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Why do we need FAIR?

e Data sharing and reuse are beneficial for time
efficiency and increased productivity in scientific
research.
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Why do we need FAIR?

e Data sharing and reuse are beneficial for time
efficiency and increased productivity in scientific
research.

e Data reuse remains difficult — lack of
infrastructures, standards, and policies.

* FAIR (findable, accessible, interoperable, reusable)
aims to provide guidance to increase data discovery
and reuse.

* FAIRness of a dataset can be assessed using
maturity indicators.
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How to be
FAIR

In your work ?



1. Data repositories/registries

The research data repository provides
additional information on its service.

The research data repository was
reviewed by the re3data.org Team. v
GENERAL
INFORMATION

QUALITY

STANDARDS A0

The research data repository
is either certified or supports a
repository standard.

The research data repository
provides a policy.

The research data repository provides
open/restricted/closed access to its data.

TECHNICAL LEGAL
STANDARDS ASPECTS

The research data repository uses
a persistent identifier system to make its

© The terms of use and licenses of the data are
provided data persistent, unique and citable.

https://commons.wikimedia.org/wiki/File:Journ prowded by the research data repository.

al.pone.0078080.g001.png




1. Data repositories/registries

Data registry

Provides information on repositories for the
permanent storage and access of data sets to
researchers, funding bodies, publishers and
scholarly institutions (e.g. re3data)
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1. Data repositories/registries

Data registry

Provides information on repositories for the
permanent storage and access of data sets to
researchers, funding bodies, publishers and
scholarly institutions (e.g. re3data)

Repository Badge for eNanoMapper (re3data) 5‘

re2data.or

REGISTRY OF RESEARCH DATA REPOSITORIES E

http://doi.org/10.17616/R31NJMKC
data.enanomapper

https://www.re3data.org/resources/badge/100013052
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1. Data repositories/registries

What type of data do you have?

Database / Data

Dataset :
repository

Deposit-in Register-in

Data registry

Data repository (e.g. re3data)
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High quality metadata improves data discovery.
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* High quality metadata improves data discovery.

* Using controlled vocabularies -> increase chance
to be discovered user searches.

* Using a metadata schema to mark up a dataset | S
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&

High quality metadata improves data discovery.

Using controlled vocabularies -> increase chance
to be discovered user searches.

Using a metadata schema to mark up a dataset
can make your data findable to the world.

Adding markup from Schema.org and its
extension for the life sciences Bioschemas.org
to your personal/institute web site -> indexed
by Google Dataset Search

Maastricht University
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3. Permanent Identifiers

* Web links can break.
e Tracking down data based on a general

description can be extremely challenging.

e Solution!! Permanent identifiers.

% Maastricht University

15



3. Permanent Identifiers Example:
https://doi.org/10.5468/
* Web links can break. KD@ kB J[L
* Tracking down data based on a general Sl
description can be extremely challenging.
e Solution!! Permanent identifiers.

e Example of permanent identifiers: DOl and ORCID
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3. Permanent Identifiers

e Web links can break.

e Tracking down data based on a general
description can be extremely challenging.

* Solution!! Permanent identifiers.

e Example of permanent identifiers: DOl and ORCID

Benefits?

* Keeping track of data

* Data does not get lost or misidentified.

* Easier to cite and track the impact of datasets,
much like cited journal articles.

% Maastricht University

Example:

https://doi.org/10.5468/

& DOI Directory J
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3. Permanent Identifiers
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https://orcid.org/0000-0002-8399-8990

CNSNF

m European
Commission

University,
Institution

Funding
Agencies
Horizon 2020
European Union funding
for Research & Innovation

U.r.liyerznitﬁt A ZORA
Ziirich Scopus Author Identifier

Other
Identifier

_____ ‘publons

Researchers

ResearchGate

https://www.uzh.ch/blog/hbz/2019/05/29/manage-your-research-output-with-orcid/?lang=en

MENDELEY
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4. Data formats, structuring and organization

Well-structured and well-organized data:
-> can be reused much more easily
-> can be interoperable
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4. Data formats, structuring and organization

Well-structured and well-organized data:
-> can be reused much more easily
-> can be interoperable

- Many life sciences researchers capture their data in spreadsheets.

