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NFDI 

Facilitated access to digital data resources:

• Promote the exchange between different 

research units and disciplines

• Simplify research data management at the 

international level

• Exploit potentials across disciplines 

• Take the needs of different communities into 

account 
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(Most) NFDI consortia have rather similar information needs

1. Provision of information about the consortium itself, as e.g.,

■ People, organisations, services, resources, etc.

2. Provision of information about the consortium related research 
data, i.e. 

■ (Distributed) data resources and (data) services
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Starting Point: Information Needs
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● Prof. Felix Fritzen
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● NFDI Ontologies Architecture

○ NFDI Core Ontology (NFDI Core)

○ MatWerk Ontology - MWO

● MSE Knowledge Graph v1.0

● MSE Knowledge Graph v2.0

○ NFDI MatWerk LOD Working Group

Agenda @ Patents4Science Workshop
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- NFDI ontologies follow modular approach
- NFDIcore v1.1.0 represents NFDI consortia in general
- NFDI modules represent specific consortia, as e.g. NFDI-MatWerk
- Specific requirements of consortia lead to ontology extension

NFDIcore

mwo cto

NFDI core 
ontology

NFDI-MatWerk 
ontology 
module

NFDI ontologies

nfdi4Culture 
ontology module

Further Extensions:
nfdi4DataScience
nfdi4Memory

MaRDI

NFDI Ontologies Architecture
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NFDI Core Ontology (NFDI Core)

● Represents NFDI consortia and their 
contributions (services, data sets, 
guidelines, etc)

● Contains 34 classes and 58 object and 
data properties

● Links to 20+ external vocabularies

● Available online: 
https://github.com/ISE-FIZKarlsruhe/nfdicore

● Documentation:
https://nfdi.fiz-karlsruhe.de/ontology_v1.1.0

Temporary namespace:
https://nfdi.fiz-karlsruhe.de/ontology

https://github.com/ISE-FIZKarlsruhe/nfdicore
https://nfdi.fiz-karlsruhe.de/ontology_v1.1.0
https://nfdi.fiz-karlsruhe.de/ontology


8

MatWerk Ontology (MWO)

● MWO ontology - release: v1.0.0

● Based on NFDICORE v1.0.2

● Contains 115 classes and 103 object and 
data properties

● Mapped to 11 external vocabularies

● Content negotiation (HTML/OWL) enabled

● Documentation can be found at:
http://purls.helmholtz-metadaten.de/mwo 

● Development version:
https://git.rwth-aachen.de/nfdi-matwerk/ta-oms/mwo

● Modular design based on 
NFDI Core 
+ Domain extension (MWO) e.g. Material, 
Method, Instrument and Workflows.

http://purls.helmholtz-metadaten.de/mwo
https://git.rwth-aachen.de/nfdi-matwerk/ta-oms/mwo
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The MSE KG v1.0

CONTENT:
- Index and Metadata for MatWerk Project Resources

- Community: persons, institutions, etc.
- Infrastructure: software, workflows, 

instruments, etc.
- Data: data repositories, publications, etc. 
- Educational Events: Lecture, Summer School, 

Educational Resource, etc.

PURPOSE:
- Backend (Meta-)Data Resource for the

MatWerk Portal

https://demo.fiz-karlsruhe.de/matwerk/ 
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https://demo.fiz-karlsruhe.de/matwerk/
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The MSE KG v1.0 - Workflow 

https://git.rwth-aachen.de/nfdi-matwerk/ta-oms/kg_demonstrator 

https://git.rwth-aachen.de/nfdi-matwerk/ta-oms/kg_demonstrator
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1. created survey spreadsheet which we sent out to PPs and other TAs

2. Manual gathering of data related to NFDI-MatWerk and MSE community

3. Total of 381 entries in 9 categories

Currently collected data

Category
Total
381

People 51

Software 199

Data Portals 67

Metadata & Standardization 33

Published Datasets 7

Large Scale Facilities 8

Instruments 2

Educational Events & Resources 14

Patents 0

currently collected data on participants:

currently collected data on data portals:

currently collected data on metadata standards:

currently collected data on software:

The MSE KG v1.0  - Data Collection
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The MSE KG v1.0

