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Why are we here today?

THANK YOU FOR YOUR UNDIVIDED
ATTENTION...I'M DONE

* WHY DO WE NEED FAIR OPEN DATA
(I.E. LESSONS LEARNED FROM COVID)
* THE EUROPEAN/INTERNATIONAL FRAMEWORK
* SOME [HOPEFULLY USEFUL] TOOLS
* PAST AND FUTURE OF FAIR



https://digitalscience.figshare.com/articles/report/The_State_of_Open_Data_2021/17061347

Why should we care about data?
A personal lesson
Research (FAIR) data

Past scientific interests | ARZA Management 2

Mathematical models for seft-active ma ria
Elasticity within Lrge deformation framewark [non-linear models)
Deformation of acthe-smarn rials [sweling materials, nematic elastomers,

What about my data and

"
_ DO | HAVE ACCESS TO MY OWN my publications?

PU BUCATl ONS? * Dol have access to my publications?
- WHERE ARE MY DA-l_A’p o 'i\"hEl'E are my data? . . - "
g . - CAN | REPRODUCE MY | —
\ SIMULATIONS?
\.\ [M.R. DE LUCA, PhD]

N/ ' ez | "' D &



https://zenodo.org/doi/10.5281/zenodo.8432057

Lessons learned from COVID  jarevoesion

(AND NOT ONLY
Open data saves lives. The glol THE FINAL
beyond anything that cam sl SYNTHESIS OF THE
Nov. 29 2021 n solving the big challenges of our tigYaNY AV @l BN Nl =
e e | I ARTICLE)

OPEN DATA
SAVE LIVES

TR Ele ARV e hnzile] \Bl: /cloi.org/10.1038/s41586-022-04627-)

BASED JOURNALS: FIRST sived Sjune2019
ARTICLES

THE EARLIEST IN DEC. 2020 l
(9-18 MONTHS AVERAGE PUBLICATION TII\/IE onllne 20 April 2022

Raphaél Lévy

(appla;{d-ed by chen Turr) concludes her talk
with a quote from a young research who left science THE PANDEMIC IS A LIFE-SIZE
saying "GAME OVER: The pandemic is a life-size EXPERIMENT THAT REMINDED US THAT

experiment that reminded us that the ultimate goal is

to advance knowledge, not egos, not numbers”

, NOT EGOS, NOT NUMBERS

Feb. 4 2022


https://twitter.com/raphavisses/status/1489632395238256645?s=20&t=D4H4GuGiLI4zdVSvAQrHPw
https://digitalscience.figshare.com/articles/report/The_State_of_Open_Data_2021/17061347

WE PAY 10 BN S TO LOCK UP
BEHIND PAYWALLS A CONTENT
PRODUCED WITH PUBLIC MONEY
AND GIVEN FOR FREE

P
a

..AND 179% INCREASE IN SELF-

WE ARE STILL
(FOR EVALUATION)
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_WITH AN AVERAGE
PUBLICATION TIME OF 9-18
MONTHS...

CITATIONS...
. ) [ Retraction
.AND 70% OF STUDIES WHICH iy . AND 43% RETRACTIONS FOR il

ARE NOT REPRODUCIBLE... s N FRAUD, WITH A DIRECT o

o . CORRELATION BETWEEN THE
More than half of high-impact cancer lab studies
could not be replicated in controversial analysis / HRETRACTIONS/JOURNAL IMPACT

FACTOR

Cancer reproducibility project couldn’t assess many papers because of uncooperative authors and ¢
other challenges
. 2021

7DEC2021 - 8:00 AM - BY JOCELYN KAISER

WHY? BECAUSE

, AND [T
PEOPLE GAME THE SYSTEM AT, = TR
EVERY LEVEL GAMING 2012 BS \ Sy
e s { EXTENDED VERSION |
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Impact Factor



https://mitpress.mit.edu/books/gaming-metrics
https://www.science.org/content/article/more-half-high-impact-cancer-lab-studies-could-not-be-replicated-controversial-analysis

= Coalition for
. Advancing Research
Assessment

Our vision is that the assessment of research, researchers and research
organisations recognises the diverse outputs, practices and activities

TIME IS UP!!

