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The road ahead

Open Access (why, what and how)1

FAIR principles2

…but there is a lot more to discuss, in Open Science



Why do we need FAIR

DATA ARE DIFFICULT TO FIND

ONCE FOUND, DIFFICULT TO 
ACCESS

ONCE ACCESSED, DIFFICULT
TO INTERPRET

AND IF NOT FOUND YOU 
SPEND A LOT OF TIME IN RE-

CREATING THEM

THAT’S WHY WE NEED FAIR

[BUT FIRST: EVER LOST YOUR 
OWN DATA/COULD NO LONGER 

ACCESS/UNDERSTAND?]



[the 3 steps] 

1. DATA SHOULD BE «AS OPEN AS POSSIBLE»

2. BUT IF DATA ARE NOT «FAIR», OPENING IS RISKY 
(MISUSE, MISINTERPRETATION, …)

3. IF DATA ARE NOT PROPERLY MANAGED FROM THE BEGINNING,
IT’S ALMOST IMPOSSIBLE TO MAKE THEM «FAIR»

[WITH EOSC MANAGED/FAIR INCREASINGLY OVERLAPPING, «FAIR BY DESING»]

AND MANAGING DATA PROPERLY IS IN THE PRIMARY INTEREST OF ANY RESEARCHER, 
AS THE WHOLE RESEARCH PROCESS RESULTS STREAMLINED AND MORE EFFECTIVE

MANAGED
FAIROPEN



Open Science in Horizon Europe

OPEN SCIENCE IS A METHODOLOGY.
THAT’S WHY IN HORIZON EUROPE IT HAS BEEN MOVED TO THE

«SCIENTIFIC EXCELLENCE» SECTION OF THE PROPOSAL TEMPLATE.
YOUR PROPOSAL WILL BE EVALUATED ALSO ON HOW YOU ADAPT/ADOPT OPEN 

SCIENCE PRACTICES AND A RESPONSIBLE FAIR DATA MANAGEMENT

Guide to Os in HEurope

https://doi.org/10.5281/zenodo.5534110


…FAIR means
[for machines]

• IDENTIFIERS
• METADATA

FINDABLE

• LICENSES
• DOCUMENTATION

REUSABLE

• WHERE TO FIND THE DATA AND 
UNDER WHAT ACCESS CONDITIONS

• NOT «OPEN»
• OPEN FORMATS

ACCESSIBLE

• STANDARDS
• ONTOLOGIES

INTEROPERABLE

FAIR guide, Nature, March 2016

MACHINE-READABLE

https://www.nature.com/articles/sdata201618


Before boarding2020

NO MISTAKES!

Personal health data train

FAIR AT 
WORK

https://doi.org/10.1162/dint_r_00024
https://vimeo.com/143245835


Focus ENABLE REUSE

DATA IS A RENEWABLE RESOURCE AS MUCH AS SUN AND WIND.
EVERY 18 MONTHS WE DOUBLE THE AMOUNT OF DATA WE PRODUCE.
INDUSTRIAL AND COMMERCIAL DATA, 85% OF WHICH IS NEVER USED.

THIS IS NOT SUSTAINABLE. WITHIN THOSE DATA, THERE ARE HIDDEN TREASURES 
AND UNTAPPED OPPORTUNITIES FOR BUSINESS AND SOCIETY [Von der Leyen 2020]

https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_20_102


[THAT’S WHY THE EOSC!]

