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Open Data

Open data is data that can be freely used, re-used and redistributed by 
anyone - subject only, at most, to the requirement to attribute and 

sharealike.

The Open Data Handbook- Open Knowledge Foundation

https://opendatahandbook.org/guide/en/what-is-open-data/


Why should make it Open?



Why should make it Open?

https://zenodo.org/record/3946773#.YW_WiNlBzt0 

https://zenodo.org/record/3946773#.YW_WiNlBzt0


Why should make it Open?

Open research data 
has accelerated 
investigations in 
pandemic research 
led to valuable 
discoveries



Is Open enough?

https://www.oecd.org/sti/inno/en
hance-access-research-data-du
ring-crises.htm 

https://www.oecd.org/sti/inno/enhance-access-research-data-during-crises.htm
https://www.oecd.org/sti/inno/enhance-access-research-data-during-crises.htm
https://www.oecd.org/sti/inno/enhance-access-research-data-during-crises.htm


FAIR Data principles



FAIR Data principles



FAIR principles

FAIR is a set of principles to 
define the best practices for 
data & metadata to facilitate 
discovery, access and reuse by 
humans and machines.

FAIR is not rules and not a 
standard, it is an evolving 
process and a vision. 



FAIR principles

What does FAIR stand for?

Findable, Accessible, Interoperable and Reusable.

https://doi.org/10.5281/zenodo.1212496

FAIR is a set of principles to 
define the best practices for 
data & metadata to facilitate 
discovery, access and reuse by 
humans and machines.

FAIR is not rules and not a 
standard, it is an evolving 
process and a vision. 

https://doi.org/10.5281/zenodo.1212496


FAIR Basics

https://www.openaire.eu/how-to-make-your-data-fair 

https://www.openaire.eu/how-to-make-your-data-fair


15 FAIR principles :
https://www.gofair.us/fair-principles 

https://www.gofair.us/fair-principles


The path towards 
implementation



Research Data management

The Turing Way Community, & Scriberia. (2020, March 3). Illustrations from the Turing Way book dashes. 
Zenodo. http://doi.org/10.5281/zenodo.3695300 

Everyday management of 
research data during  the 

lifetime of a research project to 
preserve and share it beyond 

the project completion. 

http://doi.org/10.5281/zenodo.3695300


Research Data 
Lifecycle

Planning
➢ Data management planning 

(DMPs)
➢ Data description and 

metadata extraction
➢ Data documentation
➢ Choice of repositories
➢ Choices of file formats
➢ Data re-use
➢ Funders requirements
➢ File naming
➢ Ethics and Research conduct
➢ Funding for RDM activities

Managing

➢ Storage and backup & 
security

➢ Active Metadata collection
➢ Tools and software solutions
➢ Curation
➢ Versioning
➢ Provenance

Sharing

➢ Data access and Sharing 
rights

➢ Data privacy and GDPR 
compliance

➢ Data ownership, licensing
➢ Data Transfer

Preservation & 
Publication

➢ Citation
➢ PrePrint
➢ DOI
➢ Publishing requirements
➢ Long Term Storage
➢ Archival and Disposal policies



Findable

Deposit the (meta)data in relevant 
repository with an assigned persistent 
identifier e.g.  DOI or Handle

Domain-specific e.g. Registry of Research 
data Repositories (re3data) 

General repositories e.g. Zenodo, 
DataVerse

Personal identifier e.g. ORCID

Your data should be findable, have appropriate description (i.e. metadata), have a persistent identifier.

https://en.wikipedia.org/wiki/Digital_object_identifier
https://en.wikipedia.org/wiki/Handle_System
https://www.re3data.org/
https://zenodo.org/
https://dataverse.org/
https://orcid.org/


Findable

Deposit the (meta)data in relevant 
repository with an assigned persistent 
identifier e.g.  DOI or Handle

Domain-specific e.g. Registry of Research 
data Repositories (re3data) 

General repositories e.g. Zenodo, 
DataVerse

Personal identifier e.g. ORCID

Annotate data with rich metadata using 
domain-agnostic or domain-specific 
controlled vocabularies 

Domain-specific e.g. RDA Metadata 
Directory, Minimum Information for 
Biological and Biomedical Investigations 
(MIBBI) 

General e.g.  Dublin Core

More @FAIRsharing.org  

Your data should be findable, have appropriate description (i.e. metadata), have a persistent identifier.

https://en.wikipedia.org/wiki/Digital_object_identifier
https://en.wikipedia.org/wiki/Handle_System
https://www.re3data.org/
https://zenodo.org/
https://dataverse.org/
https://orcid.org/
http://rd-alliance.github.io/metadata-directory/
http://rd-alliance.github.io/metadata-directory/
https://fairsharing.org/collection/MIBBI
http://dublincore.org/documents/dces/
https://fairsharing.org/


Accessible

Accessible          Open

Deposit the data under well defined conditions, i.e. 
data is accessible at HTTP or public REST API. 

