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The FAIR guiding principles ©

A concise review of what we all should know already at this point.
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But first: a bit of History

2014 2016 2019 2020
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“The FAIRsharing Registry and

“Jointly designing a data FAIRPORT" Recommendations”
Lorentz Center (Leiden, NL) [link]

FAIRsharing.org
FO RC E‘” <> standards, databases, policies
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“The FAIR Guiding Principles for scientific data FAIR 4 Research Software WG

management and stewardship” RDA, FORCE11, and Research Software Alliance (ReSA) Taskforce
Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. https://www.rd-alliance.org/groups/fair-research-software-fair4rs-wg

Sci. Data 3:160018 @ ) <RBSA>

doi:10.1038/sdata.2016.18
RESEARCH DATA ALLIANCE Research Software Alliance

l.
\

s .
e e s o o= =

eurac research Piero Campalani | Datasets FAIR-ification 15.03.2023


https://www.lorentzcenter.nl/jointly-designing-a-data-fairport.html
https://doi.org/10.1038/sdata.2016.18
https://doi.org/10.1093/biosci/biv095
https://www.rd-alliance.org/groups/fair-research-software-fair4rs-wg
https://doi.org/10.25504/FAIRsharing.2abjs5

-

FINDABLE ACCESSIBLE

The first thing to be in place to make data reusable is The (meta)data should be retrievable by their identifier
the possibility to find them. It should be easy to find using a standardized and open communications
the data and the metadata for both humans and protocol, possibly including authentication and
computers. Automatic and reliable discovery authorisation. Also, metadata should be
of datasets and services depends on available even when the data

machine-readable persistent
Identifiers (PIDs) and metadata.

are no longer available.

F

INTEROPERABLE RE-USABLE

The data should be able to be combined Ultimately, FAIR aims at optimizing
with and used with other data or tools. the reuse of data. To achieve this, metadata
The format of the data should therefore and data should be well-described so that they can
be open and interpretable for various tools, be replicated and/or combined in different settings.
including other data records. The concept of Also, the reuse of the (meta)data should be stated
interoperability applies both at the data with (a) clear and accessible license(s).

and metadata level.
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The (meta)data should be retrievable by their identifier
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protocol, possibly including authentication and
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The format of the data should therefore

be open and interpretable for various tools,
including other data records. The concept of
interoperability applies both at the data

and metadata level.

and data should be well-described so that they can
be replicated and/or combined in different settings.
Also, the reuse of the (meta)data should be stated
with (a) clear and accessible license(s).
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... a few remarks
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Remark #1
The FAIR principles are both for machines and for people.
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Remark #1
The FAIR principles are both fo @e nd for people.

machine-actionabili+y
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Remark #2
The FAIR principles often apply to both data and metadata.
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Remark #2

The FAIR principles often apply to bot k@zo

(meta)data
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Remark #3

The FAIR principles are not on/oft switches but can be
implemented Incrementally.
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Remark #3
The FAIR princip! ot on/oft switches but can be

implemented incrementally.
-III

'D@@rees of “FATRwess
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Remark #4

The FAIR principles are domain-independent and inalienable:
they do not suggest any specific technology, standard, or
implementation-solution.
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Remark #4

The FAIR principles are domain-independent and inalienable:
they do not suggest any specific technology, standard, or
implementation-solution.

@cwc@ ||| > @riera@
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Remark #5
FAIR # publicly available data.
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Remark #5
FAIR # publicly available data.

but ...
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Remark #6

The FAIR principles are essential to Open Science.
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Remark #6

The FAIR principles are essential tdg Open Science.

4 TuNDRMENTAL RULES
OoF

OPEN SCIENCE

doi:10.5281/zenodo. 1212496
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Remark #7
No FAIRness = No Data Management Plans (DMPs).
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Remark #7

No FAIRness = No Data Management Plans
07

"Data Management Plav workshop for natural
sclevces and engineering” O Eurac Research
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https://eurac.workplace.com/groups/1109233372463445/permalink/5715865198466883/
https://eurac.workplace.com/groups/1109233372463445/permalink/5715865198466883/

...Last remark

The FAIR principles are not only about the (meta)data, but
also:
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...Last remark

The FAIR principles are not only about the (meta)data, but
also:

*2* FAIR research software
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...Last remark

The FAIR principles are not only about the (meta)data, but
also:

*2* FAIR research software

2 FAIR workflows

eurac research
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...Last remark

The FAIR principles are not only about the (meta)data, but
also:

*2* FAIR research software
2 FAIR workflows

** FAIR web services
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...Last remark

The FAIR principles are not only about the (meta)data, but
also:

