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Welcome - Recap
13:00-13:10 
(Erik)
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Agenda
13:00-13.10 (10 minutes) Welcome - Recap (Erik) 
13:10-13:30 (20 minutes) FAIR Principles overview (Erik) 
13:30-14:30 (60 minutes)  Interpretations: F and A Principles (Andrea, Erik) 
14:30-14:45 (15 minutes)  Break 
14:45-15:45 (60 minutes) Interpretations: I and R Principles (Andrea, Erik)  
15:45-16:00 (15 minutes) Break 
16:00-16:40 (40 minutes) Breakout 
16:40-17:00 (20 minutes) Breakout presentations & discussion  
17:00                               Adjourn 
  

Common Notes: https://bit.ly/FA-5-T-1_ITINERIS
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Questions from last session? 
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• Panda Bear reads about research in Science  
• PB requests a copy of the data  
• BB assumes (wishes) the data are already in the Science article 
• PB indicates that the data are not there 
• BB is not sure where the data are (a USB drive… in a box at home… so many 

boxes)  
• BB 7 months to locate sends only copy to PB  
• BB has ‘complied’ with the request for data but… 
• layers of idiosyncratic coding (specialized  software is required to decode 

the hexidecimal notation) 
• software not supported since 2007  
• Semantically empty field names (SAM1, SAM2, …) with no documentation 

(not even in the Science publication)   
• Personnel point of failure: graduate student who moves back to China   

Homework
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Brown Bear performed research that includes data on B Cell Function 
• published in Science 
• listed in PubMed Central  
• funded by NIH 

Homework
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Data Sharing Policy at Science  
http://www.sciencemag.org/authors/science-
editorial-policies 

Data and Materials Availability after Publication 
After publication, all data and materials necessary to 
understand, assess, and extend the conclusions of 
the manuscript must be available to any reader of 
Science. All computer codes involved in the creation 
or analysis of data must also be available to any 
reader of Science. After publication, all reasonable 
requests for data or materials must be fulfilled.

Brown Bear performed research that includes data on B Cell Function 
• published in Science 
• listed in PubMed Central  
• funded by NIH 

Homework
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Data Sharing Policy at PubMed Central https://
www.ncbi.nlm.nih.gov/pmc/about/guidelines/ 

Supplementary Data 
Any supplementary data (images, tables, video, or 
other documents / files) that are associated with an 
article must be deposited in PMC with the article. 
This applies to supplementary data that are available 
at the journal’s site as well as those that may be 
stored in a public repository. An exception may be 
made for data sets that require custom software to 
read/use, or are very large (over 2 GB).

Brown Bear performed research that includes data on B Cell Function 
• published in Science 
• listed in PubMed Central  
• funded by NIH 

Homework

29

https://www.ncbi.nlm.nih.gov/pmc/about/guidelines/
https://www.ncbi.nlm.nih.gov/pmc/about/guidelines/
https://www.ncbi.nlm.nih.gov/pmc/about/guidelines/
https://www.ncbi.nlm.nih.gov/pmc/about/guidelines/


Data Sharing Policy at NIH 
https://www.ncbi.nlm.nih.gov/pmc/about/guidelines/ 

NIH Data Sharing Policy and Implementation Guidance  
In NIH's view, all data should be considered for data sharing. 
Data should be made as widely and freely available as 
possible while safeguarding the privacy of participants, and 
protecting confidential and proprietary data. To facilitate 
data sharing, investigators submitting a research application 
requesting $500,000 or more of direct costs in any single 
year to NIH on or after October 1, 2003 are expected to 
include a plan for sharing final research data for research 
purposes, or state why data sharing is not possible.

Brown Bear performed research that includes data on B Cell Function 
• published in Science 
• listed in PubMed Central  
• funded by NIH 

Homework
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Conclusion:  
Despite the Data Policies of Science, PubMed Central 
and NIH, after 7 months of frustration and 
uncertainties, Panda Bear still can not reuse Brown 
Bear’s data.

