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Outline

• Research Data management - Why?
– Reproducibility Crisis
– Funders’ and Publishers’ Requirements
– Selfish benefits

• Research Data management - How?
– Data archiving in repositories
– Data documentation
– Secure Data Storage and Backup
– Data organization
– Resources and training materials for good 

practices in scientific computing 
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Reproducibility crisis

Nature 533, 452–454 (26 May 2016) doi:10.1038/533452a
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Reproducibility crisis

Nature 533, 452–454 (26 May 2016) doi:10.1038/533452a
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Reproducibility crisis

Nature 533, 452–454 (26 May 2016) doi:10.1038/533452a
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• Are the published final data available for 
validation, reproduction or reuse?

• What about experimental methods and 
measurement parameters?

Final dataIntermediate dataRaw data

A close look to the research data life cycle
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• Data availability decreases by 17% per year

• Chance of email address working decreases by 7% per year

http://dx.doi.org/10.1016/j.cub.2013.11.014 

Datasets available ‘on request’ are not available

http://dx.doi.org/10.1016/j.cub.2013.11.014
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https://orcid.org/

http://dx.doi.org/10.1016/j.cub.2013.11.014
https://orcid.org/


11

• Data availability decreases by 17% per year

• Chance of email address working decreases by 7% per year
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What’s the alternative to sharing ‘on request’?

http://dx.doi.org/10.1016/j.cub.2013.11.014
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A place where things can be stored and shared

What’s the alternative to sharing ‘on request’?

Archiving in a repository
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There are different kinds of repositories:

• for datasets
• for protocols
• for software
• ...

What’s the alternative to sharing ‘on request’?
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http://www.re3data.org/ 

General purpose Discipline-specific

Repositories for datasets

What’s the alternative to sharing ‘on request’?

http://www.re3data.org/


15

Benefits of sharing data via a repository

https://doi.org/10.5061/dryad.5gk8j 

Digital Object Identifier

https://doi.org/10.5061/dryad.5gk8j
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https://doi.org/10.5061/dryad.5gk8j 

Digital Object Identifier

https://doi.org/10.5061/dryad.5gk8j
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Benefits of sharing data via a repository

http://science.sciencemag.org/content/353/6305/1277.full 

No emails with requests for data anymore
Citations from not only the papers but also the datasets

Increased visibility and impact

http://science.sciencemag.org/content/353/6305/1277.full
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What’s the alternative to sharing ‘on request’?

Repositories for images

https://idr.openmicroscopy.org/about/about.html 

https://www.ebi.ac.uk/bioimage-archive/

https://idr.openmicroscopy.org/about/about.html
https://www.ebi.ac.uk/bioimage-archive/
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What’s the alternative to sharing ‘on request’?

Repositories for protocols

https://www.youtube.com/watch?v=84B8P6BAOgM 
https://www.protocols.io/ 

https://www.youtube.com/watch?v=84B8P6BAOgM
https://www.protocols.io/
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What’s the alternative to sharing ‘on request’?

dx.doi.org/10.17504/protocols.io.ghebt3e 



22

What’s the alternative to sharing ‘on request’?

dx.doi.org/10.17504/protocols.io.ghebt3e 
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What’s the alternative to sharing ‘on request’?

Repositories for software

https://guides.github.com/activities/citable-code/
https://www.youtube.com/watch?v=pjsbBQYOOaE&t=1s 

+

https://guides.github.com/activities/citable-code/
https://www.youtube.com/watch?v=pjsbBQYOOaE&t=1s
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What’s the alternative to sharing ‘on request’?