LodView, in conjunction with a SPARQL endpoint

https://demo.fiz-karlsruhe.de/matwerk 

https://demo.fiz-karlsruhe.de/matwerk
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The MSE KG v1.0 - Statistics

https://demo.fiz-karlsruhe.de/matwerk 

● Number of triples: 8203
● Number of entities: 1893

Number of entities for each Classes

https://demo.fiz-karlsruhe.de/matwerk
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The MSE KG v1.0  - An Instance of a Person

https://demo.fiz-karlsruhe.de/matwerk/E14862 

https://demo.fiz-karlsruhe.de/matwerk/E14862
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The MSE KG v1.0  - An Instance of an Organization

https://demo.fiz-karlsruhe.de/matwerk/E1016 

https://demo.fiz-karlsruhe.de/matwerk/E1016
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The MSE KG v1.0  - An Instance of a Dataset

https://demo.fiz-karlsruhe.de/matwerk/E1173747 

https://demo.fiz-karlsruhe.de/matwerk/E1173747
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The MSE KG v1.0

LodView, in conjunction with a SPARQL endpoint

https://demo.fiz-karlsruhe.de/matwerk 

https://demo.fiz-karlsruhe.de/matwerk


https://demo.fiz-karlsruhe.de/sparql 
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The MSE KG v1.0  - SPARQL query examples 

Who is working with Researcher "Ebrahim Norouzi" in the same group? Return the ORCID IDs.

https://demo.fiz-karlsruhe.de/sparql?default-graph-uri=&qtxt=%23+Who+is+working+with+Researcher+%22Ebrahim+Norouzi%22+in+the+same+group%3F+Return+the+ORCID+IDs.%0D%0A%0D%0APREFIX+nfdicore%3A+%3Chttp%3A%2F%2Fnfdi.fiz-karlsruhe.de%2Fontology%2F%3E%0D%0APREFIX+rdfs%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0D%0APREFIX+mwo%3A+%3Chttp%3A%2F%2Fpurls.helmholtz-metadaten.de%2Fmwo%2F%3E%0D%0APREFIX+foaf%3A+%3Chttp%3A%2F%2Fxmlns.com%2Ffoaf%2F0.1%2F%3E%0D%0A%0D%0ASELECT+%3Fperson+%3Fpersonlabel+%3Forcidid%0D%0AWHERE+%7B%0D%0A%0D%0A++++%23+Find+the+researcher+with+name+%22Ebrahim+Norouzi%22%0D%0A++++%3Fresearcher+rdfs%3Alabel+%3Fresearcherlabel++FILTER+regex%28%3Fresearcherlabel++%2C+%22ebrahim+norouzi%22%2C+%22i%22%29+%0D%0A%0D%0A++++%23+Get+the+affiliation+of+the+researcher%0D%0A++++%3Fresearcher+mwo%3AhasAffiliation+%3FAffiliation+.%0D%0A%0D%0A++++%23+Find+persons+with+the+same+affiliation+but+different+from+the+researcher%0D%0A++++%3Fperson+mwo%3AhasAffiliation+%3FAffiliation+FILTER+%28%3Fperson+%21%3D+%3Fresearcher%29+.%0D%0A%0D%0A++++%23+Get+the+label+of+the+person%0D%0A++++%3Fperson+rdfs%3Alabel+%3Fpersonlabel+.%0D%0A%0D%0A++++%23+Get+the+ORCID+ID+of+the+person%0D%0A++++%3Fperson+mwo%3AhasORCID+%3Forcidid+.%0D%0A%7D&format=text%2Fhtml&should-sponge=&timeout=0&signal_void=on
https://demo.fiz-karlsruhe.de/sparql?default-graph-uri=&qtxt=%23+Who+is+working+with+Researcher+%22Ebrahim+Norouzi%22+in+the+same+group%3F+Return+the+ORCID+IDs.%0D%0A%0D%0APREFIX+nfdicore%3A+%3Chttp%3A%2F%2Fnfdi.fiz-karlsruhe.de%2Fontology%2F%3E%0D%0APREFIX+rdfs%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0D%0APREFIX+mwo%3A+%3Chttp%3A%2F%2Fpurls.helmholtz-metadaten.de%2Fmwo%2F%3E%0D%0APREFIX+foaf%3A+%3Chttp%3A%2F%2Fxmlns.com%2Ffoaf%2F0.1%2F%3E%0D%0A%0D%0ASELECT+%3Fperson+%3Fpersonlabel+%3Forcidid%0D%0AWHERE+%7B%0D%0A++++%23+Find+the+researcher+with+the+name+%22Ebrahim+Norouzi%22%0D%0A++++%3Fresearcher+rdfs%3Alabel+%3Fresearcherlabel+FILTER+REGEX+(%3Fresearcherlabel%2C+%22ebrahim+norouzi%22%2C+%22i%22)%0D%0A%0D%0A++++%23+Get+the+affiliation+of+the+researcher%0D%0A++++%3Fresearcher+mwo%3AhasAffiliation+%3FAffiliation+.%0D%0A%0D%0A++++%23+Find+persons+with+the+same+affiliation+but+different+from+the+researcher%0D%0A++++%3Fperson+mwo%3AhasAffiliation+%3FAffiliation+FILTER+(%3Fperson+!%3D+%3Fresearcher)+.%0D%0A%0D%0A++++%23+Get+the+label+of+the+person%0D%0A++++%3Fperson+rdfs%3Alabel+%3Fpersonlabel+.%0D%0A%0D%0A++++%23+Get+the+ORCID+ID+of+the+person%0D%0A++++%3Fperson+mwo%3AhasORCID+%3Forcidid+.%0D%0A%7D&format=text%2Fhtml&should-sponge=&timeout=0&signal_void=on
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The MSE KG v1.0 - SPARQL query examples 

