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Plan

• Data Quality
• Data Analysis
• What’s next ?

• A Success Story
• A take away list

• Context (what happened ?)
• Research Data (what do I have to do ?)

• Findable
• Accessible
• Interoperable
• Reusable



Pourquoi parler de Science Ouverte 
maintenant ?

On fait de la Science depuis des décennies 🤷  !



Que c’est il passé ?



Que c’est il passé ?



Digital disruption, an abrupt shift



Digital disruption, an abrupt shift

From : The World’s Technological Capacity to Store, Communicate, and Compute Information. Science. 2011;332.



Digital disruption, an abrupt shift

From : The World’s Technological Capacity to Store, Communicate, and Compute Information. Science. 2011;332.



Digital disruption, an abrupt shift

From : The World’s Technological Capacity to Store, Communicate, and Compute Information. Science. 2011;332.

Un Génome 
100 Go
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The data deluge in Science
High-throughput techniques drive down costs and boost data production : The Human Genome

1990 = 13 years & 3 Billions $ 

2015 = Hours & 1000 $
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1 Designing the experiment
2 Collecting results
3 Analyzing the resultsBefor

e

1  Massive data generation
2  Organise (store, document, annotate)
3  Analyse (extract information)
4  Disseminate information

Now
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Next-generation sequencing data interpretation: enhancing 
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Is there a reproducibility crisis in 
science? 
Nature. 2016. 
doi:10.1038/d41586-019-00067-3



Solution ?

Digital Disruption+ Data Deluge + Damage of time + reproducibility crisis 



Solution ?

Digital Disruption+ Data Deluge + Damage of time + reproducibility crisis 



RESEARCH DATA

https://www.oecd.org/sti/inno/38500813.pdf

What is it ?



Research data are the evidence underlying the answer to the research question and can be used to 
validate the results, regardless of their form (i.e. printed, digital or physical). 
This may include quantitative information or qualitative statements collected by researchers in the 
course of their work through experimentation, observation, modeling, interviewing or other methods, or 
information derived from existing evidence..
 
Data may be raw or primary (e.g. directly derived from measurements or collections), or derived from 
primary data by analysis or interpretation (e.g. cleaned or extracted from a larger dataset), or derived from 
existing sources whose rights may be held by others.

RESEARCH DATA

https://www.oecd.org/sti/inno/38500813.pdf

What is it ?



What to focus on 
for addressing this problem ?

▪ Data Production & Data Producers
▪ Data Science and Data Processing
▪ Data Storage, Management and Distribution



Open Science

How to redo here and now what was done there before ?

How to proceed here and now to be able to do it again later and 
elsewhere ?
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▪ Described data so it can be found and understood
▪ Make data accessible
▪ Make data reusable
▪ Make data free
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A project over time

Qty

Time

Publications
DataPapers
Databases

Field Lab Facilities Computer Cluster Computer Redaction



Décrire les données : pour les rendre trouvable et compréhensibles

How to describe your data so that it is identified and found on the web ?
 

How to explain your data to someone you never met before ?

How to make sure that a prefect stranger will be able to understand your data ?
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Tags  
MetaData 

Controlled vocabulary 
Defined by the group 
Scalable 

Origin

Method

Facility
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Genus Species Sub-species Group Name

Oryza Sa;va japonica PENTHE BLANC
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Sorghum bicolor bicolor Dura IS19453

Sorghum bicolor bicolor Dura IS19453

Musa acuminata banksii wild Banksii H09

Germplasm Origin Collec;on

AG0003 Guinea prospec;on 1979

AG0004 Guinea prospec;on 1979

sequençaging 
Type

Read Length Equipement Sequencing 
loca;on

illumina 1*150 HiSeq3000 Genotoul

illumina 1*150 HiSeq3000 Genotoul

Controlled Shared Vocabulary



Genus Species Sub-species Group Name

Oryza Sa;va japonica PENTHE BLANC

Oryza Sa;va japonica PENTHE NOIR

Oryza Sa;va indica ZOGO

Oryza Glaberrima GBAI-GBAI

Sorghum bicolor bicolor Dura IS19453

Sorghum bicolor bicolor Dura IS19453

Sorghum bicolor bicolor Dura IS19453

Sorghum bicolor bicolor Dura IS19453

Sorghum bicolor bicolor Dura IS19453

Musa acuminata banksii wild Banksii H09

Germplasm Origin Collec;on

AG0003 Guinea prospec;on 1979

AG0004 Guinea prospec;on 1979

sequençaging 
Type

Read Length Equipement Sequencing 
loca;on

illumina 1*150 HiSeq3000 Genotoul

illumina 1*150 HiSeq3000 Genotoul

List the questions
Controlled Shared Vocabulary



Genus Species Sub-species Group Name

Oryza Sa;va japonica PENTHE BLANC

Oryza Sa;va japonica PENTHE NOIR

Oryza Sa;va indica ZOGO

Oryza Glaberrima GBAI-GBAI

Sorghum bicolor bicolor Dura IS19453

Sorghum bicolor bicolor Dura IS19453

Sorghum bicolor bicolor Dura IS19453

Sorghum bicolor bicolor Dura IS19453

Sorghum bicolor bicolor Dura IS19453

Musa acuminata banksii wild Banksii H09

Germplasm Origin Collec;on

AG0003 Guinea prospec;on 1979

AG0004 Guinea prospec;on 1979

sequençaging 
Type

Read Length Equipement Sequencing 
loca;on

illumina 1*150 HiSeq3000 Genotoul

illumina 1*150 HiSeq3000 Genotoul

List the questions

List
the

answers

Controlled Shared Vocabulary



Metadata standards - which one for me ?