Vienna, 23 novembre 2018

Vienna, Nov.23, 2018

SEAMLESS ACCESS
TO OPEN BY DEFAULT FAIR DATA

https://eosc-launch.eu/fileadmin/user_upload/k_eosc_launch/EOSC_Vienna_Declaration_2018.pdf
https://eosc-launch.eu/fileadmin/user_upload/k_eosc_launch/EOSC_Vienna_Declaration_2018.pdf


EOSC IS NOT A BIG BOX

EOSC IS NOT A 
REPOSITORY NOR A 

«CLOUD»

YOU DON’T 
«UPLOAD» YOUR 
DATA INTO EOSC

YOU MAKE YOUR 
DATA FAIR SO THAT 
EOSC *SERVICES* 

CAN «FIND» THEM…

AND GIVE SEAMLESS 
ACCESS TO 20 M EU 

RESEARCHERS

2016

A SUPPORTING 
ENVIRONMENT 

FOR OPEN SCIENCE 
AND NOT AN 

«OPEN CLOUD» 
FOR SCIENCE

EOSC SRIA 1.0

https://ec.europa.eu/research/openscience/pdf/realising_the_european_open_science_cloud_2016.pdf
https://www.eosc.eu/sites/default/files/EOSC-SRIA-V1.0_15Feb2021.pdf


FAIR principles

Force 11

«ACCESSIBLE»
DOES NOT MEAN 

«OPEN».
DATA CAN BE CLOSED, 
PROVIDED YOU – AND 

MACHINES - KNOW 
WHERE TO FIND THEM 

AND UNDER WHAT 
ACCESS CONDITIONS

https://www.force11.org/group/fairgroup/fairprinciples


FAIR/Open

2018

THERE WILL BE AN INCREASING DEGREE IN OVERLAPPING. 
BUT WE’LL ALWAYS HAVE PERFECTLY FAIR CLOSED DATA

https://ec.europa.eu/info/sites/info/files/turning_fair_into_reality_1.pdf


FAIR data

2017

• PRINCIPLES, NOT STANDARD
[IMPLEMENTATION NEEDED]
• NOT JUST FOR HUMANS

• NOT EQUAL TO LINKED DATA, 
RDF…

• NOT EQUAL TO «OPEN»

https://content.iospress.com/articles/information-services-and-use/isu824


FAIR in a nutshell

https://www.ands.org.au/working-with-data/fairdata/training

https://www.ands.org.au/working-with-data/fairdata/training


FAIR software Data Science, June 12 2020

https://content.iospress.com/articles/data-science/ds190026


… a report from Vienna

Nov. 20, 2018

https://ec.europa.eu/info/publications/turning-fair-reality_en


FAIR: technology VS domain

E.Schultes, 2019

FAIR GENERIC VS 
DOMAIN SPECIFIC

STRICTLY INTERLINKED

https://indico.neic.no/event/121/attachments/174/277/Erik_Schultes_-_FAIR__FAIR_Implementation_Profiles.pdf


FAIR for dummies

2019

RESEARCHERS’ 
RESPONSIBILITY

REPOSITORIES TAKE 
CARE OF…

http://www.snf.ch/SiteCollectionDocuments/FAIR_principles_translation_SNSF_logo.pdf


FAIR Implementation Profiles

FIP wizard

COMMON RULES 
FOR COMMUNITIES

- CONVERGENCE

2020

https://fip-wizard.ds-wizard.org/
https://link.springer.com/chapter/10.1007/978-3-030-65847-2_13


FAIR Implementation Profiles



[Data steward competence
profile]

DOMAIN DATA 
SKILLS+ 

COMPETENCES ON 
FAIR

Copenhagen Univ. June 17 2020

SRIA 1.0

https://docs.google.com/presentation/d/1YoJbQFqpMOoRFRPUnfZ0pH8Xh4Yds5pbnPXVv6CZtSg/edit#slide=id.p
https://www.eosc.eu/sites/default/files/EOSC-SRIA-V1.0_15Feb2021.pdf


… FAIRy shades

https://www.ands-nectar-rds.org.au/fair-tool

Training

VERY USEFUL TO ASK 
THE RIGHT QUESTIONS 
BUT IT’S SUBJECTVE…

https://www.ands-nectar-rds.org.au/fair-tool
https://www.ands.org.au/working-with-data/fairdata/training