- Notes:

E F G
NA  fo 1.5 2.4
1.3 X 4.1
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4. Data formats, structuring and organization

Well-structured and well-organized data:
-> can be reused much more easily
-> can be interoperable

- Many life sciences researchers capture their data in spreadsheets.

- Notes:
P a [ R ,
5 E ,—G—J Core_size/Surface_charge  Core_size Surface_charge
NA V 1.5 24 313.8, 74.2 313.8 74.2
1.3 x 4.1 x :
U2
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4. Data formats, structuring and organization

Well-structured and well-organized data:
-> can be reused much more easily
-> can be interoperable

- Many life sciences researchers capture their data in spreadsheets.

- Notes: E c |
2020-11-16 11/16/2020
E E G : p Q _ R » 2020-11-15 11/15/20
! ! Core_size/Surface_charge Core_size Surface_charge 2020-11-14 14-Nov-20
NA V 15 2.4 313.8,74.2 313.8 742 yww-mm-dd
ke x 2al x L~ V x
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4. Data formats, structuring and organization

Well-structured and well-organized data:
-> can be reused much more easily
-> can be interoperable

- Many life sciences researchers capture their data in spreadsheets.

- Notes: =
2020-11-16
2020-11-15
E E G = o | R
: ' ’———l Core_size/Surface_charge Core_size Surface_charge 2020-11-14
NA V 1.5 2.4 313.8, 74.2 313.8 742 ywvy-mm-dd
1.3 p 4 4.1 > : L
U3

q Maastricht University
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4. Data formats, structuring and organization

* Data model + data dictionary

* Data dictionary documents the model:

&
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DATA

last_name nin dept_id R
Martinez HH450973D 1
Goldstein SA753542B 2
Comelsen NE 2263 82 2
Petculescu XY 298761A 1
Stadick MA128336A 15
Scardelis AT 207318 2
Hunter HW1259421C 6
Evans LX132635B 6
Bemdt YA498311A 3
Eaton BE0O87468A 1

Column

emlployee_id
first_name
last_name
nin

position
dept_id
gender

employment_start_date
employment_end_date

Data Type
int
nvarchar(50)
nvarchar(50)
nvarchar(15)
nvarchar(50)
int

char(1)

date

date

DATA DICTIONARY (METADATA)

Description

Primary key of a table

Employee first name

Employee last name

National Identification Number

Curment postion title, e.g. Secretary
Employee depamitnet. Ref: Departmetns
M = Male, F = Female, Null = unknown
Start date of employment in organization.
Employment end date.

‘e Dataedo

https://dataedo.com/kb/data-glossary/what-is-data-dictionary
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4. Data formats, structuring and organization

* Data model + data dictionary

* Data dictionary documents the model:

- A list of all the column
names used in the data
spreadsheet

% Maastricht University

DATA DATA DICTIONARY (METADATA)
last_name nin dept_id I(\
Martinez HH450973D 1 Column Data Type Description
Goldstein SA753542B 2 emlployee_id int Primary key of a table
Comelsen NE 226382 2 first_name nvarchar(50) Employee first name
Petculescu XY 298761A 1 last_name nvarchar(50) Employee last name
Stadick MA128336A 15 nin nvarchar(15) National Identification Number
Scardels AT 207318 2 position nvarchar(50) Cument postion title, e.g. Secretary
Hunter HW12%421C 6 dept_id int Employee depamitnet. Ref: Departmetns
Evans LX132635B 6 gender char(1) M = Male, F = Female, Null = unknown
Bemdt YA458311A 3 employment_start_date |date Start date of employment in organization.
Eaton BE0O87468A 1 employment_end_date |date Employment end date.