Metadata standards - which one for me ?







Pour rendre les données accessibles, il faut

Keep your data safe
Back Up, Access Control

Keep your data accessible
Run a website

All the time
24/7

For Ever …



Simple Answer : Repositories

What is a data repository?
A data repository is a storage space for researchers to deposit data sets associated with their research. And if 
you’re an author seeking to comply with a journal data sharing policy, you’ll need to identify a suitable 
repository for your data.

https://authorservices.taylorandfrancis.com/data-sharing-policies


● Institutional Dataverse
● Europe Zenodo, B2Share
● Global Figshare, Dryad
● Editors Oxford Univ Press (GigaDB)  ;  Ubiquity  Press (Dataverse)
● Specialized

○ GBIF (Global Biodiversity Information Facility) 
○ KNB (Knowledge Network for biocomplexity), EDI (Environmental Data Initiative)
○ Pangaea, SEANOE
○ Movebank, WormBase, ViPR, MycoBank, ComBase, FLOW
○ GenBank, Barcode of Life Data Systems, UniProt, Intact
○ Dataverse, ICPSR, DataFirst, Quetelet, beQuali

Data Repositories for Research

● Recherche Data Gouv, the federated national research data platform

https://www.ouvrirlascience.fr/recherche-data-gouv-the-federated-national-research-data-platform/


Repository Services

▪ Secured storage for your data
▪ Easy access (web browser)
▪ Access control
▪ Harvested by catalogs robots
▪ Available 24/7

▪ And they ask for metadata … you just added tou your data !



How to find repositories













Should we use the publisher’s repositories 😒  ?
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File format : think ahead

Is a specific software required to process the format you use ?
Do they work online or after installation on a computer?
Do they work with a particular operating system (Windows, Mac, Linux)?

Or a version of it (XP,  Win 7 …)
Are they related to a type of computer or a particular instrument (e.g. microscope)?
Are they free or paid? Who pays ?
If they no longer existed or if you no longer have access to them, could you continue to work?
Is the software publisher (or the community) healthy?
Will the software still be available in 20 years and will it still be able to interpret the file correctly?

What do you suggest to guarantee the sustainability of interpretation to your data? 
What are the consequences for you ? 
Or the next generation ? 



Recommended formats

Type Formats conseillés Formats non conseillés

Document texte PDF, TXT, ODT MS Word, RTF

Feuille de calcul CSV, ODS MS Excel, PDF, OOXML

Base de données SQL, SIARD, DB tables (.CSV) MS Access, dBase (.dbf), HDF5

Données statistiques CSV, XML, TXT,  RData (suivant les versions) SAS, RData (suivant les versions)

Images JPEG, TIFF, PNG DICOM

Audio BWF, MXF, Matroska (.mka), FLAC, OPUS WAVE, MP3, AAC, AIFF, OGG 

Video MXF, MKV MPEG-4, MPEG-2, AVI, QuickTime (.mov, .qt)

Information géographique GML, MIF/MID ESRI Shapefiles, MapInfo, KML

Images géoréférencées GeoTIFF (.tif, .tiff) TIFF World File

Raster ASCII GRID (.asc, .txt) ESRI GRID

https://facile.cines.fr/  service de validation des formats

https://dans.knaw.nl/en/deposit/information-about-depositing-data/file-formats/wave
https://dans.knaw.nl/en/deposit/information-about-depositing-data/file-formats/mp3
https://dans.knaw.nl/en/deposit/information-about-depositing-data/file-formats/aac
https://dans.knaw.nl/en/deposit/information-about-depositing-data/file-formats/aiff
https://dans.knaw.nl/en/deposit/information-about-depositing-data/file-formats/ogg
https://facile.cines.fr/


Recommended formats



▪ Use open formats to facilitate sharing and interoperability
▪ The format must be documented (standards)

▪ If you use closed formats, you must ensure sustainability and check whether 
the conversion alters the information

https://en.wikipedia.org/wiki/Open_file_format 

Formats : keep in mind …



Make your data reusable … the smart way

▪ As open as possible, as shared as necessary.
▪ Make it clear







Findable
It should be possible for others to discover your data. Rich metadata should be available online in a 
searchable resource, and the data should be assigned a persistent identifier.