Homework
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FAIR Principles - Overview
13:10-13:30 
(Erik)
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2014
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2016

…the FAIR Principles 
put specific emphasis 
on enhancing the 
ability of machines 
to automafcally find 
and use the data, in 
addifon to 
supporfng its reuse 
by individuals. 
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https://www.nature.com/articles/sdata201618
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Machine-actionable metadata
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Machine-actionable metadata
Technical infrastructure (accepted generic services)  
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Machine-actionable metadata

Social decisions (domain specific agreements)  
Technical infrastructure (accepted generic services)  
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Machine-actionable metadata

Social decisions (domain specific agreements)  
Technical infrastructure (accepted generic services)  
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https://www.nature.com/articles/sdata201618

Credits to Annika Jacobsen, LUMC
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Computability  
• FAIR data use knowledge representation languages and controlled 

vocabularies that reduce/eliminate ambiguity. 

Trustworthiness 
• FAIR data have (rich) provenance which provides evidence for the 

source of data. Provenance can include uncertainties and error 
estimation. Trust also requires large amounts of metadata. 

Equitabilty  
• FAIR data make explicit the conditions for reuse. Equitabilty can be 

technologically ensured, when data and metadata are FAIR  
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What FAIR is not…
Common misconceptions about FAIR:   
• FAIR is not a standard  
• FAIR is not only semantic web / Linked Open Data  
• FAIR is not equal to ‘Open’ or ‘Free’ 

• Data are often Open (Access) but not FAIR 
• Some data can never be Open, yet be perfectly FAIR  
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What FAIR is not…

By design, FAIR is not explicit about:  
• data quality 
• trustworthiness 
• fit to purpose for reuse 
• responsibility 
• ethics

Common misconceptions about FAIR:   
• FAIR is not a standard  
• FAIR is not only semantic web / Linked Open Data  
• FAIR is not equal to ‘Open’ or ‘Free’ 

• Data are often Open (Access) but not FAIR 
• Some data can never be Open, yet be perfectly FAIR  
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What FAIR is not…

+ FAIR
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Follow-up report on FAIR uptake of repositories in the 
Nordics and Baltics https://www.eosc-nordic.eu/kh-
material/d4-3-report-on-nordic-and-baltic-
repositories-and-their-uptake-of-fair/ 

https://www.eosc-nordic.eu/kh-
material/fair-uptake/

What FAIR is not…
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Assessing FAIR

ITINERIS FAIR Awareness 
training:  
FAIR Assessment tools 
December 11, 2024 
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FAIR 
Principles 

FAIR 
Implementations 

2018
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FAIR 
Principles 

FAIR 
Implementations 

2018

We need a precise and 
explicit interpretation 
of the FAIR Principles

29



Interprefng the FAIR Principles:  
F & A
13:30-14:30 
(Erik & Andrea)
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Interpreting the FAIR Principles  

hips://doi.org/doi:10.1162/dint_r_00024
29



Interpreting the FAIR Principles  

https://www.gofair.foundation/interpretation

hips://doi.org/doi:10.1162/dint_r_00024
29



Interpreting the FAIR Principles  

hips://zenodo.org/records/3909563#.YGRNnq8za70
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Interpreting the FAIR Principles  

hips://zenodo.org/records/3909563#.YGRNnq8za70
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F1: (meta)data are assigned a globally unique and persistent identifier
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hips://en.wikipedia.org/wiki/Link_rot

F1: (meta)data are assigned a globally unique and persistent identifier
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hips://en.wikipedia.org/wiki/Link_rot

Examples? 

F1: (meta)data are assigned a globally unique and persistent identifier
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Workbench
https://metadatacenter.org

F2: data are described with rich metadata
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Workbench
https://metadatacenter.org

Examples? 

