
Making research data FAIR requires more than storing and publishing files. Research 
repositories, persistent identifiers, appropriate licensing, structured metadata, and common 
standards provide the foundation for making data findable, accessible, interoperable, and 
reusable. However, practical reuse also requires sufficient scientific context, harmonized 
data structures, provenance, and machine-readable access. 
This contribution introduces key concepts around research data repositories and licensing 
before exploring interoperability and reuse through the example of NOMAD and NOMAD 
Oasis ecosystem, developed within the FAIRmat consortium. NOMAD provides a 
domain-specific approach to structuring heterogeneous research data, linking samples, 
processes, measurements, and results, and enabling data to be searched, analyzed, and 
reused across scientific workflows.Building on these concepts, we introduce a layered view 
of AI-ready research data: from 
structured and harmonized data, through provenance and reproducibility, to dynamic dataset 
construction and ultimately integration with computational and machine-learning workflows. 
This perspective also provides a practical way to discuss FAIRness: not only in terms of 
formal indicators, but in terms of how effectively research data can be understood and 
reused by humans and machines. 
Examples from materials-science workflows illustrate how FAIR principles can be translated 
from general guidelines into practical research data infrastructure. 