‘e Dataedo

https://dataedo.com/kb/data-glossary/what-is-data-dictionary
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4. Data formats, structuring and organization

* Data model + data dictionary

* Data dictionary documents the model:

. DATA DATA DICTIONARY (METADATA)
- A list of all the column
. last_name nin dept_id k\
names use d In t h e d d ta Martinez HH450973D 1 Column Data Type Description
3 - 3 ; :
S p rea d S h e et Goldstein SA753542B 2 emlployee_id int Primary key of a table
. . Comelsen NE 226382 2 first_name nvarchar(50) Employee first name

- A d escri pt 10N Of t h e p u rpose Petculescu XY298761A 1 last_name nvarchar(50) Employee last name
Stadick MA128336A 15 nin nvarchar(15) National Identification Number

d nd the Contents Of the COI umns. Scardels AT 207318 2 position nvarchar(50) Cument postion title, e.g. Secretary
Hunter HW12%421C 6 dept_id int Employee depamitnet. Ref: Departmetns
Evans LX13263%B 6 gender char(1) M = Male, F = Female, Null = unknown
Bemdt YA458311A 3 employment_start_date |date Start date of employment in organization.
Eaton BE0O87468A 1 employment_end_date |date Employment end date.

a)
g Datzedo

https://dataedo.com/kb/data-glossary/what-is-data-dictionary
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4. Data formats, structuring and organization

e Data model + data dictionary

* Data dictionary documents the model:

_ A list of all the column DATA DATA DICTIONARY (METADATA)
. last_name nin dept_id
names use d In t h e d d ta Martinez HH450973D 1 k\ Column Data Type Description
S p rea d S h e et Goldstein SA753542B 2 emlployee_id int Primary key of a table
Comelsen NE 226382 2 first_name nvarchar(50) Employee first name
- A d esc rl pt | on Of t h e p u rpose Petculescu XY 298761A 1 last_name nvarchar(50) Employee last name
an d th e co nte ntS Of th e COI umns Stadick MA128336A 15 nin nvarchar(15) National Identification Number
* |Scardelis AT 207318 2 position nvarchar(50) Cument postion title, e.g. Secretary
- lee an |ndlcat|0n Of the unItS Hunter HW125421C 6 dept_id int Employee depamtnet. Ref: Departmetns
Evans LX13263%B 6 gender char(1) M = Male, F = Female, Null = unknown
Of measureme nt . Bemdt YA458311A 3 employment_start_date |date Start date of employment in organization.
Eaton BEO87468A 1 employment_end_date |date Employment end date.
e/ Dataedo

https://dataedo.com/kb/data-glossary/what-is-data-dictionary
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4. Data formats, structuring and organization

e Data model + data dictionary

* Data dictionary documents the model:

. DATA DATA DICTIONARY (METADATA
- A list of all the column - g :
. last_name nin dept_id

names use d In t h e d d ta Martinez HH450973D 1 Column Data Type Description
S p rea d S h e et Goldstein SA753542B 2 emlployee_id int Primary key of a table

. . Comelsen NE 226382 2 first_name nvarchar(50) Employee first name
- A d escCri pt [e]q Of t h e p u rpose Petculescu XY 298761A 1 last_name nvarchar(50) Employee last name

d h f h I Stadick MA128336A 15 nin nvarchar(15) National Identification Number
an t € co nte nts o t € columns. Scardels AT 207318 2 position nvarchar(50) Cument postion title, e.g. Secretary
- lee an |ndlcat|0n of the unItS Hunter HW125421C 6 dept_id int Employee depamtnet. Ref: Departmetns
Evans LX13263%B 6 gender char(1) M = Male, F = Female, Null = unknown

Of measureme nt . Bemdt YA458311A 3 employment_start_date |date Start date of employment in organization.
_ Descrlbe the measures that Eaton BEO87468A 1 employment_end_date |date Employment end date.
have been taken to ensure the ‘| Dateedo

co rreCt ness an d th e cons | Ste n Cy Of t h e d ata https://dataedo.com/kb/data-glossary/what-is-data-dictionary

% Maastricht University 29




5. Licensing/Data citation

Give your data a license

A license describes the conditions under which
your data or software is (re)usable

Check https://creativecommons.org/licenses

% Maastricht University

Data & software

Preprints % Protocols

Article
v € GG o
N

/ Published peer
% reviews

https://www.crossref.org/blog/data-citation-lets-do-this/
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5. Licensing/Data citation

Give your data a license

A license describes the conditions under which
your data or software is (re)usable

Check https://creativecommons.org/licenses

State how to cite your data

- A data citation should include: author/creator,
date of publication, title of dataset,
publisher/organization, and unique identifier.