Repositories for software

https://guides.github.com/activities/citable-code/
https://www.youtube.com/watch?v=pjsbBQYOOaE&t=1s 

https://www.youtube.com/watch?v=AnftV9HBPSc 

+

https://guides.github.com/activities/citable-code/
https://www.youtube.com/watch?v=pjsbBQYOOaE&t=1s
https://www.youtube.com/watch?v=AnftV9HBPSc


25https://zenodo.org/ 

https://zenodo.org/
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https://researchdata.4tu.nl/en/use-4turesearchdata/archive-research-data/upload
-your-data-in-our-data-archive/licencing/

https://researchdata.4tu.nl/en/use-4turesearchdata/archive-research-data/upload-your-data-in-our-data-archive/licencing/
https://researchdata.4tu.nl/en/use-4turesearchdata/archive-research-data/upload-your-data-in-our-data-archive/licencing/
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Funders’ requirements

http://ec.europa.eu/research/press/2016/pdf/opendata-infographic_072016.pdf#view=fit&pagemode=none

• Requirement of increasing number of funders 

FAIR Data Principles

http://ec.europa.eu/research/press/2016/pdf/opendata-infographic_072016.pdf#view=fit&pagemode=none
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Publishers’ requirements

https://journals.plos.org/plosone/s/data-availability 

Data deposition (strongly recommended)

All data and related metadata underlying the findings reported in a 
submitted manuscript should be deposited in an appropriate public 
repository, unless already provided as part of the submitted article. 
Repositories may be either subject-specific (where these exist) and 
accept specific types of structured data, or generalist repositories 
that accept multiple data types, such as Dryad and Figshare. 

https://journals.plos.org/plosone/s/data-availability
http://datadryad.org/
https://figshare.com/
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Publishers’ requirements

http://www.sciencemag.org/authors/science-journals-editorial-policies 

Data Deposition

The Science Journals support the efforts of databases that 
aggregate published data for the use of the scientific community. 
Therefore, before publication, large data sets (including microarray 
data, protein or DNA sequences, atomic coordinates or electron 
microscopy maps for molecular and macromolecular structures, and 
climate data) must be deposited in an approved database and an 
accession number or a specific access address must be included in 
the published paper.

 

http://www.sciencemag.org/authors/science-journals-editorial-policies
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Data Documentation

Human readable
• Readme files with info about:

– Methods used for data collection and analysis
– Data-specific information (parameters, variables, column 

headings, symbols used, etc.)

https://cornell.app.box.com/v/ReadmeTemplate

https://cornell.app.box.com/v/ReadmeTemplate
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Data Documentation

Human readable
• Readme files with info about:

– Methods used for data collection and analysis
– Data-specific information (parameters, variables, column 

headings, symbols used, etc.)

Machine readable
• Metadata with defined fields:

– Title, date, creator(s), keywords..
– Disciplinary standards if possible 

https://cornell.app.box.com/v/ReadmeTemplate
https://fairsharing.org/standards/

  https://rd-alliance.github.io/metadata-directory/ 

https://cornell.app.box.com/v/ReadmeTemplate
https://fairsharing.org/standards/
https://rd-alliance.github.io/metadata-directory/
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• Secure Data Storage and Backup
• Data organization

• File & folder organisation structure
• File naming
• Version control
• Experimental notes

Day-to-day management of data 
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Data loss? It actually happens

https://www.theguardian.com/uk-news/2017/apr/28/manchester-christie-cancer-hospital-
fire-research-equipment-destroyed?CMP=Share_iOSApp_Other 

Secure Data Storage and Backup

https://www.theguardian.com/uk-news/2017/apr/28/manchester-christie-cancer-hospital-fire-research-equipment-destroyed?CMP=Share_iOSApp_Other
https://www.theguardian.com/uk-news/2017/apr/28/manchester-christie-cancer-hospital-fire-research-equipment-destroyed?CMP=Share_iOSApp_Other
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● Backup your data regularly and preferably automatically 

● Create, at a minimum, 2 copies of your data

● Store data at multiple trusted locations

● Use reliable backup solutions

● Avoid data storage on hard disks, USB's, and personal computers 

without backup 

Secure Data Storage and Backup

https://www.dataone.org/best-practices/backup-your-data 

To avoid data loss:

https://www.dataone.org/best-practices/backup-your-data
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Secure Data Storage and Backup

Always read the small print…

Google services Terms of Use:

https://www.google.com/intl/en/policies/terms/ 

https://www.google.com/intl/en/policies/terms/
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● Consistent 
● Meaningful to you and your colleagues
● Allow you to find files easily
● [Project] / [Experiment] / [Instrument or Type of file] / [Date]

How do you organise your data?