*2* FAIR research software
2 FAIR workflows

** FAIR web services

N/
”‘ e o o
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Dig deeper: helptul FAIR initiatives

FAIR &Y FAIRSFAIR

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

https://www.go-fair.org/ https://www.fairsfair.eu/

https://www.fairpoints.org/
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G2

The practice of FAIR-ness

Data-sharing chronicles from the Institute for Earth Observation.
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Alice’s journey
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Open Science Journey | CC BY 4.0 | © Peter James Zellner
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https://creativecommons.org/licenses/by/4.0/

Open Science Journey | CC BY 4.0 | © Peter James Zellner
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Open Science Journey | CC BY 4.0 | © Peter James Zellner
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Open Science Journey | CC BY 4.0 | © Peter James Zellner
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@ PUBLICATION
‘ local

Classical
Journal

@ RESULTS
‘ local

Open Science Journey | CC BY 4.0 | © Peter James Zellner
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@ PUBLICATION
‘ local

Classical
Journal

@ RESULTS

@ IMPACT
‘ local

Open Science Journey | CC BY 4.0 | © Peter James Zellner
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@ PUBLICATION

Accessible

Classical
Journal

RESULTS

@ IMPACT
‘ local

Open Science Journey | CC BY 4.0 | © Peter James Zellner
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Open Science Journey | CC BY 4.0 | © Peter James Zellner
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License

Open Science Journey | CC BY 4.0 | © Peter James Zellner
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7

Open Science Journey | CC BY 4.0 | © Peter James Zellner
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How FAIR are we now, anyway?
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The FAIRness assessment

How FAIR are we?

% OF IMPLEMENTED PRINCIPLES # OK/MISSING PRINCIPLES

O

TOT. SCORE

~

()]

[55]

=

MISSING

I 1 = _
- 2N

N

=
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https://scientificnet.sharepoint.com/:p:/s/EOAllInstitute/EYZI2rDdVXBJoj8zYRdVzJQBxFXCusVWTM1cijBiQ4WabA?e=qlEybn

Choosing a [1..1] metric

Manual assessment with arbitrary criteria
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Choosing a [1..1] metric

Manual assessment with arbitrary criteria

N\

Manual assessment with FAIR metrics/rubrics

eurac research Piero Campalani | Datasets FAIR-ification 15.03.2023 yiVil



Choosing a [1..1] metric

Manual assessment with arbitrary criteria

N\

Manual assessment with FAIR metrics/rubrics

Open tools for automatic FAIR assessment

. oy
=== FAIRshake FIP Wizard o}F-UJI
https://fairshake.cloud/ https://fip-wizard.ds-wizard.org/ https://www.f-uji.net/
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Choosing a [1..1] metric

our choice

Manual assessment with arbitrary criteria -
(based on the FLP Questionnarie)

N\

Manual assessment with FAIR metrics/rubrics

L

Open tools for automatic FAIR assessment

. oy
=== FAIRshake FIP Wizard o}F-UJI
https://fairshake.cloud/ https://fip-wizard.ds-wizard.org/ https://www.f-uji.net/
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https://fairshake.cloud/
https://fairshake.cloud/
https://fip-wizard.ds-wizard.org/
https://www.f-uji.net/
https://bit.ly/yourFIP

FAIR-enabling resources
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What are they?

Any digital object that provides a function needed to achieve

some aspect of FAIRness and 1s explicitly linked to one (or
more) FAIR Principles.

Schultes, E., Magagna, B., Hettne, K.M., Pergl, R., Suchanek, M., Kuhn, T. (2020). Reusable FAIR Implementation Profiles
as Accelerators of FAIR Convergence. In: Grossmann, G., Ram, S. (eds) Advances in Conceptual Modeling. ER 2020.
Lecture Notes in Computer Science(), vol 12584. Springer, Cham. https://doi.org/10.1007/978-3-030-65847-2 13
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https://doi.org/10.1007/978-3-030-65847-2_13

What are they?

Any digital object that provides a function needed to achieve

some aspect of FAIRness and 1s explicitly linked to one (or
more) FAIR Principles.