Who is working with Researcher "Ebrahim Norouzi" in the same group? Return the ORCID IDs.

https://demo.fiz-karlsruhe.de/sparql 

https://demo.fiz-karlsruhe.de/sparql?default-graph-uri=&qtxt=%23+Who+is+working+with+Researcher+%22Ebrahim+Norouzi%22+in+the+same+group%3F+Return+the+ORCID+IDs.%0D%0A%0D%0APREFIX+nfdicore%3A+%3Chttp%3A%2F%2Fnfdi.fiz-karlsruhe.de%2Fontology%2F%3E%0D%0APREFIX+rdfs%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0D%0APREFIX+mwo%3A+%3Chttp%3A%2F%2Fpurls.helmholtz-metadaten.de%2Fmwo%2F%3E%0D%0APREFIX+foaf%3A+%3Chttp%3A%2F%2Fxmlns.com%2Ffoaf%2F0.1%2F%3E%0D%0A%0D%0ASELECT+%3Fperson+%3Fpersonlabel+%3Forcidid%0D%0AWHERE+%7B%0D%0A++++%23+Find+the+researcher+with+the+first+name+%22Ebrahim%22%0D%0A++++%3Fresearcher+foaf%3AfirstName+%22Ebrahim%22%5E%5Exsd%3Astring+.%0D%0A%0D%0A++++%23+Find+the+researcher+with+the+surname+%22Norouzi%22%0D%0A++++%3Fresearcher+foaf%3Asurname+%22Norouzi%22%5E%5Exsd%3Astring+.%0D%0A%0D%0A++++%23+Get+the+affiliation+of+the+researcher%0D%0A++++%3Fresearcher+mwo%3AhasAffiliation+%3FAffiliation+.%0D%0A%0D%0A++++%23+Find+persons+with+the+same+affiliation+but+different+from+the+researcher%0D%0A++++%3Fperson+mwo%3AhasAffiliation+%3FAffiliation+FILTER+(%3Fperson+!%3D+%3Fresearcher)+.%0D%0A%0D%0A++++%23+Get+the+label+of+the+person%0D%0A++++%3Fperson+rdfs%3Alabel+%3Fpersonlabel+.%0D%0A%0D%0A++++%23+Get+the+ORCID+ID+of+the+person%0D%0A++++%3Fperson+mwo%3AhasORCID+%3Forcidid+.%0D%0A%7D&format=text%2Fhtml&should-sponge=&timeout=0&signal_void=on
https://demo.fiz-karlsruhe.de/sparql?default-graph-uri=&qtxt=%23+Who+is+working+with+Researcher+%22Ebrahim+Norouzi%22+in+the+same+group%3F+Return+the+ORCID+IDs.%0D%0A%0D%0APREFIX+nfdicore%3A+%3Chttp%3A%2F%2Fnfdi.fiz-karlsruhe.de%2Fontology%2F%3E%0D%0APREFIX+rdfs%3A+%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0D%0APREFIX+mwo%3A+%3Chttp%3A%2F%2Fpurls.helmholtz-metadaten.de%2Fmwo%2F%3E%0D%0APREFIX+foaf%3A+%3Chttp%3A%2F%2Fxmlns.com%2Ffoaf%2F0.1%2F%3E%0D%0A%0D%0ASELECT+%3Fperson+%3Fpersonlabel+%3Forcidid%0D%0AWHERE+%7B%0D%0A%0D%0A++++%23+Find+the+researcher+with+name+%22Ebrahim+Norouzi%22%0D%0A++++%3Fresearcher+rdfs%3Alabel+%3Fresearcherlabel++FILTER+regex%28%3Fresearcherlabel++%2C+%22ebrahim+norouzi%22%2C+%22i%22%29+%0D%0A%0D%0A++++%23+Get+the+affiliation+of+the+researcher%0D%0A++++%3Fresearcher+mwo%3AhasAffiliation+%3FAffiliation+.%0D%0A%0D%0A++++%23+Find+persons+with+the+same+affiliation+but+different+from+the+researcher%0D%0A++++%3Fperson+mwo%3AhasAffiliation+%3FAffiliation+FILTER+%28%3Fperson+%21%3D+%3Fresearcher%29+.%0D%0A%0D%0A++++%23+Get+the+label+of+the+person%0D%0A++++%3Fperson+rdfs%3Alabel+%3Fpersonlabel+.%0D%0A%0D%0A++++%23+Get+the+ORCID+ID+of+the+person%0D%0A++++%3Fperson+mwo%3AhasORCID+%3Forcidid+.%0D%0A%7D&format=text%2Fhtml&should-sponge=&timeout=0&signal_void=on
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The MSE KG v1.0