FAIR aware FAIRaware

- QUESTIONS
- TEST KNOWLEDGE
- TEST WILLINGNESS

- GIVES INFO

https://fairaware.dans.knaw.nl/


FAIR maturity evaluator

• OBJECTIVE
• MACHINE READABLE – AS FAIR DATA ARE

Sept. 20, 2019

FAIR evaluation service

https://doi.org/10.1038/s41597-019-0184-5
https://fairsharing.github.io/FAIR-Evaluator-FrontEnd/#!/


F-UJI

F-UJI

FAIRNESS EVALUATION 
(IN BETA)

https://www.fairsfair.eu/f-uji-automated-fair-data-assessment-tool


FAIR enough

FAIR enough
AUTOMATIC CHECK 
ON FAIR PRINCIPLES 

(+BONUS)

https://fair-enough.semanticscience.org/


FAIR cookbook

FAIR cookbook

RECIPES TO MAKE YOUR DATA FAIR

https://fairplus.github.io/the-fair-cookbook/content/home.html


FAIR Wizard

https://ds-wizard.org/

IT’S A WIZARD… 
GOES BY YOUR 

ANSWERS

EXTERNAL 
LINKS

https://ds-wizard.org/


FAIR Wizard

OPENS PROF. MONS’
«DATA STEWARDSHIP»

RELEVANT CHAPTER



FAIR Wizard

IN THE END, THE SYSTEM 
EXTRACTS THE RELEVANT 

INFORMATION FROM 
YOUR ANSWER AND FILLS 

THE DMP IN



FINDABLE



F = Findable. Metadata

Metadata

https://www.ands.org.au/working-with-data/metadata


F = Findable. Metadata standards

RDA Metadata directory

http://rd-alliance.github.io/metadata-directory/standards/


F = findable. Metadata tools

https://metadatacenter.org/

CEDAR MAKES IT EASY 
TO COLLECT AND USE 

METADATA

https://metadatacenter.org/


F = Findable. Persistent identifiers

https://www.datacite.org/

- ASSIGN A DOI
DIGITAL OBJECT 

IDENTIFIER
- USE ORCID-ID AS 

RESEARCHERShttps://orcid.org/

https://www.datacite.org/
https://orcid.org/


ACCESSIBLE



A = Accessible – Data repositories
Zenodo

YOU CAN CREATE A  
«COMMUNITY»
[THE PROJECT?]

Dataverse

DRYAD

Figshare

https://zenodo.org/
https://dataverse.org/
https://datadryad.org/stash
https://figshare.com/


A = Accessible.
Looking for a repository??

https://www.re3data.org/

https://www.re3data.org/

https://www.re3data.org/
https://www.re3data.org/


A = Accessible. Data journals
Data journals list

Aug. 2021

https://www.wiki.ed.ac.uk/display/datashare/Sources+of+dataset+peer+review
https://blogs.ucl.ac.uk/open-access/2021/08/17/data-journals/


A = Accessible. Formats

https://dans.knaw.nl/en/deposit/information-about-depositing-data/before-depositing/file-formats

https://dans.knaw.nl/en/deposit/information-about-depositing-data/before-depositing/file-formats


A = Accesible - Formats
FAIR Cookbook

https://fairplus.github.io/the-fair-cookbook/content/recipes/interoperability/from-proprietary-to-open-standard-mzml-exemplar.html


INTEROPERABLE



I = Interoperable. 
Standards/ontologies

Standards

Formal ontologies

Standards

http://training.parthenos-project.eu/sample-page/intro-to-ri/interoperability/what-are-standards/
http://training.parthenos-project.eu/sample-page/formal-ontologies-a-complete-novices-guide/
http://training.parthenos-project.eu/sample-page/intro-to-ri/interoperability/what-are-standards/


I= Interoperable – adding ontologies

https://fair-dom.org/platform/

Rightfield

https://fair-dom.org/platform/
https://fair-dom.org/platform/rightfield/


I = Interoperable

FAIR cookbook

https://fairplus.github.io/the-fair-cookbook/content/recipes/interoperability.html