       A persistent identifier is assigned to your data
       There are rich metadata, describing your data
       The metadata are online in a searchable resource e.g. a catalogue or data repository
       The metadata record specifies the persistent identifier

Accessible
It should be possible for humans and machines to gain access to your data, under specific 
conditions or restrictions where appropriate. FAIR does not mean that data need to be open! There 
should be metadata, even if the data aren’t accessible. 

       Following the persistent ID will take you to the data or associated metadata
       The protocol by which data can be retrieved follows recognised standards e.g. http
       The access procedure includes authentication and authorisation steps, if necessary
       Metadata are accessible, wherever possible, even if the data aren’t

Interoperable
Data and metadata should conform to recognised formats and standards to allow them to be 
combined and exchanged.

       Data is provided in commonly understood and preferably open formats
       The metadata provided follows relevant standards
       Controlled vocabularies, keywords, thesauri or ontologies are used where possible
       Qualified references and links are provided to other related data

Reusable
Lots of documentation is needed to support data interpretation and reuse. The data should conform 
to community norms and be clearly licensed so others know what kinds of reuse are permitted.

       The data are accurate and well described with many relevant attributes
       The data have a clear and accessible data usage license
       It is clear how, why and by whom the data have been created and processed
       The data and metadata meet relevant domain standards

‘How FAIR are your data?’ checklist, CC-BY by Sarah Jones & Marjan Grootveld, EUDAT. Image CC-BY-SA by SangyaPundir

https://www.eudat.eu/
https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg
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Quality check

▪ Missing data 
▪ Missing values replaced by zero
▪ Incomplete series
▪ Duplicated lines or values
▪ Inconsistent spelling
▪ Inconsistent date formats (1900, 1904)
▪ 65 536 lines (or 255 columns) 



Quality check

▪ Missing data 
▪ Missing values replaced by zero
▪ Incomplete series
▪ Duplicated lines or values
▪ Inconsistent spelling
▪ Inconsistent date formats (1900, 1904)
▪ 65 536 lines (or 255 columns) 

choice count

Andy Anderson 79

Andy R. Anderson 9

Anderson, Andy 57

Beatrice Beaufort 28

Beatrice Mansfield 67

Beaufort, Beatrice 19

... ...

Open Refine
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Data Analysis

Every Scientist is a DATA scientist
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Data Analysis







Not  that !



What remains too be done ?



BMC Medecine (Hamilton et al. 2022)



Open Science Saves Lives



A success story 
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The place to go : RDMkit 

https://rdmkit.elixir-europe.org/index.html






A remporter à la maison
DMP

https://easydmp.eudat.eu/plan/
https://pgd17juin2019.sciencesconf.org/program

Data Repositories
https://fairsharing.org/databases/

https://www.nature.com/sdata/policies/repositories
http://about.zenodo.org

https://search.datacite.org/data-centers
https://cordis.europa.eu/project/rcn/207500/

Data Management
https://www.csc.fi/en/web/training/-/webinar-research-data-management

http://www.smalsresearch.be/dix-bonnes-pratiques-pour-ameliorer-et-maintenir-la-qualite-des-donnees/
https://mantra.edina.ac.uk
https://www.fairdata.fi/en/

Licences
https://www6.inra.fr/datapartage/Partager-Publier/Choisir-une-licence

https://creativecommons.org/choose/
Ontologies &Metadata Standards

https://fairsharing.org/databases/
https://bioportal.bioontology.org

https://isa-tools.org
https://datacite.org

And also
https://eudat.eu

http://www.dcc.ac.uk
https://github.com/laurence001/quartz-bad-data-guide-french

https://mi-gt-donnees.pages.math.unistra.fr/guide/00-introduction.html
https://doranum.fr/enjeux-benefices/parcours-interactif-sur-la-gestion-des-donnees-de-la-recherche_10_13143_3xnz-as06/

https://easydmp.eudat.eu/plan/
https://pgd17juin2019.sciencesconf.org/program
https://fairsharing.org/databases/
https://www.nature.com/sdata/policies/repositories
http://about.zenodo.org
https://search.datacite.org/data-centers
https://cordis.europa.eu/project/rcn/207500/
https://www.csc.fi/en/web/training/-/webinar-research-data-management
http://www.smalsresearch.be/dix-bonnes-pratiques-pour-ameliorer-et-maintenir-la-qualite-des-donnees/
https://mantra.edina.ac.uk
https://www.fairdata.fi/en/
https://www6.inra.fr/datapartage/Partager-Publier/Choisir-une-licence
https://creativecommons.org/choose/
https://fairsharing.org/databases/
https://bioportal.bioontology.org
https://isa-tools.org
https://datacite.org
https://eudat.eu
http://www.dcc.ac.uk
https://github.com/laurence001/quartz-bad-data-guide-french
https://mi-gt-donnees.pages.math.unistra.fr/guide/00-introduction.html
https://doranum.fr/enjeux-benefices/parcours-interactif-sur-la-gestion-des-donnees-de-la-recherche_10_13143_3xnz-as06/


All the best for 2023 & Thank you for your attention 


