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“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

“Tools are emerging to facilitate 
this ‘share early, share often’ 
approach.”
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Beyond the paper
Priem, J. (2013). Beyond the paper. Comment in Nature, 495(7442), 437–440. https://doi.org/10.1038/495437a
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Shared models, methods & protocols
Söderhäll, I., Fasterius, E., Ekblom, C., & Söderhäll, K. (2022). Characterization of hemocytes and 

hematopoietic cells of a freshwater crayfish based on single-cell transcriptome analysis. In iScience 
Vol. 25, Issue 8, p. 104850. Elsevier. https://doi.org/10.1016/j.isci.2022.104850 
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File formats and data specifications
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Research information resources
https://rdmkit.elixir-europe.org/data_brokering
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Design for transparency and reuse

Study & data 
design

Sampling 
& specimen 
collection

Sample 
preparation 

Sample analysis 
& data generation 

Data processing 
to prepare inputs 

for analysis 

Data 
analysis

Communicating 
results

Procedures
data protection, 
ethics permit,
infrastructure,
standards,
protocols,
data dictionaries,
data access, …

Biosamples and instruments
populations (statistical) and inclusion criteria, 
physical processing steps,
working storage conditions,
long-term storage location,
sample quality assessment,
sample annotations,
reagents, instruments, kits, …

Data and computational workflows
digital processing steps, 
working storage conditions,
long-term storage location,
data quality assessment,
sample/data annotations,
reference data, 
analysis method…

Outputs
publications,
data,
tools,
workflows,
reports,
dashboards, …

“Protocol” & “project plan” icons by Justin Blake, and “infrastructure” icon by Eko Purnomo, from thenounproject.com
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• Make project more efficient by 
implementing good practices for 
handling research data & software

• Establish procedures to address all 
aspects of data management 
throughout the project life cycle

• Adopt best-practice guidelines that 
encourage Reproducible Research, 
Open Science & FAIR principles

Managing software and data
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❑ Findable
❑ Accessible
❑ Interoperable
❑ Reusable
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Procedures for quality control

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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● Over 70 recipes covering all 
operational aspects of FAIR data 
management

● Recipes are citable (PID) and 
credited to authors (ORCID)

● Covering technical processes 
with FAIRification examples in 
the life sciences, incl. 
○ omics
○ pre-clinical 
○ clinical areas

● Use it, contribute to it, and 
recommend it! 

Recipes for processing data
https://faircookbook.elixir-europe.org
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Computational tools and services
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https://usegalaxy.org/workflows/list_published
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Platforms linking data and services

● Galaxy is a platform connecting 
data, computational workflows, 
visualisations and other 
services 

● Supports reproducible, and 
transparent computational 
analysis

● Community committed to 
improving tools & workflows
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https://galaxyproject.org/eu/
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Coding skills for researchers
https://carpentries.org

https://carpentries.org
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Checklist for sharing software
https://fair-software.nl



10 March 2023 | Research outputs beyond the paper | https://doi.org/10.17044/scilifelab.22249429 Slide 14

Papers for research software
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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Curated computational workflows
https://nf-co.re

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

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