Specify what the users need to do to access this 
data, i.e. two factor authentication, request access 
from author, etc… 

https://xkcd.com/license.html 

Your data should be accessible for both humans and machines, i.e. 
retrievable and understandable 

https://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://en.wikipedia.org/wiki/Representational_state_transfer
https://xkcd.com/license.html


Accessible

Accessible          Open

Deposit the data under well defined conditions, i.e. 
data is accessible at HTTP or public REST API. 

Specify what the users need to do to access this 
data, i.e. two factor authentication, request access 
from author, etc… 

Metadata should be made available and 
accessible;

 
‘FAIR is not the equivalent of open, but open needs 
to be FAIR to be useful’

Your data should be accessible for both humans and machines, i.e. 
retrievable and understandable 

https://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://en.wikipedia.org/wiki/Representational_state_transfer


Remember

No license = No access! 

‘As open as possible, as closed as necessary’

Even heavily protected and private data can be FAIR.



Interoperable

Rich metadata is key! 
- README files

Describe your data properly, use controlled 
vocabulary, ontologies and standardise terminology.

Use preferred file formats, and open whenever 
possible.

Machines and humans can interpret and use the data in 
different settings.



Document everything!
➢ Who created and owns this data?
➢ What are the contents? 
➢ What output and results?
➢ When was this data created and last 

updated?
➢ Where is it stored and published?
➢ Which methods were used?
➢ Which instruments were used?
➢ How was the data created, controlled and 

analysed?
➢ How can I use this data i.e. license?

https://www.tested.com/making/557288-origin-only-difference-between-
screwing-around-and-science-writing-it-down/ 

https://www.tested.com/making/557288-origin-only-difference-between-screwing-around-and-science-writing-it-down/
https://www.tested.com/making/557288-origin-only-difference-between-screwing-around-and-science-writing-it-down/


Reuse

License
- License should be as open as possible but 

NOT necessary
- Add clear license, human and machine 

readable.
- Make sure it is inline with your institutional 

and funders requirements, intellectual 
property rights!!

Provenance
- Provenance information with controlled 

vocabularies 
- Credit attribution 
- How to cite 



Build new habits

- Organize your data 
- Name your files appropriately 
- Choose file formats wisely
- Use versioning strategies
- Outline quality control strategies



FAIR Summary
1. Deposit your data where others can find it, keep in mind where your peers can find it, i.e. 

field specific repository and give it a stable unique identifier (PID).
2. Make your data & metadata accessible via standard means such as http/API.
3. Create metadata and explain in detail what this data is about, never assume people know!
4. Deposit metadata with PID and make it available with/out data i.e. in case data itself is 

heavily protected.
5. Include information on ownership, provenance and citation.
6. Outline what the reusers of your data are/not allowed to do, use clear license. Commonly 

used licenses like MIT or Creative Commons (keep in mind funders requirements).
7. Specify access conditions, if authentication or authorization is required.
8. Describe your data in a standardized fashion using agreed terminology and vocabulary.  
9. Share the data in preferred & open file formats.



10. Start the process early 
on!!

10. Start the process 
early on!!



FAIR  Open

‘FAIR is not the equivalent of open, but open data needs to be FAIR to be useful’

Making your data freely and openly available does not translate to it being 
reusable!  

To do so, we need clear, detailed contextual information and data description.

Data can be FAIR but not Open! FAIR data motto “as open as possible, as closed 
as necessary”

Ideally you want FAIR data shared openly! 



Visit our website: https://www.fairpoints.org/  

 

https://www.fairpoints.org/


Thank you!
Get in touch
Email: sara.elgebali@scilifelab.uu.se 
Twitter: @yalahowy 

mailto:sara.elgebali@scilifelab.uu.se


FAIR software summary

1. Deposit in publicly accessible repositories https://software.ac.uk/choosing-repository-your-software-project 
2. Use a version control system to easily track changes and versions; Github, Gitlab, Bitbucket,
3. Use of containers for software portability; Docker, Singularity
4. Describe with rich metadata including dependencies, with controlled vocabulary: Software Ontology, EDAM
5. Explain the intended use and conditions of functionality of the software
6. Add a license, Apache-2.0 and MIT are permissive licenses with few restrictions, allowing reuse. 

