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Timeline of MaterialsCommons

MC kickoff meeting | 17 June 2026 Seite 2

First considerations and 
development of 

concepts

Beginning 2020�s

MaterialsCommons
Proposal-Submission

23 September 2025

Invite for Grant 
Agreement preparation

5th January 2026

Running project

June 2026 � June 2030

Further development of 
MaterialsCommons-

infrastructure beyond
end of project

Strategic Materials Agenda, April 2023:

Strategic Research and Innovation Agenda (SRIA), 

November 2024:

February 2022:

HORIZON-CL4-INDUSTRY-2025-01-MATERIALS-45 



Initial Infrastructure elements of MaterialsCommons4.eu
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� and many more!

Selection of initial consortia and repositories, that will be linked in MaterialsCommons



Fraunhofer

Karlsruhe Institute of Technology

Humboldt University of Berlin

Bundesanstalt für Materialforschung und -prüfung

The European Materials Modelling Council

Université catholique de Louvain

Technical University of Denmark

Linköping University

Commissariat à l�énergie atomique et aux énergies alternatives

Centre national de la recherche scientifique

Paul Scherrer Institute

J. Heyrovsky Institute of Physical Chemistry

Materials Center Leoben

National Research Council of Italy

Politecnico di Torino

Politecnico di Milano

University of Bologna

University of Cambridge

UK Research and Innovation - STFC

VTT Technical Research Centre of Finland

CSC � IT Center for Science

Tekniker

IMDEA Materials Institute

Barcelona Supercomputing Center

Trinity College Dublin

SINTEF

Associated Partners Associated Collaborators

MaterialsCommons - project partners

4MC kickoff meeting | 17 June 2026



Architecture of MaterialsCommons
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MaterialsCommons - expected outcome
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� Create a pioneer federated digital infrastructure for advanced 

materials research and development, 

demonstrating use cases facilitating industrial uptake and 

offering a feedback loop to academic research.

� Give researchers from industry and academia access to interoperable, 

heterogeneous and FAIR data sources and computational tools integrated 

in the workflows for the design and development of advanced materials.

� Address the requirements of experimental workflows for high-quality, well-

structured and documented primary data by providing tailored solutions to 

experimentalists.

� Provide a framework to support self-driving labs using the digital infrastructure, 

enabling to use of state-of-the-art AI technologies and predictive modelling 

techniques in industry and academia.

� Devise mechanisms for long term sustainability and expansion to future use cases.



Structure of MaterialsCommons
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� Building a FAIR-compliant semantic framework with specified 

quality requirements, governance rules, and publication workflows

� Creating a technical specification for human and machine 

actionable linked data schema language

� Providing user-friendly tools for documentation, search, and 

knowledge integration

� Foundation for interoperability between data, software, and 

communities

Establish user-friendly services for 

semantic annotation of FAIR data by 

schemas actionable in application 

programming interfaces 



Structure of MaterialsCommons

� Interoperable workflow definition for simulation, 

experiment, and machine learning

� FAIR-compliant and machine-readable description of 

individual process steps

� Integration of self-driving labs, electronic lab 

notebooks, and AI-supported automation

� Support for closed, adaptive research and development 

cycles
Develop interoperable workflows able to 

create ML-actionable links between materials 

modelling and self-driving laboratories 



Structure of MaterialsCommons

� Harmonization of European materials data infrastructures

� Federated access to distributed data via shared APIs and 

standards

� Secure data use, literature data acquisition, and federated 

learning

� Validation using real-world community data scenarios

Provide access to different dataspaces, 

databases, computing environments



Challenges in Semantic Interoperability
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Proposed Solutions
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Proposed Solutions
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Provided Service Building Blocks
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Industry 4.0 
(Lab & Fab)

Hybrid information 
systems

FAIR Data
Ontologies and 

semantic data 

spaces

Machine 

readable

IoT & Inline 

Sensing

Automation & 

Robotics

AI, ML &

Modeling

Human 

operable

Manual Tasks 

& Offline 

Charac-

terization

Materials Acceleration @ Fraunhofer

Slide 14

Nano particle
synthesis

Fully automatic 
Glas-Screening

Tissue engineering /  
medical testing

Battery material 
synthesis (BIG-MAP)

Link: ISC Digital/MAPs

 Strong cooperation

with lab automation

and materials domain

experts



- public -

OpenSemanticLab Concept

Inventory Management

Standardized Processes (Generative) AI

Knowledge Base 
& (Lab) Notebook

Machine Interfaces

Computational science



Slide 16

- Data Catalog export

- Object-Oriented Linked Data (OO-LD)

- Ontology import / export

- Triplestore with SPARQL endpoint

- Trigger experimental and 
computational workflows

OpenSemanticLab
Catena-X / EDC

AAS / SAMM

DCAT + API

Protégé

RDF/OWL

Sparklis, Federated

Query, etc.

SPARQL

External Workflows,

e.g. openLCA, Prefect

API

Other hostings

Shareable Data & 

Schemas

SCHEMA

Data Archives,

e.g. Zenodo



Technology overview of semantic interoperability 
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- OpenSemanticLab is based on object 

oriented linked data schemas (OO-LD) as 

meta-industry standard

- On the one hand, those schemas auto-

generate both human (UI) and machine 

interfaces (API)

- One the other hand, those schemas can be 

annotation with arbitrary ontologies in 

order to auto-create RDF graphs in the 

background

https://github.com/OO-LD/schema

RAG
Structured 
Output / 
Tool Calling



Technology overview of semantic interoperability 
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Dataset DatasetDataService
is input of /

consumed by
Has output / 

produces

Software

Deployment https://myservice.com/s123

deploys

endpoint

SubclassOf

CyclingDataset
Performance

Dataset

CyclingData

Scriptis input of /

consumed by
Has output / 

produces

@app.post(�/run/�)

def: run(param: CyclingDataset) -> PerformanceDataSet:

�

return data

data = CyclingDataset()

res: PerformanceDataSet = PerformanceDataSet(

**requests.post(�https://myservice.com/s123/run/�, json=data.json() ).json()

)

Schema

Instance

Server Code

Client Code

Code Generator

Deployment (e.g. 

Prefect, Pyiron)

May use e.g. 

HPCs in the

Background



https://www.youtube.com/watch?v=8XypKdFaxpM

In the area of LLMs, how much integration is still required?
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In the area of LLMs, how much integration is still required?
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In the area of LLMs, how much integration is still required?
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Technology overview of semantic interoperability 
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Coherent Software Development
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Coherent Software Development
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Federated AND User Centered
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Federated�
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Federated�
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https://eclipse-dataspace-protocol-base.github.io/DataspaceProtocol



Federated � AND User Centered
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Federated � AND User Centered
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Contact

Dr. Simon Stier

Head of Digital Transformation

simon.stier@isc.fraunhofer.de

Fraunhofer-Institut für Silicatforschung ISC

Neunerplatz 2 

97082 Würzburg

Germany