Examples:

Schultes, E., Magagna, B., Hettne, K.M., Pergl, R., Suchanek, M., Kuhn, T. (2020). Reusable FAIR Implementation Profiles
as Accelerators of FAIR Convergence. In: Grossmann, G., Ram, S. (eds) Advances in Conceptual Modeling. ER 2020.
Lecture Notes in Computer Science(), vol 12584. Springer, Cham. https://doi.org/10.1007/978-3-030-65847-2 13

eurac research Piero Campalani | Datasets FAIR-ification 15.03.2023 49


https://doi.org/10.1007/978-3-030-65847-2_13

Discovering the resources:

https://fip-wizard.ds-wizard.org/

FIP Wizard

Questionnaire lul Metrics @ Preview @ Documents Q7 Settings

[}
View Comments  TODOs  Version history {3
Chapters m List the FAIR Enabling Resource(s) + = @
I. About v hd [
Il. Declare your FAIR Implementation Community 3 m Select the FAIR Enabling Resource + ®, @
Ill. Declarations for Findability 17 ‘ |
y pescriptive docurmentauorn of tne Corierit, rmedriirgy, proveriance, ard aceess [or g stngle aata -
IV. Declarations for Accessibility 15 setor sertes
DataCite Metadata Scheme
V. Declarations for Interoperability 18 m
The DataCite Metadata Schema is a list of core metadata properties chosen for accurate and
VI. Declarations for Reusability - consistent identification of a resource for citation and retrieval purposes, with recommended
use instructions in the documentation. The resource that (s being identified can be of any
» O Declaration R1.1 Metadata: Which usage license do y... kind, but it is typically a dataset. We use the term ‘dataset in its broadest sense. We mean it
O Declaration R1.1 Datasets: Which usage license do yo... to include not only numerical data, but any other research objects in keeping with DataCite’s
. mission (httpsy//datacite.org/value.html). The metadata schema properties are presented and
¥ (O Declaration R1.2 Metadata: What metadata schema d... . ( . P //, ) g/. ) . _’D ’D P
described in detail in the section DataCite Metadata Properties in this document.
» O List the FAIR Enabling Resource(s)
» O Declaration R1.2 Datasets: What metadata schema do... DwC-A | Darwin Core Archive m
» £O Declaration R1.3: Your community uses this FAIR Impl... DwC-A is a biodiversity informatics data standard that makes use of the Darwin Core terms -
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Discovering the resources:

https://fip-wizard.ds-wizard.org/

FIP Wizard

Questionnaire lul Metrics @ Preview @ Documents Q7 Settings

View Comments  TODOs  Version history {3
Chapters - m List the FAIR Enabling Resource(s) + = &
|. About v v &
Il. Declare your FAIR Implementation Community 3 m Select the FAIR Enabling Resource + 8 &

[ Ill. Declarations for Findability 17 ] ‘ |
y pescriptive docurmentauorn of tne Corierit, rmedriirgy, proveriance, ard aceess [or g stngle aata

set or series

IV. Declarations for Accessibility 15
V. Declarations for Interoperability 18 DataCite Metadata Scheme m
The DataCite Metadata Schema is a list of core metadata properties chosen for accurate and
VI. Declarations for Reusability - consistent identification of a resource for citation and retrieval purposes, with recommended
use instructions in the documentation. The resource that (s being identified can be of any
» O Declaration R1.1 Metadata: Which usage license do y... kind, but it is typically a dataset. We use the term dataset’ in its broadest sense. We mean it
O Declaration R1.1 Datasets: Which usage license do yo... to include not only numerical data, but any other research objects in keeping with DataCite’s

. mission (https://datacite.org/value.html). The metadata schema properties are presented and
= (O Declaration R1.2 Metadata: What metadata schema d... . ( . psi// o g/. ) . _’D ’D P
described in detail in the section DataCite Metadata Properties in this document.

» O List the FAIR Enabling Resource(s)
» O Declaration R1.2 Datasets: What metadata schema do... DwC-A | Darwin Core Archive m

(O Declaration R1.3: Your community uses this FAIR Impl... DwC-A (s a biodiversity informatics data standard that makes use of the Darwin Core terms
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Discovering the resources:

https://fip-wizard.ds-wizard.org/

FIP Wizard

Questionnaire lul Metrics @ Preview [ Documents 9F Settings

View Comments  TODOs  Version history {3
Chapters = m List the FAIR Enabling Resource(s) + = @
I. About v v [ ]
Il. Declare your FAIR Implementation Community 3 m Select the FAIR Enabling Resource + 8 &
[ Ill. Declarations for Findability 17 ] ‘ |
pescriptive docurmentauorn of tne Corierit, rmedriirgy, proveriance, ard aceess [or g stngle aata

set or series
15 ]

DataCite Metadata Scheme m

[ IV. Declarations for Accessibility

V. Declarations for Interoperability 18
The DataCite Metadata Schema is a list of core metadata properties chosen for accurate and
VI. Declarations for Reusability - consistent identification of a resource for citation and retrieval purposes, with recommended
use instructions in the documentation. The resource that (s being identified can be of any
» O Declaration R1.1 Metadata: Which usage license do y... kind, but it is typically a dataset. We use the term dataset’ in its broadest sense. We mean it
O Declaration R1.1 Datasets: Which usage license do yo... to include not only numerical data, but any other research objects in keeping with DataCite’s

. mission (https://datacite.org/value.html). The metadata schema properties are presented and
= (O Declaration R1.2 Metadata: What metadata schema d... . ( . psi// o g/. ) . _’D ’D P
described in detail in the section DataCite Metadata Properties in this document.