https://choosealicense.com/ // https://tldrlegal.com/ 
7. Register your code in a community https://github.com/NLeSC/awesome-research-software-registries 
8. Store snapshots of your software with PIDs https://guides.github.com/activities/citable-code/ 
9. Enable proper citation for your software; CodeMeta and the Citation File Format were specifically designed to 

enable citation of software
10. FAIR Software should operate on and deliver FAIR Data!

https://software.ac.uk/choosing-repository-your-software-project
https://choosealicense.com/
https://tldrlegal.com/
https://github.com/NLeSC/awesome-research-software-registries
https://guides.github.com/activities/citable-code/


Findable

F1. Register the software in relevant 
registry with an assigned DOI 

General repositories such as Zenodo and 
Github

● Language specific; Python Package 
Index (PyPI) https://pypi.org/

● Domain specific; 
https://biocontainers.pro/ 

https://pypi.org/
https://biocontainers.pro/


Findable

F2. Annotate software using 
domain-agnostic or domain-specific 
controlled vocabularies 

● The Software Ontology 
● EDAM- Ontology of bioscientific 

data https://edamontology.org/page  

● OntoSoft
● More @FAIRsharing.org  

F1. Register the software in relevant 
registry with an assigned DOI 

General repositories such as Zenodo and 
Github

● Language specific; Python Package 
Index (PyPI) https://pypi.org/

● Domain specific; 
https://biocontainers.pro/ 

https://edamontology.org/page
https://pypi.org/
https://biocontainers.pro/


Findable

F3.Include software citation with metadata standards

● The Citation File Format (CFF) 
● A CodeMeta instance file 
● Biotools Schema
● Bioschemas Tool profile 



Findable

F3.Include software citation with metadata standards

● The Citation File Format (CFF) 
● A CodeMeta instance file 
● Biotools Schema
● Bioschemas Tool profile 



Accessible

Take a snapshot from Github
Software stored on Github is accessible for use, 
reuse and allows for engagement with the 
community and versioning.



Accessible

Take a snapshot from Github
Software stored on Github is accessible for use, 
reuse and allows for engagement with the 
community and versioning.

Deposit in Zenodo
Zenodo offers archival (~20 years), PID and 
opportunity for reproducibility.  



Interoperable

● Rich metadata is key! 

● The use of Common Workflow Language (CWL), 
or Workflow Description Language (WDL) enables 
the interoperability between different pieces of 
software and workflow platforms 

● Containers (e.g. use Docker, singularity) allows for 
accessibility across different operating systems 
and environments i.e. software portability.



Reuse

License
- License should be as open as possible
- Add clear license, human and machine 

readable e.g. Software Package Data 
Exchange standard

- License of software components should 
be compatible

Provenance
- Provenance information with controlled 

vocabularies e.g. PROV-O
- Credit attribution 
- How to cite and contribute



Reuse

License
- License should be as open as possible
- Add clear license, human and machine 

readable e.g. Software Package Data 
Exchange standard

- License of software components should 
be compatible

Provenance
- Provenance information with controlled 

vocabularies e.g. PROV-O
- Credit attribution 
- How to cite and contribute



Resources



Resources- Research data management:

● Research Data Management 1 day workshop
● Making the Case for Research Data Management 
● What is Research Data?
● New England Collaborative Data Management Curriculum
● Science Europe- RDM guide
● Roberts Lab Handbook- Data management in life sciences
● Research data management (RDM) open training materials

https://zenodo.org/record/4562630
https://www.dcc.ac.uk/guidance/briefing-papers/making-case-rdm
https://www2.le.ac.uk/services/research-data/old-2019-12-11/documents/UoL_ReserchDataDefinitions_20120904.pdf
https://library.umassmed.edu/resources/necdmc/modules
https://scienceeurope.org/our-resources/practical-guide-to-the-international-alignment-of-research-data-management/
https://robertslab.github.io/resources/Data-Management/
https://zenodo.org/communities/dcc-rdm-training-materials/?page=1&size=20


Resources- What is Data & FAIR data:

● Research Libraries
● Zenodo-FAIR principles
● “A love letter to your future self”: What scientists need to know about FAIR data
● Invest 5% of research funds in ensuring data are reusable
● FAIRaware- FAIR assessment
● H2020 Programme Guidelines on FAIR Data Management in Horizon 2020
● FAIRsFAIR Europe
● How to FAIR
● Go FAIR
● FAIR sharing

https://www.liberquarterly.eu/article/10.18352/lq.9173/
https://about.zenodo.org/principles/
https://www.natureindex.com/news-blog/what-scientists-need-to-know-about-fair-data
https://www.nature.com/articles/d41586-020-00505-7
https://fairaware.dans.knaw.nl/
https://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
https://www.fairsfair.eu/
https://howtofair.dk/
https://www.go-fair.org/
https://fairsharing.org/