THE REFORM OF RESEARCH
EVALUATION HAS STARTED

COARA LAUNCHED IN 2022, 644

SIGNATORIES
ITALIAN CHAPTER IS ACTIVE,
THENATIONAL AGENCY ANVUR

| believe in a research culture that

recognises a diversity of contributions t
science and society; that celebrates hig
quality and impactful research; and tha
values sharing, collaboration, integrity
and engagement with society,
transmitting knowledge from generatio
to generation.

that maximise the quality and impact of research. This requires basing
assessment primarily on qualitative judgement, for which peer review is
central, supported by responsible use of quantitative indicators.

SIGNED
COMMITTMENT: NO LONGER
IMPACT FACTOR OR RANKING

Italian National Agency

Mariya Gabriel

HEN

The Commitments

iroction for research ossessment aform, whi respecting

for the Evaluation of
Universities and
Research Institutes

(ANVUR)

ns to, and careears in, research in acc

for which peer review is

sment as is needed to achieve the


https://coara.eu/
https://coara.eu/agreement/the-commitments/

Open Science
might help?



> '‘Open Science’ stands for the transition to a new, more open and participatory way of
conducting, publishing and evaluating scholarly research. Central to this concept is the goal
g of increasing cooperation and transparency in all research stages. This is achieved, among

sharing research data, publications, tools anc

? PUBLIC
4w MONEY:

« PUBLICLY
¢ FUNDED

RESEARCH
"~ SHOULD BE
#%  PUBLICLY
~#  AVAILABLE
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SHARING
- DATA/TEXTS
- TOOLS
RESULTS...
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RESEARCH
: " B* S G S i A ' wil_. T
’ % _ OS LEADS TO MORE ROBUST SCIENTIFIC RESULTS, MORE
EFFICIENT RESEARCH AND FASTER ACCESS
/ : e + GREATER SOCIETAL AND ECONOMIC IMPACT
P o S, e AT TR N STt
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https://doi.org/10.32388/838962
https://www.accelerateopenscience.nl/what-is-open-science/

[Houston, we have a
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1H2 anz
Open Sclence is just a Open Science is a plot
gimmick... against publishers
612 TH2
I'm afraid of plagiarism There s no open access
foumal in my discipline
a2 1012
Science is for researchers A Data Management Plan is
only. Citizens cannot useless
improve my research
: &
y X f

/

| already deposit my works
on ResearchGate

Open access fo research
data is not mandatony

DI.MFFUgED MISCONCEPTIONS:
OPEN SCIENCE=0OPEN ACCESS, YOU ALWAYS PAY TO PUBLISH,
~OA= PREDATORY, | CAN'T OPEN MY DATA...
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https://peerj.com/preprints/27580/
https://www.yerun.eu/2021/12/busting-myths-on-open-science-with-the-yerun-os-calendar-2021/

... Open Science

FOCUS ON THE ENTIRE
OPEN PROCESS, NOT ONLY THE
SCIENCE#OPEN \ FINAL SYNTHESIS

ACCESS (ARTICLE)

Open
Source

Open
Educational

’ ‘FSOUFC(‘S

{ OPEN
1 SCIENCE

«AS OPEN AS POSSIBLE, AS

: m Carlos Moedas

2/4 "Open as possible, as closed as necessary" .\, ..
is the new principle for all #data from publicly
funded #research in Europe #openaccess Funding

A= i &0 - UNESCO

| 76 32



https://en.unesco.org/sites/default/files/open_science_brochure_en.pdf

BMC Research Notes

Home About Articles Submission Guidelines Collections Submit manuscript ]

2022
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Open Access | Published: 20 September 2022

Promoting trust in research and researchers: How ‘ g \ % OCCURS. 'l\“\ i
:open science and research integrity are intertwined : '

Commentary

Tamarinde Haven &, Gowri Gopalakrishna, Joeri Tijdink, Dorien van der Schot & Lex Bouter