Data organisation

https://libraries.mit.edu/data-management/store/organize/

https://libraries.mit.edu/data-management/store/organize/
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Copyright: http://nikola.me/folder_structure.html 

Data organisation

Example of folder organisation structure

http://nikola.me/folder_structure.html
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File naming

https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming 

In 3 years time would you know what these are?

Data organisation

https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming


39

File naming

• Date or date range of experiment: YYYYMMDD 
• File type 
• Researcher name/initials
• Version number of file 
• 20190723_RSG_Webinar_Presentation_YT2

• Don’t make file names too long
• Avoid special characters and spaces
• Include a README.txt file to explain the naming convention

https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming 

Data organisation

In 3 years time would you know what these are?

https://library.stanford.edu/research/data-management-services/data-best-practices/best-practices-file-naming
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https://git-scm.com/book/en/v2/Getting-Started-About-Version-Control 

Version Control

Data organisation

https://git-scm.com/book/en/v2/Getting-Started-About-Version-Control
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Version Control

https://www.dropbox.com/s/nfopvc8y7bmmx0v/Handout_versionControl.pdf?dl=0
 

Data organisation

https://www.dropbox.com/s/nfopvc8y7bmmx0v/Handout_versionControl.pdf?dl=0
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Experimental notes

https://doi.org/10.17863/CAM.7217 
Presentation by Dr Marko Hyvonen

Data organisation

https://doi.org/10.17863/CAM.7217
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Electronic Lab Notebooks

• Digital documentation, categorization and linking of 
• Raw, intermediate and final data
• Experimental and measurement parameters
• Samples

• Searchable
• Traceable (version control) & fraud-proof

Report: https://doi.org/10.17605/OSF.IO/JR9U2 
Talk on youtube:https://bit.ly/2Hlm41X

Data organisation

https://doi.org/10.17605/OSF.IO/JR9U2
https://bit.ly/2Hlm41X
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OSF: Open Science Framework

• Free and open platform for project workspaces
• Collaborative - share data within and beyond research groups
• Version control 
• Access control at both project and file levels
• Persistent identifiers 
• Add-ons such as Dropbox, GitHub, AWS, Google Drive, and Dataverse
• Preregistration of your research plans
• Preprints

https://osf.io/ 

Data organisation

https://osf.io/


45https://doi.org/10.1371/journal.pcbi.1000424 

https://doi.org/10.1371/journal.pcbi.1000424
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1. Data management: 
– saving both raw and intermediate forms, documenting all steps, 

creating tidy data amenable to analysis.
2. Software: 

– writing, organizing, and sharing scripts and programs used in an 
analysis.

3. Collaboration: 
– making it easy for existing and new collaborators to understand 

and contribute to a project.
4. Project organization: 

– organizing the digital artifacts of a project to ease discovery and 
understanding.

5. Tracking changes: 
– recording how various components of your project change over 

time.
6. Manuscripts: 

– writing manuscripts in a way that leaves an audit trail and 
minimizes manual merging of conflicts.

https://doi.org/10.1371/journal.pcbi.1005510 

https://doi.org/10.1371/journal.pcbi.1005510


47https://software-carpentry.org/lessons/index.html 

https://software-carpentry.org/lessons/index.html


48https://datacarpentry.org/lessons/#genomics-workshop 

https://datacarpentry.org/lessons/#genomics-workshop
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Thank you
Questions?

Slides are available:
https://doi.org/10.5281/zenodo.3346559
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