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Today’s key message
Barnes, N. (2010). Publish your computer code: it is good enough. Nature, 467(7317), 753–753. https://doi.org/10.1038/467753a
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• What code do you have that may be possible to publish?

• Who would benefit from having access to code that you make 
available?

• What are your excuses for not publishing the code?
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Do you have any unpublished code?
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Background from ‘FAIR Principles’ by Martínez-Lavanchy, et al (2019), 
CC-BY 4.0. doi:10.11581/dtu:00000049

Robot: MetaManMachine by Nikola Vasiljevic (2021), 
CC BY-SA 4.0, doi:10.5281/zenodo.4471098

Works on my 
my computer
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Transparency and potential reuse
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Procedures Biosamples and instruments Data and computational workflows Outputs

“Protocol” & “project plan” icons by Justin Blake, and “infrastructure” icon by Eko Purnomo, from thenounproject.com
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Code, software and workflows in context
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What are we talking about?

code (or source code) – “set of 
instructions, or a system of rules, 
written in a particular programming 
language” (Wikipedia)

software – “set of computer programs 
and associated documentation and data. 
This is in contrast to hardware, from 
which the system is built and which 
actually performs the work” (Wikipedia)

scientific computational workflow – “a 
multi-step process to coordinate multiple 
tasks and their data dependencies” 
(Goble, C. et al., 2020)

Goble, C. et al. (2020). FAIR Computational Workflows. Data Intelligence, 2(1–2), 108–121. https://doi.org/10.1162/dint_a_00033

Transparency and 
reproducibility

Reuse and 
shared resources
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Papers for research software
http://software.ac.uk/which-journals-should-i-publish-my-software

In which journals should I 
publish my software? By the 
Software Sustainability 
Institute.

http://software.ac.uk/which-journals-should-i-publish-my-software
http://software.ac.uk/which-journals-should-i-publish-my-software
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Reproducible analysis

The data do you have 
and their current 
characteristics

Incorrect 
data

Missing 
values

Duplicates

Formatting 
errors

Irrelevant 
data Validation

Mapping to a 
standard

Inspecting
Detect unexpected, incorrect, 
and inconsistent data, etc.

Harmonising
Fix or remove anomalies, 
transform, convert etc.

Verifying
Test that the results are 
complete and correct.

Reporting/Documenting
Record changes made and 
quality assessments.

Typical workflow
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The characteristics that 
you want, ready for the  
platforms you will use

Slides 17–22, Data collection at NBIS, https://doi.org/10.17044/scilifelab.21557151

https://doi.org/10.17044/scilifelab.21557151
https://doi.org/10.17044/scilifelab.21557151
https://doi.org/10.17044/scilifelab.21557151
https://doi.org/10.17044/scilifelab.21557151
https://doi.org/10.17044/scilifelab.21557151
https://doi.org/10.17044/scilifelab.21557151
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Graph: “PID Graph” from the FREYA project 

The FAIR (Findable, Accessible, 
Interoperable, Reusable) principles can 
apply to all research outputs

● Where will people be looking?
● Who should have access and how?
● How to package it to make it work 

for someone else?
● What cross-references and what 

documentation can you provide?
Robot: MetaManMachine by Nikola Vasiljevic (2021), 
CC BY-SA 4.0, doi:10.5281/zenodo.4471098

Works on my 
computer

9

Towards a web of FAIR research artefacts
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• Transparency “This is how we did it!”
• Reproducibility – “Run it yourself and 

verify that you get the same results!”
• Reusability – “Use it in new ways!”
• For describing research methods in more 

detail – “See the softwareʼs manual for a 
more detailed explanation of …”

• To get more citations
• To get feedback
• Other?

“We now have a unique opportunity 
as scholars to guide the evolution 
of our tools in directions that 
honour our values and benefit our 
communities. Here's what to do. 
First, try new things: publish new 
kinds of products, share them in 
new places and brag about them 
using new metrics.”