T Tust? 242 SHOULD BE MORE. EXPLICIT HERE IN STEP Two

Five selfish reasons to work reproducibly

Open and Responsible Research

Florian Markowetz &

Genome Biology 16, Article number: 274 (2015) | Cite this article

l 18k Accesses | 38 Citations | 456 Altmetric | Metrics

Roles and Respoznag)gities for Data Stewards

LOUISE BEZUIDENHOUT

Openness as an Extension of Responsibility

Open Lab Books: Transparency in

research practices O Oben D d Oven Methodoloaies:
Sharing and openness: enhance pen Data and Cpen Methodologies:
HMENTOR

transmission of values e PROTECTION Improve transparency and

OF HUMAN ikili
RELATIONSHIP SUBJECTS I‘E;Jrﬂd ucibility of research

Open Peer Review: DATA

i i MAMAGEMENT
Transparency in peer review Q-

leads to better dialogue and KEYWORD=TRANSPARENCY/
collegial behaviour RESPONSIBILITY

AUTHORSHIP &
FUBLICATIONS

Open Access: Improves availability
of research outputs

Open publishing: leads to improved
citations, credit and collaboration

COLLABORATIVE = .
RESEARCH Open Science Taafs:
Improve collaboration



https://doi.org/10.5281/zenodo.4665389
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-022-06169-y
https://genomebiology.biomedcentral.com/articles/10.1186/s13059-015-0850-7

FA| R _ hOW THIS IMAGE CREATED BY

Noa, Anna, Lilian e Charlotte
PERFECTLY SHOWS WHAT
« MAKING DATA FAIR» MEANS



ETADATA.
Yo\ PERSISTENT
TRUSTED IDENTIFIERS

REPOSITORIES,

 FORMAT ONTOLOGIES,

serismanall STANDARDS

D O C U M E N TATl O N . irm}:e ;;[R Guiding Principles for scientific

data management and stewardship

Mark D. Wilkinson, Michel Dumontier [...] Barend Mons =

Abstract

There is an urgent need to improve the infrastructure supporting the
reuse of scholarly data. A diverse set of stakeholders—representing
academia, industry, funding agencies, and scholarly publishers—have
come together to design and jointly endorse a concise and measureable
set of principles that we refer to as the FAIR Data Principles. The intent
is that these may act as a guideline for those wishing to enhance the

reusability of their data holdings.
i F 2016



https://www.nature.com/articles/sdata201618
https://doi.org/10.1162/dint_r_00024
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Volume 2, Issue 1-2
FAIR Principles: Interpretations and Implementation Considg

Findability: Digital resources should be ecasy
machine-actionable metadata are essential for automatic discovery of re s,
and are therefore an essential component of the FAIRi s

cessibility: Protocols for retrieving digital resources should be made explicit, for both humans and

macnine

e |
when ad entity is capable

of automatically detecting this compliance

FAIR

Criteria

Qualification Fellow

3 The FAIR Guiding Principles

memststepincesng  INTerpretation of Fi
should be easy to find for
readoble mefadataaree o e F1 states that digital resources, ke., data and metadata, must be assigned a globally unique and persistent

tasets an rvi . - . S . .
datasets and services, sc identifier which serves as a permanent machine inferpretable reference. The GO FAIR Foundation emphasises the

. the FAIRification process. o for persistence and global uniqueness, as well the property of resolvability of the idenfifiers (see also Al).

Globallv uniaue means that the identifier is guaranteed to unambiguously refer to the intended resources (where

B4 ¢ £l Iy
ersal’ as there are described digital assets outside the ‘world’). Therefore, it is
1 1 = 2 )

ORIGINAL
INTERPRETATION

Interpretation of A1.2

This principle clearly demonstrates that following the FAIR guiding principles is not equal to making all data "open’


https://www.gofair.foundation/interpretation
https://doi.org/10.1162/dint_r_00024

FAIB researcﬁ softwgre

16 By neil Chue Hong

Group co-chairs: Mi
Chue Hong, Jennifer

The FAIR4RS F’nnrslples are;

FAIR Principles for Research Software (FAIR4RS Principles)

2022

F: Software, and its associated metadata, is easy for both humans and machines to find.