% Maastricht University

Data & software

Preprints @ Protocols
Article

Videos (B3 PE Cor?;[e;eerrs]ce
Published peer e

reviews

https://www.crossref.org/blog/data-citation-lets-do-this/
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5. Licensing/Data citation

Give your data a license @ @

A license describes the conditions under which
your data or software is (re)usable
Check https://creativecommons.org/licenses . Data& software

State how to cite your data preprints (E))gl
- A data citation should include: author/creator, Article

date of publication, title of dataset, videos (CI) IV GS) papers
publisher/organization, and unique identifier. -

Published peer J
reviews

- Long-term data stewardship is an important
factor for keeping data open and accessible for

the long term.
% Maastricht University
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6. Maturity indicators (assess the FAIRness of data)

* FAIR principles do not specify any technical requirement.

% Maastricht University 33



6. Maturity indicators (assess the FAIRness of data)

* FAIR principles do not specify any technical requirement.

* Data reusability in the life sciences domain is hard to quantify.
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* FAIR principles do not specify any technical requirement.
* Data reusability in the life sciences domain is hard to quantify.

* FAIR assessment is mostly done manually, which makes the process slow and less
objective.
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6. Maturity indicators (assess the FAIRness of data)

* FAIR principles do not specify any technical requirement.
* Data reusability in the life sciences domain is hard to quantify.

* FAIR assessment is mostly done manually, which makes the process slow and less
objective.

* We lack the means of comparing the FAIRness of life sciences data in a visual
easy-to-read manner.
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A Semi-Automated Workflow for

FAIR Maturity Indicators Y
in the Life Sciences Jjupyter
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Work in progress

* Develop new maturity indicators more specific for nano-QSAR applications, especially
related to the R (reusable) and | (interoperable) principles.
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Work in progress

* Develop new maturity indicators more specific for nano-QSAR applications, especially
related to the R (reusable) and | (interoperable) principles.

e Develop a maturity indicator about standardized formats used (IOM, JRC, ISA-TAB)
and minimal reporting standards that should be meet in assessed datasets.
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Work in progress

* Develop new maturity indicators more specific for nano-QSAR applications, especially
related to the R (reusable) and | (interoperable) principles.

e Develop a maturity indicator about standardized formats used (IOM, JRC, ISA-TAB)
and minimal reporting standards that should be meet in assessed datasets.

e Observations from 15 nano-QSAR article review:
O At least 3 features/descriptors were used in any QSAR study
O  Presence of units is important to build the QSAR model.

O  Frequent physio-chemical features used: surface area, porosity, shape, size distribution,
zeta potential.
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Conclusion

* Implementing FAIR principles in our daily work is crucial to enable data discovery and
reusability.
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Conclusion

* Implementing FAIR principles in our daily work is crucial to enable data discovery and
reusability.

* Making our data/software/workflows FAIR is as important as our publications.
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Conclusion
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* There is many options (tools, standards, etc) so pick up what benefits you the most.
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Conclusion

Implementing FAIR principles in our daily work is crucial to enable data discovery and
reusability.

* Making our data/software/workflows FAIR is as important as our publications.
* There is many options (tools, standards, etc) so pick up what benefits you the most.

e FAIRness can be measured.
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Conclusion

* Implementing FAIR principles in our daily work is crucial to enable data discovery and
reusability.

* Making our data/software/workflows FAIR is as important as our publications.

* There is many options (tools, standards, etc) so pick up what benefits you the most.

* FAIRness can be measured.

 We developed a semi-automated workflow to assess FAIRness and applied it on six life

sciences resources using maturity indicators. Such a workflow could help the
developers of the databases to improve their FAIRness.
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