» O List the FAIR Enabling Resource(s)
» O Declaration R1.2 Datasets: What metadata schema do... DwC-A | Darwin Core Archive m

(O Declaration R1.3: Your community uses this FAIR Impl... DwC-A (s a biodiversity informatics data standard that makes use of the Darwin Core terms
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https://fip-wizard.ds-wizard.org/

Discovering the resources:

https://fip-wizard.ds-wizard.org/

FIP Wizard

View

Chapters

I. About v

Il. Declare your FAIR Implementation Community 3

Questionnaire Ll Metrics @ Preview [} Documents

m List the FAIR Enabling Resource(s)

[ Ill. Declarations for Findability 17

[ IV. Declarations for Accessibility 15

V. Declarations for Interoperability 18

VI. Declarations for Reusability 1

» O List the FAIR Enabling Resource(s)

» O Declaration R1.1 Metadata: Which usage license do y...
O Declaration R1.1 Datasets: Which usage license do yo...
(O Declaration R1.2 Metadata: What metadata schema d...

» (O Declaration R1.2 Datasets: What metadata schema do...

O Declaration R1.3: Your community uses this FAIR Impl...

9F Settings

Comments  TODOs  Version history

m Select the FAIR Enabling Resource + 2

+ = &

y pescriptive docurmentauorn of tne Corierit, rmedriirgy, proveriance, ard aceess [or g stngle aata
set or series

DataCite Metadata Scheme m

The DataCite Metadata Schema is a list of core metadata properties chosen for accurate and
consistent identification of a resource for citation and retrieval purposes, with recommended
use instructions in the documentation. The resource that (s being identified can be of any
kind, but it s typically a dataset. We use the term dataset’ in its broadest sense. We mean it
fo include not only numerical data, but any other research objects in keeping with DataCite’s
mission (https://datacite.org/value.html). The metadata schema properties are presented and
described in detail in the section DataCite Metadata Properties in this document.

DwC-A | Darwin Core Archive m

DwC-A is a biodiversity informatics data standard that makes use of the Darwin Core terms

eurac research
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Discovering the resources:

https://fip-wizard.ds-wizard.org/

FIP Wizard

View

Chapters

I. About v

Il. Declare your FAIR Implementation Community 3

Questionnaire Ll Metrics @ Preview [} Documents

m List the FAIR Enabling Resource(s)

[ Ill. Declarations for Findability 17

[ IV. Declarations for Accessibility 15

V. Declarations for Interoperability 18

[ VI. Declarations for Reusability 1

» O List the FAIR Enabling Resource(s)

» O Declaration R1.1 Metadata: Which usage license do y...
O Declaration R1.1 Datasets: Which usage license do yo...
(O Declaration R1.2 Metadata: What metadata schema d...

» (O Declaration R1.2 Datasets: What metadata schema do...

O Declaration R1.3: Your community uses this FAIR Impl...

9F Settings

Comments  TODOs  Version history

m Select the FAIR Enabling Resource + 2

+ = &

» pescriptive docurmentauorn of tne Corierit, rmedriirgy, proveriance, ard aceess [or g stngle aata
set or series

DataCite Metadata Scheme m

The DataCite Metadata Schema is a list of core metadata properties chosen for accurate and
consistent identification of a resource for citation and retrieval purposes, with recommended
use instructions in the documentation. The resource that (s being identified can be of any
kind, but it s typically a dataset. We use the term dataset’ in its broadest sense. We mean it
fo include not only numerical data, but any other research objects in keeping with DataCite’s
mission (https://datacite.org/value.html). The metadata schema properties are presented and
described in detail in the section DataCite Metadata Properties in this document.