Resources- Open Data & reuse, reproducibility:

● Mozilla open science- challenges to open data and how to respond
● Ten arguments against Open Science that you can win
● ‘I ain’t afraid of no myth’ – busting the myths on data sharing
● OpenAIRE Research Data Management Hand Book
● Open Data Hand Book
● Open Science Hand Book
● Papers Without Code - submission
● Open Data and FAIR Data: differences and similarities
● Open Science Mooc
● Rein in the four horsemen of irreproducibility
● Making experimental data tables in the life sciences more FAIR: a pragmatic approach
● Open Scientist Handbook
● The Turing Way

https://github.com/mozillascience/open-data-training/blob/master/Materials/Handouts/ODChallengesQI.md
https://www.software.ac.uk/blog/2020-12-17-ten-arguments-against-open-science-you-can-win
https://blog.wellcomeopenresearch.org/2020/08/20/i-aint-afraid-of-no-myth-busting-the-myths-on-data-sharing/
https://www.openaire.eu/rdm-handbook
https://opendatahandbook.org/guide/en/why-open-data/
https://zenodo.org/record/1212496
https://www.paperswithoutcode.com/
https://www.ogoov.com/en/blog/open-data-and-fair-data-differences-and-similarities/
https://opensciencemooc.eu/
https://www.nature.com/articles/d41586-019-01307-2
https://academic.oup.com/gigascience/article/9/12/giaa144/6034785
https://openscientist.pubpub.org/
https://the-turing-way.netlify.app/welcome


Resources- Data Organization:

● Towards a Standardized Research Folder Structure
● Swedish National Data service
● DataOne research data management modules
● Imperial College Research data management guides
● King’s college- Managing your data
● UK Data Services

https://genr.eu/wp/towards-a-standardized-research-folder-structure/
https://snd.gu.se/en/manage-data/guides/suggested-file-formats
https://old.dataone.org/education-modules
https://www.imperial.ac.uk/research-and-innovation/support-for-staff/scholarly-communication/research-data-management/introduction-to-research-data-management/
https://www.kcl.ac.uk/researchsupport/managing
https://www.ukdataservice.ac.uk/manage-data.aspx


Resources- Software

● Reproducible analysis and Research 
Transparency

● Data Science for the Biomedical Sciences
● From FAIR research data toward FAIR and 

open research software
● Towards FAIR principles for research 

software
● Software vs. data in the context of citation
● Assessment report on ‘FAIRness of software’
● Sharing interoperable workflow provenance: 

A review of best practices and their practical 
application in CWLProv

● FAIR Software

● Python package to analyze a GitHub or GitLab 
repository’s compliance with the fair-software.eu 
recommendations.

● Checklist for a Software Management Plan
● Top 10 FAIR Data & Software Things
● Research Software Alliance
● CodeMeta
● Open source for open science- CERN
● Software Reproducibility - The Nuts and Bolts
● Is software reproducibility possible and 

practical?
● Make a README
● README awesome list

https://reproducible-analysis-workshop.readthedocs.io/en/latest/
https://reproducible-analysis-workshop.readthedocs.io/en/latest/
https://ds4biomed.tech/
https://doi.org/10.1515/itit-2019-0040
https://doi.org/10.1515/itit-2019-0040
https://content.iospress.com/articles/data-science/ds190026
https://content.iospress.com/articles/data-science/ds190026
https://doi.org/10.7287/peerj.preprints.2630v1
https://doi.org/10.5281/zenodo.4095091
https://doi.org/10.1093/gigascience/giz095
https://doi.org/10.1093/gigascience/giz095
https://doi.org/10.1093/gigascience/giz095
https://fair-software.eu/
https://pypi.org/project/howfairis/
https://pypi.org/project/howfairis/
https://pypi.org/project/howfairis/
https://zenodo.org/record/2159713
https://librarycarpentry.org/Top-10-FAIR/
https://www.researchsoft.org/
https://codemeta.github.io/
https://home.cern/science/computing/open-source-open-science
https://zenodo.org/record/1443367
https://www.software.ac.uk/blog/2017-02-20-software-reproducibility-possible-and-practical
https://www.software.ac.uk/blog/2017-02-20-software-reproducibility-possible-and-practical
https://www.makeareadme.com/
https://github.com/matiassingers/awesome-readme#readme