 – Jason Priem, 2013

Priem, J. (2013). Beyond the paper. Comment in Nature, 495(7442), 437–440. https://doi.org/10.1038/495437a
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Sharing code
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FAIR Principles for research software
Barker et al (2022). Introducing the FAIR Principles for research software. Scientific Data, 9(1), 622. https://doi.org/10.1038/s41597-022-01710-x

https://doi.org/10.1038/s41597-022-01710-x
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Checklist for sharing software
https://fair-software.nl
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SciLifeLab Service as Inspiration
https://data.scilifelab.se/services/ https://github.com/nf-core/sarek

Tool used as example:

https://data.scilifelab.se/services/
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Repository with version control
https://fair-software.nl/recommendations/repository https://github.com/nf-core/sarek

Such as https://github.com/
Many examples of usage at SciLifeLab: 
https://data.scilifelab.se/services/

https://fair-software.nl/recommendations/repository
https://github.com/nf-core/sarek
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License
https://fair-software.nl/recommendations/license https://github.com/nf-core/sarek

Guidance:
https://choosealicense.com
https://tldrlegal.com

Add a license to a GitHub repository
https://help.github.com/en/github/building-a-strong-community/adding-a-license-to-a-repository

https://github.com/nf-core/sarek?tab=MIT-1-ov-file#readme
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Community registry
https://fair-software.nl/recommendations/license

https://data.scilifelab.se/services/
https://nf-co.re/pipelines
https://www.bioconductor.org/about/
https://github.com/NLeSC/awesome-research-software-registries

https://nf-co.re

https://nf-co.re
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https://fair-software.nl/recommendations/license https://github.com/nf-core/sarek

https://github.com/nf-core/sarek?tab=readme-ov-file#citations
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https://fair-software.nl/recommendations/license https://github.com/nf-core/sarek

https://nf-co.re/docs/contributing
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Reproducible analysis results
https://curating4reproducibility.org

https://curating4reproducibility.org
https://curating4reproducibility.org/10things
https://curating4reproducibility.org/10things


21 May 2024 | Publish code, software and workflows Slide 20

What about workflows?

● Scientific computational workflows (written in e.g. Snakemake or NextFlow) 
may be shared just like any kind of code. However, it is often better to follow 
specific guidelines for sharing workflows. 

● The organisations’ behind the workflow management systems typically maintain 
their own documentation for how to share/publish workflows.

● You may publish your workflow in generic repositories like Zenodo or Figshare 
(e.g. SciLifeLab Data Repository) but WorkflowHub (https://workflowhub.eu) is 
probably a better place.

https://zenodo.org
https://figshare.scilifelab.se
https://workflowhub.eu
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A software management plan should minimally include:

● What is expected to be produced (incl. documentation)?
● Who is responsible for releasing the software?
● What revision control process to be used?
● What license(s) will be used?

Adapted from https://www.software.ac.uk/resources/guides/software-management-plans

Software management plan ≠ system management plan
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Software management plans

https://www.software.ac.uk/resources/guides/software-management-plans
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A software management plan could also:

• identify the software development model to be used
• identify the external software that will be brought into the project, and 

the associated licences
• what method will be used to accept each component being produced
• dependencies between developed components and with external 

dependencies
• major risks that might impact the delivery

Adapted from https://www.software.ac.uk/resources/guides/software-management-plans
22

Software management plans

https://www.software.ac.uk/resources/guides/software-management-plans
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• Identify code and software within the organization
• Evaluate the sustainability of the organization’s software (e.g. using Software 

Sustainability Institute’s online evaluation tool)
• Create software management plans where needed
• Create a software and code sustainability plan for the whole organization
• Establish policies and best practices

– Where to store and maintain code
– How is code documented?
– How should releases be named?
– What code should be published?
– Where should code be published?
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What organizations can do

https://www.software.ac.uk/resources/online-sustainability-evaluation
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What would you like to change regarding how your organization 
manages code and software?
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Discussion
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Do you remember the presentation’s key message?
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Thanks for your attention!


