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Describe and package data collections, datasets, software etc. 
→ data moves with its metadata
Platform-independent object exchange between repositories and services
Support reproducibility and analysis: link data with codes and workflows
Transfer of sensitive/large distributed datasets with persistent identifiers
Aggregate citations and persistent identifiers
Propagate provenance and existing metadata
Publish and archive mixed objects and references
Reuse existing standards, but hide their complexity

Aims of FAIR Research Objects

https://researchobject.org/


{
 "@id": "https://orcid.org/0000-0002-8367-6908",
 "@type": "Person",
 "affiliation": { "@id": "https://ror.org/03f0f6041" },
 "name": "J. Xuan"
}

{
 "@id": "https://ror.org/03f0f6041",
 "@type": "Organization",
 "name": "University of Technology Sydney",
 "url": "https://www.uts.edu.au/"
}

{
 "@id": "figure.png",
 "@type": ["File", "ImageObject"],
 "name": "XXL-CT-scan of an XXL Tyrannosaurus rex skull",
 "identifier": "https://doi.org/10.5281/zenodo.3479743",
 "author": {"@id": "https://orcid.org/0000-0002-8367-6908"},
 "encodingFormat": "image/png"
}

Linked Data.. by stealth



https://www.npmjs.com/package/ro-crate-html 

FAIR is not just 
machine-readable!

https://www.npmjs.com/package/ro-crate-html


RO-Crate in practice RO-Crate is used by multiple international 
projects

Applied across research domains –
from life sciences to cultural heritage

https://www.researchobject.org
/ro-crate/use_cases 

https://www.researchobject.org/ro-crate/use_cases
https://www.researchobject.org/ro-crate/use_cases


Collecting corpora for a 
Language Data Commons

https://www.researchobject.org/ro-crate/ldaca 
https://www.researchobject.org/ro-crate/paradisec 

https://youtu.be/p-GZbe-Kzww 

    {
      "@id": "#place-Kiriwina",
      "@type": "Place",
      "geo": {
        "@id": "#geo-151.0,-8.6-151.2,-8.4"
      },
      "name": "Kiriwina"
    },
    {
      "@id": "#language-kij",
      "@type": "Language",
      "code": "kij",
      "location": {
        "@id": "#geo-150.294,-8.879-151.2,-8.32"
      },
      "name": "Kilivila"
    },

{
  "@id": "#geo-150.294,-8.879-151.2,-8.32",
  "@type": "Geometry",
  "asWKT": "POLYGON((150.294 -8.32, 151.2 
-8.32, 151.2 -8.879, 150.294 -8.879, 150.294 
-8.32))"

},

https://www.researchobject.org/ro-crate/ldaca
https://www.researchobject.org/ro-crate/paradisec
https://youtu.be/p-GZbe-Kzww
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https://earth-system.usegalaxy.eu/ 

https://earth-system.usegalaxy.eu/


Exporting a workflow invocation in RO-Crate

• Run the workflow 

• Galaxy saves all the analytical steps 

of the workflow in your history



Title Here

Workflow systems in BioDT
Nextflow: Assisting developers for RO-Crate of runs and from nf-core

Snakemake: With BGE adding RO-Crate of runs

pydoit: Created https://github.com/BioDT/pydidit

Lexis: Exploring two strands: 

a) Creating RO-Crate as part of workflow
b) Airflow engine to save provenance of workflow execution

“Manual” workflows: Choose a template, use Crate-O editor, and upload 
to WorkflowHub

RO-Crate native: DestinE Platform – evaluate Galaxy, WfExS?
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https://github.com/BioDT/pydidit
https://language-research-technology.github.io/crate-o/


https://workflowhub.eu/ 

https://workflowhub.eu/


Share and version my workflow



https://doi.org/10.48546/workflowhub.sop.14.1 
https://www.youtube.com/watch?v=380EwriHzHc 

https://doi.org/10.48546/workflowhub.sop.14.1
https://www.youtube.com/watch?v=380EwriHzHc


pDT examples https://github.com/BioDT/biodt-fair 

https://github.com/BioDT/biodt-fair


agroclim workflow demo 
agroclim - using crop growth models and DestinE data

3rd Destination Earth User eXchange - Claus Weiland et al.

https://bit.ly/agroclimmov

https://docs.google.com/file/d/13J3xMf45zNdFhibRMrMjpBI8ig38IW7n/preview
https://bit.ly/agroclimmov


RO-Crate Profiles: 
Defined Content Checklists

Profiles give a set of conventions, types and 
properties that minimally require and 
expect to be present in that subset of 
RO-Crates.

● Duck typing for creation, consumption, 
rendering

● Classification for finding and 
comprehension. 

● Profile Crate for further defining 
RO-Crates profile resources

● Key to extensibility and diversity
Julian Lopez Gordillo
https://github.com/BioDT/biodt-fair 

FDO Dataset Profile

FDO Workflow Profile

FDO Kernel Profile

FDO Model Profile

FDO Mapping Set Profile

LEXIS Profile?

https://www.researchobject.org/ro-crate/specification/1.2-DRAFT/profiles.html
https://github.com/BioDT/biodt-fair


RO-Crate tutorials & tools

https://www.researchobject.org/ro-crate/tutorials 

Sandbox (experimental): https://ro-crate.ldaca.edu.au/ 

Crate-O editor: https://language-research-technology.github.io/crate-o/ 

Python: https://pypi.org/project/rocrate/ 

https://www.researchobject.org/ro-crate/tutorials
https://ro-crate.ldaca.edu.au/
https://language-research-technology.github.io/crate-o/
https://pypi.org/project/rocrate/


Current RO-Crate trends in biodiversity & earth sciences

RO-Crate and Signposting “Webby FDOs” is recognized as a viable

FAIR Digital Objects implementation (FDO2024)

Biodiversity Genomics Europe using RO-Crate for ENA submissions

Dataverse has added RO-Crate support

RO-Crate in climate science: FAIR-EASE, CLIMATE-ADAPT4EOSC, FAIR2ADAPT

Digital Twin for GEOphysical extremes (DT-GEO): RO-Crate both for HPC 

workflows (COMPSs) and in EPOS Metadata schema

https://www.researchobject.org/ro-crate/community 

https://s11.no/2024/webby-fdos/
https://www.researchobject.org/ro-crate/community


Next steps (a taster!)

EuroScienceGateway: Workflows as FAIR Digital Objects in EOSC

EOSC-ENTRUST, EVERSE and HDR UK using RO-Crate for federated analytics 

“Five Safes RO-Crate”

BioFAIR UK: BioCommons infrastructure for UK life science researchers

NFDI4DS: Hackathon 2024: Webby FDOs with RO-Crates and FAIR 

Signposting 

RO-Crate governance: Community driven (2018→)

→ Steering committee (2025)

https://www.researchobject.org/ro-crate/community 

https://biofair.uk/
https://zbmed.github.io/nfdi4ds-hackathons/docs/2024.html
https://zbmed.github.io/nfdi4ds-hackathons/docs/2024.html
https://www.researchobject.org/ro-crate/community
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