[FAIRsharing. To be interoperable]
FAIRsharing

https://fairsharing.org/


REUSABLE



R = Reusable. Documentation
DOCUMENTATION (README FILE) TO
- AVOID MISUSE/MISINTERPRETATION

- KEEP INTEGRITY

CESSDA guide

https://www.cessda.eu/Training/Training-Resources/Library/Data-Management-Expert-Guide/2.-Organise-Document/Documentation-and-metadata


R = Reusable. Documentation

…WHY NOT?
- PROTOCOLS.IO TO DEPOSIT YOUR METHODS

- OPEN LAB NOTEBOOK TO TRACK ANYTHING YOU DO
[TIME CONSUMING THE FIRST TIME, THEN…]

Jupyter

Rstudio

The Turing way

JUPYTER FAIR, NEW 
PROJECT

http://jupyter.org/index.html
https://www.rstudio.com/
https://the-turing-way.netlify.app/welcome.html


R= Reusable. Licenses

2014

raw data

NO copyright

non creative 
database

sui generis+ 
copyright

sui generis

creative 
database

sui generis

copyright

RICORDA: NESSUN 

COPYRIGHT SUI DATI 

(NON CREATIVI)

REMEMBER:

RAW DATA ARE NOT 

PROTECTED BY 

COPYRIGHT

Database=a collection of  independent works, 

data or other materials arranged in a systematic 

or methodical way (Art.1)

Copyright: protects the STRUCTURE, 

selection or arrangement of  their 

contents" (Art. 3) NOT THE DATA

Sui generis database right: protects the 

«substantial effort» in OBTAINING 

data [NOT «CREATING»]… the right 

owner often is the institution

https://www.slideshare.net/simonealiprandi/2014-1029-opendatalombardia


R = Reusable – Legal aspects

2020

https://direct.mit.edu/dint/article/2/1-2/199/10013/Licensing-FAIR-Data-for-Reuse


R = Reusable – Legal aspects
How do I know

How do I license

Can I use

https://www.openaire.eu/how-do-i-know-if-my-research-data-is-protected
https://www.openaire.eu/can-i-reuse-someone-else-research-data


Creative Commons and Open Science

CC Factsheet

CC0: FROM A LEGAL 
POINT OF VIEW, THE 

ONE AND ONLY LICENSE

https://doi.org/10.5281/zenodo.840651


Creative Commons and Open Science

USE A CC0
- THEN ASK FOR CREDIT
- PROVIDE A CITATION 

TO C&P
- BEAR IN MIND IT’S 

BAD SCIENCE NOT TO 
CITE THE SOURCE

- CC0 DOES NOT MEAN 
ACADEMIC 
UNPOLITENESS



…Data Management Plan

• A STRUCTURED WAY TO THINK TO YOUR RESEARCH 
FROM THE PERSPECTIVE OF YOUR DATA:

collection, preservation, description, sharing
• CLEAR RULES FROM THE BEGINNNG
• LIVING DOCUMENT TO BE UPDATED
• …AND THEN… ACT ACCORDINGLY…



DMP online and Data Wizard video 
tutorials – to draft your DMP

Video DSW

VIDEO –
HOW DMPONLINE 
AND DSW  WORK

DMPONLINE video tutorials

https://www.youtube.com/watch?v=aGpr6JFMuiE
https://www.youtube.com/playlist?list=PLL50Mkpxn0YyT4vn3B6JleOUDHAuJfUzY


Tips&tricks

DMP tips

https://www.lcrdm.nl/files/lcrdm/2019-04/LCRDM 10 tips for writing a DMP no branding.pdf


… «as open as possible»…



Open Science: why just your data?

2021

https://zenodo.org/record/4548148/files/CON_LINK_rainbow-of-open-science-practices_ENG.pdf?download=1


… thank you!


