 
aggregate information on all KGs 
contributed by NFDI consortia and by the 
research communities they represent, as 
well as a service to facilitate access to KGs 
across NFDI projects. Furthermore, the 
base service aims to empower research 
communities to create KGs by providing 
the necessary technologies and expertise 
for decentralised KG instances based on 
standards and tried-and-tested 
approaches.



KGI team 
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● FIZ Karlsruhe (MaRDI)
● GESIS (NFDI4DataScience)
● TIB (NFDI4Culture)
● Uni Mannheim Library (BERD@NFDI)
● ZB MED (NFDI4Microbiota) 
● ZBW (KonsortSWD)

Co-applicant and participant affiliations to NFDI consortia. Data sourced from Wikidata: https://w.wiki/99YJ 

https://w.wiki/99YJ


Work Package 1 - Central services 

● D1.1 Central Registry of Knowledge Graphs in NFDI
○ registry in the form of a knowledge graph to host metadata about NFDI services 

that rely on KGs

○ adoption of a simple ontology (based on ongoing work in several consortia) 

○ editorial and curatorial process via common, easy-to-contribute-to and 

collaborative tool

○ RDF-based ETL workflow (based on NFDI4Culture)

● D1.2 Platform for search and query across KGs
○ central website    

○ example queries
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Work Package 1 - Central services 

9https://sparql.kgi.services.base4nfdi.de/ (WIP!)

https://sparql.kgi.services.base4nfdi.de/


Work Package 2 - Consultancy and Guidelines 
 

● D2.1 Guidelines for creating and hosting Knowledge Graphs
○ set of guidelines, step-by-step instructions, educational videos for:

1. Installation & Configuration

2. Data Modeling & Import

3. Querying

> Apache Jena and Virtuoso Draft guidelines published via GitHub

○ Ansible playbooks for deployment;

○

> Wikibase deployment pipeline presented at MediaWiki Users and Dev Con 2024:
info | video

● D2.2  Consultancy service
○ consultancy service with central contact point available via the main service hub

○ regular office hours as well as 1-to-1 consulting sessions on demand
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DRAFT

https://kgi4nfdi.github.io/Guidelines/

https://www.semantic-mediawiki.org/wiki/MediaWiki_Users_and_Developers_Conference_Fall_2024/Wikibase4Research:_A_toolbox_for_Wikibase_Users_and_Developers
https://www.youtube.com/watch?v=vyfPJYfGwaI
https://kgi4nfdi.github.io/Guidelines/


Work Package 3 - Interoperability Strategy

 
● D3.1 Strategy for metadata mapping, linking, and integration

○ based on a specification of interoperability dimensions considering:

■ existing and well-established standards & vocabularies – schema.org, Dublin Core, NFDIcore ontology, etc.

■ APIs for data sharing, such as OAI-PMH (Open Archives Initiative Protocol for Metadata Harvesting)

■ PIDs for consistent identification across all data

■ existing works on interoperability by other initiatives (e.g. EOSC interoperability framework)

○ strategy document which supports necessary consensus-building processes by providing guidelines and best practices

● D3.2 Strategy for interoperability with national and international KG initiatives
○ strategy to establish interoperability with: OpenAIRE Graph, PID Graph, ORKG, Helmholtz KG and Wikidata

○ identification of basis for potential collaboration and joint activities.
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Work Package 4 - Community Support

 
● D4.1 Survey for the existing KG adoption practices in NFDI

○ two objectives: 

(a) identify requirements and feedback (benefits and challenges) relating to  KG adoption

(b) monitor, to the extent possible, KG adoption across the NFDI, including new use cases, technology preferences/solutions, and so on.

○ collaboration with Base4NFDI team and service steward

○ compare survey findings with international initiatives (EOSC, RDA) and monitor changes to the state of the art

● D4.2 Show cases
○ case studies to monitor and assess how the KGI basic service impacts consortia, and what synergies it offers

○ incubator process following the example of the NFDI AAI basic service to grow number over time

○ monitor development and/or adoption across consortia and facilitate exchange between KGI and the selected case studies

○ select the “query of the month” to show the value of connected NFDI KGs

○ examples  of ontology harmonisation for KGs from different consortia with close topical proximity.
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Working with the Base Services team

13

Developing User Personas for the KGI service



Working with the Base Services team
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Developing User Personas for the KGI service



Plans for the Integration Phase

 ● Integration of a Natural Language Interfaces using LLMs
● Tighten integration of / interaction with other Base4NFDI services
● Transitioning experimental KGs into stable stages
● Supporting ontology harmonization and mapping (according to strategy from D3.1)
● Extension of collection of Show Cases
● Interaction with EOSC services
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Plans for the Ramp-up Phase

 

● Increase service performance and increase responsiveness
● Increase reliability and monitoring
● Reduce issue resolution time



Thank you!
Questions?

Funded by Deutsche Forschungsgemeinschaf as part of Base4NFDI. DFG Grant Number: 521453681