F1. Software is assigned a globally unique and persistent identifier,
e Fi1.1. Components of the software representing levels of granularty are assigned distinct identifiers.
o F1.2. Defferend versions of the softeane ang assigned distinct identilierns
F2. Software is described with rich metadata,

F4. Matadata are FAIR, searchable and indaxabbe.

A: Software, and its metadata, is retrievable via standardized protocols.

Ad. Software is retrievable by its identifier using a standandized communications protocod.
*  A11 The profocol is open, free, and universally implementable,
*  A12 The profocol allows for an authentication and authorization procedure, where necessary.
A2 Metadata are accessible, avan when the software is no longer available.

I: Software interoperates with other software by exchanging data and/or metadata, and/or
through interaction via application programming interfaces (APIs), described through
standards.

11, Software reads, writes and exchanges data in a way thal meels domain-relevant community standands
2. Software includes qualified referances to other objects.

R: Software is both usable (can be executed) and reusable (can be understood, modified, built
upon, or incorporated into other software).

R1. Software is described with a plurality of accurate and relavant aliribuies
» Ri.1. Software is given a clear and accessible license,
s R1.2 Software is associated with detailed provenance.,

R2. Software includes qualified references 1o ofher softwans,

R3. Software meets domain-relevant community standards.

Table 1° The FAIR Prineinlae fof Recaarch Safbaars

d

F3. Metadata clearly and explicitly include the identifier of the software they describe. FAIR RESEARCH

SOFTWARE


https://rd-alliance.org/group/fair-research-software-fair4rs-wg/outcomes/fair-principles-research-software-fair4rs-0

F ! R [} [} ; Findable Indexed data
1 repositories

Accessible Standard Authentication,
communications where necessary
protocol

To be Findable:

Vocabularies are
FAIR _

F1. (meta)data are assigned a globally unique and eternally persistent identil & fj FAIR traning

F2. data are described with rich metadata.

F3. (meta)data are registered or indexed in a searchable resource. Usage license Provenance Commurity
O Sandsdy
F4. metadata specify the data identifier. ‘ l A=t

oy
&

TO BE ACCESSIBLE:

Al (meta)data are retrievable by their identifier using a standardized communications protocol.
A1l the protocol is open, free, and universally implementable.

Al1.2 the protocol allows for an authentication and authorization procedure, where necessary.
A2 metadata are accessible, even when the data are no longer available.

TO BE INTEROPERABLE: | «ACCESSIBLE»

I1. (meta)data use a formal, accessible, shared, and broadly applicable language for k DOES NOT MEAN

12. (meta)data use vocabularies that follow FAIR principles. «OPEN»

DATA CAN BE CLOSED,
10 BEREUSABLE PROVIDED YOU — AND
R1. meta(data) have a plurality of accurate and relevant attributes. MA H | N E _ KN W
R11. (meta)data are released with a clear and accessible data usage license. C S O

R1.2. (meta)data are associated with their provenance. WH E R E TO Fl N D TH E M
R1.3. (meta)data meet domain-relevant community standards. Force 11 AND UNDER WHICH

ACCESS CONDITIONS

I3. (meta)data include qualified references to other (meta)data.



https://www.force11.org/group/fairgroup/fairprinciples
https://www.ands.org.au/working-with-data/fairdata/training

...the selfie...

How we can get those data

This was the best map that we can
get (cited by the media)

Those data points are not really data
points. They’re just a selfie of data
points.

IN «FAIR» THE § _
STRESS IS ON " _ They’re not reusable.