F2: data are described with rich metadata
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Ousamma Mohammed Benhamed, Kees 
Burger, Rajaram Kaliyaperumal, Luiz 
Olavo Bonino da Silva Santos, Marek 
Suchánek, Jan Slifka, Mark D Wilkinson; 
The FAIR Data Point: Interfaces and 
Tooling. Data Intelligence 2022; doi: 
https://doi.org/10.1162/dint_a_00161  

https://fairdo.org

F3: metadata clearly and explicitly include the identifier of the data it describes
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Ousamma Mohammed Benhamed, Kees 
Burger, Rajaram Kaliyaperumal, Luiz 
Olavo Bonino da Silva Santos, Marek 
Suchánek, Jan Slifka, Mark D Wilkinson; 
The FAIR Data Point: Interfaces and 
Tooling. Data Intelligence 2022; doi: 
https://doi.org/10.1162/dint_a_00161  

https://fairdo.org

What about most data repositories?

F3: metadata clearly and explicitly include the identifier of the data it describes
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hips://www.doi.org/resources/2006_05_02_Kahn_Framework.pdf

F4: (meta)data are registered or indexed in a searchable resource
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hips://www.doi.org/resources/2006_05_02_Kahn_Framework.pdf

Examples of search engines? 

F4: (meta)data are registered or indexed in a searchable resource



hips://en.wikipedia.org/wiki/World_Wide_Web

CC BY-SA 3.0

A1.1: the protocol is open, free, and universally implementable
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hips://en.wikipedia.org/wiki/World_Wide_Web

CC BY-SA 3.0

Other protocols? 

A1.1: the protocol is open, free, and universally implementable
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A1.2: the protocol allows for authentication & authorization procedure where necessary



Consider the 
ITINERIS Platform?

A1.2: the protocol allows for authentication & authorization procedure where necessary



A2: metadata are accessible, even when the data are no longer available



Consider the DiSSCo 
Metadata Preservation 
Policy 

A2: metadata are accessible, even when the data are no longer available



Break

Resume 15:00 CET
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Interprefng the FAIR Principles:  
I & R

14:45-15:45 
(Erik & Andrea)
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I1: (meta)data use a formal… language for knowledge representation



I1: (meta)data use a formal… language for knowledge representation
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I2: (meta)data use vocabularies that follow FAIR principles
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I2: (meta)data use vocabularies that follow FAIR principles
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I2: (meta)data use vocabularies that follow FAIR principles

Example vocabularies? 



<Malaria><is associated with><Mosquitoes>

<Malaria><is transmi_ed by><Mosquitoes>

I3: (meta)data include qualified references to other (meta)data
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R1.1: (meta)data are released with a clear and accessible data usage license



How would we make 
“machine-readable” licenses? 

R1.1: (meta)data are released with a clear and accessible data usage license



Workbench
https://metadatacenter.org

R1.2: (meta)data are associated with detailed provenance



Workbench
https://metadatacenter.org

Examples of provenance information? 

R1.2: (meta)data are associated with detailed provenance



R1.3: (meta)data meet domain-relevant community standards
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Break

Resume 16:00 CET
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Interprefng the FAIR Principles:  
Revisfng the FigJam

16:00-16:40 
(Breakout)
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• Panda Bear reads about research in Science (F) 
• PB requests a copy of the data (A)  
• BB assumes (wishes) the data are already in the Science article (assumes data 

are FAIR) 
• PB indicates that the data are not there (they are not FAIR) 
• BB is not sure where the data are (a USB drive… in a box at home… so many 

boxes) (F, A, I) 
• BB 7 months to locate (F) sends only copy to PB (risking A) 
• BB has ‘complied’ with the request for data but… 
• layers of idiosyncratic coding (specialized  software is required to decode 

the hexidecimal notation) (I) 
• software not supported since 2007 (F, A, R) 
• Semantically empty field names (SAM1, SAM2, …) with no documentation 

(not even in the Science publication) (I, R)  
• Personnel point of failure: graduate student who moves back to China (I, R)  
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Interprefng the FAIR Principles:  
Presentafons & Discussion

16:40-17:00 
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FAIR  
 Well! 

29 November 2024
Erik Schultes, Barbara Magagna, Andrea Tarallo  