DwC-A | Darwin Core Archive m

DwC-A is a biodiversity informatics data standard that makes use of the Darwin Core terms
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https://fip-wizard.ds-wizard.org/

Discovering the resources:

https://fip-wizard.ds-wizard.org/

FIP Wizard

[ Ill. Declarations for Findability 17

[ IV. Declarations for Accessibility 15

V. Declarations for Interoperability 18

[ VI. Declarations for Reusability 1

» O List the FAIR Enabling Resource(s)

» O Declaration R1.1 Metadata: Which usage license do y...
O Declaration R1.1 Datasets: Which usage license do yo...
+ (O Declaration R1.2 Metadata: What metadata schema d...

» (O Declaration R1.2 Datasets: What metadata schema do...

O Declaration R1.3: Your community uses this FAIR Impl...

- Questionnaire lul Metrics @ Preview [ Documents 9F Settings
View Comments  TODOs  Version history {3
a8 Chapters m List the FAIR Enabling Resource(s) + = &
I. About v v [ ]
Il. Declare your FAIR Implementation Community 3 m Select the FAIR Enabling Resource + 8 &

y pescriptive docurmentauorn of tne Corierit, rmedriirgy, proveriance, ard aceess [or g stngle aata
set or series

DataCite Metadata Scheme m

The DataCite Metadata Schema is a list of core metadata properties chosen for accurate and
consistent identification of a resource for citation and retrieval purposes, with recommended
use instructions in the documentation. The resource that is being identified can be of any
kind, but it is typically a dataset. We use the term dataset’ in its broadest sense. We mean it
fo include not only numerical data, but any other research objects in keeping with DataCite's
mission (https://datacite.org/value.html). The metadata schema properties are presented and

-~

described in detail in the section DataCite Metadata Properties in this document.

DwC-A | Darwin Core Archive m V

DwC-A is a biodiversity informatics data standard that makes use of the Darwin Core terms
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... talking about FAIR-enabling resources:

Spatial Data Infrustructure (SDI)
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Thumbnail
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The Dark Side
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System maintenance

Multiple catalogues/sub-systems/schemas/ ...
They all make up a complex architecture to be managed

and synchronized.
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System maintenance

Multiple catalogues/sub-systems/schemas/ ...

They all make up a complex architecture to be managed
and synchronized.

- Tangle of metadata mappings
= How to edit/update a field smoothly?

—> Software updates
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Unharmonized realms

Non-expert users can feel pulled back by the
heterogeneity of the system.
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Unharmonized realms

Non-expert users can feel pulled back by the
heterogeneity of the system.

]
;< GeoNode ip:g Web Editor

eurac Dat: M. About
research ™~ "™ 3 g

0.11.2

Log in to Eurac Research - openEO - backend ? Help

Environment - atform (Garcton royaaat )| o et |

@ Keycloak server linking to the eurac active directory. This service can be

. 0 Remember Me o
EDP is an open source platfol tial data and maps. Here you a
Forgot Password? . . used with Eurac and general MS accounts
can upload your own datasets dermission. The Platform is o ] )
‘ @ Clicking the button below may open a new window for login.
managed by the Center for S¢  [HIEGNGIEXIEEN jrac Research.
d~Log in with Eurac EDP Keycloak

Switch server
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The human factor

Poor, incorrect, or missing metadata fields are a
major problem to FAIRness.
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The road ahead &

Towards a more rugged and complete adherence to the principles.
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Truly complete metadata records

Incrementally add compliance to a plurality of relevant data
attributes for full re-usability.

eurac research Piero Campalani | Datasets FAIR-ification 15.03.2023 106



Truly complete metadata records

Incrementally add compliance to a plurality of relevant data
attributes for full re-usability.

—> Data provenance
- Relations and qualified references among datasets

- Formal knowledge representation / ontologies

— Data access levels

eurac research
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Data versioning

Implement the metadata support and the proper processes for
a viable versioning of datasets.
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Data versioning

Implement the metadata support and the proper processes for
a viable versioning of datasets.

- DOI replacement
- Tombstone page

- Legacy data (un)availability?
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The data steward bottleneck

Raise awareness among all co-researchers about the
importance of rich metadata, distributing the workload away
from the data steward.
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Research Objects

doi:10.1038/NPRE.2010.4626.1
Manage datasets as just a component of a reproducible

research experiment.

@ Enabling reproducible, transparent research.

l . l Linked
= 0
Z

@ scientifichypothesis @
Bt

WY
\W\
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https://www.researchobject.org/
https://doi.org/10.1038/NPRE.2010.4626.1

Further links:

1 The FAIR guiding principles
O FAIRdata Forum

d Open Science Handbook
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https://force11.org/info/the-fair-data-principles/
https://fairdataforum.org/
https://open-science-training-handbook.gitbook.io/book/
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https://doi.org/10.5281/zenodo.7743977
https://ror.org/01xt1w755
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