LodView, in conjunction with a SPARQL endpoint

https://demo.fiz-karlsruhe.de/matwerk 

https://demo.fiz-karlsruhe.de/matwerk


● NFDI Ontologies Architecture

○ NFDI Core Ontology (NFDI Core)

○ MatWerk Ontology - MWO

● MSE Knowledge Graph v1.0

● MSE Knowledge Graph v2.0

○ NFDI MatWerk LOD Working Group

Agenda @ Patents4Science Workshop
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NFDI MatWerk KG v2.0

CONTENT:
- Index and Metadata for 

MatWerk Project Resources (v1.0)
- plus Metadata for MatWerk content as 

e.g., from
(1) Fully fledged Semantic Data 

resources
(2) Structured Data resources 

(Legacy Data resources)
(3) Wikibase-based resources

PURPOSE:
- Metadata for retrieval, exploration, and 

analysis of MatWerk research data 
resources
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MSE KG and MatWerk Data Resources
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NFDI MatWerk KG: Content Integration  

MSE KG v1.0 +  Content Graph    =  MSE KG v2.0

CONTENT GRAPH
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○ NFDI Core Ontology (NFDI Core)

○ MatWerk Ontology - MWO

● MSE Knowledge Graph v1.0

● MSE Knowledge Graph v2.0

○ NFDI MatWerk LOD Working Group

Agenda @ Patents4Science Workshop

26



NFDI MatWerk LOD Working Group  
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NFDI MatWerk LOD Working Group  

Interested to join the 
LOD Working group?

The goal of this working group is to 

address the problems that participant 

projects face when working with or towards 

LOD.

The information collected in LOD working 

group will be integrated into the knowledge 

graph.
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Utilising Large Language Models for 
Ontology Evaluation in the Field of 

Materials Science Engineering

Should domain experts know SPARQL?



Summary

● MSE KG v1.0
● How to contribute to the MSE KG v1.0 (Project Resources)?
● How to contribute to the MSE KG v2.0, Metadata for MatWerk 

content (MatWerk Data Resources)?
● Query the MSE KG using SPARQL endpoint and LLM in natural 

text.



https://open.hpi.de/courses/knowledgegraphs2023 

Free Open MOOC: Knowledge Graphs - Foundations and 
Applications

Thank you 
very much 

for your 
attention!

https://open.hpi.de/courses/knowledgegraphs2023

