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From LOD to FAIR to Linked Open Science

► Linked Open Data → RDF standards, common ground, openness, linking

► FAIR → minimum metadata, enriched metadata, community agreement

► Open Science → sharing as much as possible

► Linked Open Science → (lightweight) LOD + FAIR + Open Science 
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Image taken from https://www.w3.org/DesignIssues/LinkedData



Metadata – key to Linked Open Science

As open as possible as close as necessary

But… we still need some minimum information on that that is closed 

(same on that that is open)
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● Metadata help us describe research outcomes: publications, data, software

● Structured metadata enables bridges and also *ilities

● Structured metadata plays a key role in FAIR and makes things 

easier for machines and humans

● Big community effort, cultural change
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Metadata to improve research 
and research management 

Use Case: Software and 
Software Management Plans
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From Data to Software Management Plans
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2000 2019 2021

DMPs
maDMPs

SMPs

● Text-based

● Encapsulate research 

proposals and project 

outputs.

● Multiple ways/formats

● Improved 

interoperability

● Easy exchange across 

funders and platforms

● Text-based

● Questions and answers 

to handle research 

software management

● Multiple ways/formats



Software Management Plans
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Source: https://doi.org/10.5281/zenodo.7248877

Source: https://smw.ds-wizard.org/



Machine-actionable Software Management Plans
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● An overview of concepts 

used in the metadata 

model for maSMPs is 

available at: 

https://github.com/zbmed

-semtec/maSPMs

● The first version of 

maSMP ontology is 

available at: 

10.5281/zenodo.8089518

schemas.science
CodeMeta

RDA DMP Common Standard -maDMP

https://github.com/zbmed-semtec/maSPMs
https://github.com/zbmed-semtec/maSPMs
https://doi.org/10.5281/zenodo.8089518


Software metadata in maSMPs
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Software-related metadata at NFDI

►Working group at NFDI-Metadata on metadata for RSE

►MaRDI → Algorithms ontology

► Base4NFDI

– nfdi4software

– Jupyter4NFDI

– Terminology lookup services
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Software-related metadata at NFDI4DS
► NFDI4DS

– maSMPs

• Better support for testing and actual plan

• Validation of resulting software metadata against initial plan

• Integration to RDMO

• Alignment to SMPs by Max Planck Digital Library

– Additional metadata supporting data science and artificial intelligence use case

• Software + training datasets + models + evaluation

• Use of metadata to assess first level of reproducibility

– Metadata extraction: from FAIRness evaluators to enablers (building up on top of OEG and GESIS)
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Machine Learning Metadata

► Software

– Machine Learning algorithms

– Software to train the model → hyperparameters, hardware, training time

► Data

– Pre-processing → cleaning, missing values, normalization

– Training dataset

► Machine learning Model
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Next steps

► Mini-hackathons in November @ ZB MED Köln

– FAIRification Game for Software

– Metadata for Machine Learning

• Machine Learning Lifecycle

• Machine Learning Lifecycle - Visualization

• Metadata for Machine Learning

– Machine-actionable Software Management Plans

► Metadata schemas as Bioschemas profiles

– BioHackathon Germany

► Proof-of-concept using RO-Crates and SignPosting
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Thanks! 

Danke!
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