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FAIR Principles
Guidelines to set expectations between
creators, providers and users 

Scientific Data 3, 160018 (2016) doi:10.1038/sdata.2016.18

What

How

Persistent identifiers, 
rich metadata, 
indexed/registered

Machine 
processable 
metadata using 
standards

Clear access 
protocols
Access metadata even 
if the data has gone

Metadata 
standards, data 
usage license, 
provenance

Objects discoverable, reusable using standards



Why FAIR Computational Workflows?

How can I find already existing workflows?

Can I access them? Public or private? Git repository?

What language is it written in?

Can I rework it to use my tool?

Is it well enough described so I can understand it?

Can I use it? Adapt it?

Can I reuse it in our infrastructure?

Does it make FAIR data?

Can I establish a claim for it when I publish?

Will I get credit?

Can I track that credit?



Why FAIR Computational Workflows?

What workflow systems are used?

What is the impact of a workflow?

What workflows can be reused/exchanged?

Can we reproduce a publication result?

What is the workflow provenance for a result?

Can I build citation graphs for workflows?

What is the DOI for a workflow?



Workflows are SoftwareWorkflows are Epistemic Artefacts
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https://workflowhub.eu

1200+ Workflows
332 Teams
26 Workflow languages/types

DOI 
Versioning
Rich metadata (schema.org)
Git integration
WfMS integration

https://workflowhub.eu
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FAIR Metadata packaging and exchange

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

           
        

           
        https://www.researchobject.org/workflow-run-crate/

https://doi.org/10.1371/journal.pone.0309210

https://doi.org/10.1371/journal.pone.0309210




Policy: 
make it required

Incentives: 
make it rewarding

Communities:
make it normative

Skills/training:
make it easy

Infrastructure:
make it possible

Adapted by Michelle Barker from Brian Nosek, Strategy for Culture Change (2019) 

What? 

https://www.cos.io/blog/strategy-for-culture-change


Who? Interlinked Policy Stakeholders

Policy Forums – OECD, ReSA, RDA, UNESCO, G7, CODATA…

Funders - National, European, Charities…

Publishers - Journals…

Institutions – Universities, National Labs…

Workflow  Communities – nf-core, Galaxy, MGnify…

Research Communities/Societies – ELIXIR…

Training Community Groups - Carpentries…

Infrastructure Providers – Galaxy, nextflow, WorkflowHub…



FAIR Impl
Workflow registry

CodeMeta, schema.org

FAIR 
Policy

Register workflow

PIDs for workflows 
and workflow 

versions

PID, Metadata & 
licensing 

Infrastructure produce 
PIDs & metadata export

Workflow registry
Citation.cff

PID, Metadata & 
provenance 

Infrastructure produce 
PIDs, metadata  & 

history export

Policy

Share workflows

Workflow authorship 
recognised in career 

development

Reuse workflows 

Workflow used in 
publication is reproducible



Community level guidance and policy …

Communities make 

workflow standards 

and registration:

● Normative

● Possible

● Required

CodeMeta

Citiation.cff

https://nf-co.re/docs/guidelines/pipelines/overview
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Publishers…

Persistent Identifier proliferation
Feed KG and citation engines
Do not disrupt publication process

Institutions…

Career credit
Institutional support

● Normative

● Possible

● Required

● Rewarding



Infrastructure Providers…

Built in 
PID minting, registration, metadata 
collection …

What about the rest of the 

ecosystem?

● Easy

● Normative

● Possible

● Required

● Rewarding



Policy Partnerships
Leverage/infiltrate current software and data policy

Research Software Policy Forum 

Committee for Scientific and Technological Policies, Policy Toolkit

Open Research Funders Group

Toolkit

or create our own WCI Policy?

https://www.researchsoft.org/software-policies/
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