«R»

BEWARE...
IF DATA ARE NOT THEY
ARE JUST A SELFIE OF DATA
[USELESS]

ta Erwin Irawan]

[Dasap




= 1. DATA SHOULD BE «AS OPEN AS POSSIBLE» S

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

3 IF DATA ARE NOT PROPERLY I\/INAGED FROM THE BEGINNING, IT’S
ALMOST IMPOSSIBLE TO MAKE THEM «FAIR» [WITH EOSC

- ;}‘_\‘

MANAGED/FAIR INCREASINGLY OVERLAPPING, «FAIR BY DESIGN»]



1) Manage data
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“‘L i ‘5 Metadata Standards Catalog Search  Signin

=

Vietadata standards catalog

Metadata Standards Catalog

‘li” | Iil
C

A

tandards Catalog is a collaborative, open directory of metadata standards
-h data. It is offered to the international academic community to help address

nges.

=3 QP oo o

FINDABLE

FIND, ACCESS, AND REUSE DATA

1

74 TP | TR N

| 7 Data journals are scholarly journals that publish datasets or data papers. According to

N Sz
e @ .or . .. . e pars i
https://Www.re3data.org, Geoscience Data Journal, “a data paper describes a dataset, giving details of its collection,

EG'STRY REIABC AT REPO JT [ Pprocessing, software, file formats etc, without the requirement of novel analyses or ground
SN L e c—a » WY 7 breaking conclusions. It allows the reader to understand the when, how i34y 47l H4ts
S5 > |_tthesemlT!Tmm'Ollld

N e ) i '
I

If your data are stored in other formats than those mentioned below, please contact DANS.

Type M Preferred format(s) Non-preferred format(s)

\ (.pdf)

Text documents . File (

(.odt) * Rich Text
* PDF other thar

N7 PN R AT U\ TR T WA R S —— — R

https://fairsharing.org/""

A curated, informative and educational resource on data and metadata standarg
inter-related to databases and data policies.

dOpenAIRE SERVICES %nna e

Guides for Researchers

Project-level documentation

[ The project-level documenta
researct

||||||| MIT Press Direct ()220 How do I know if my research

CC Factsheet that you

R E U S A B LE Data Intelligence

Volume 2, Issue 1-2 January 012020
Winter-Spring 2020 Licensing FAIR Data for Reuse

Data-level or object-level



https://rdamsc.bath.ac.uk/
https://www.re3data.org/
https://libguides.wmich.edu/datasci/datajournals
https://dans.knaw.nl/en/file-formats/
https://fairsharing.org/
https://www.openaire.eu/how-do-i-know-if-my-research-data-is-protected
https://direct.mit.edu/dint/article/2/1-2/199/10013/Licensing-FAIR-Data-for-Reuse
https://doi.org/10.5281/zenodo.840651

........

Why share data

3) Whenever 3

BETTER RESEARCH
- INTEGRITY
- DEBATE
- REUSE

Better impact
» Enables peer scrutiny of the research findings, validating the work carried
BETTER IMPACT
- VISIBILITY
- CREDIT
- COLLABORATIONS

BETTER VALUE '

- AVOID DUPLICATIONS
MAX RETURN ON
INVESTMENTS

Oct. 2017


https://port.sas.ac.uk/mod/book/view.php?id=1317&chapterid=939
https://figshare.com/articles/_/5481187

g

AS EARLY AS POSSIBLE
R AS POSSIBLE
Increasing degrees Increasing degrees  [— p——— ‘

BA®  TURNING
FAIR INTO
REALITY

«@FA| R/Open == AS OPEN AS POSSIBILE

FAIR Open

data data W \ A1 .
| : . \ By

s .

g 5 "'.x- -

.4 ' ; 1 -

| Figure 4_The relationship between FAIR and Open | s liiies 3 ;:‘

. PWOET : - ' ‘ 1 11 .. ik
i - : i ot : ! \’ P £
y e
2/4 "Open as possible, as closed as necessary" ¥ ’{::‘\., A\ ‘

is the new principle for all #data from publicly » : "o | i . "
funded #research in Europe #openaccess O ) o ‘

76

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

WYX g?*»ﬁ ‘
IAVAYAYA" 7 g B o !
' 27878, PRE A Y %



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

Panoramica sulle politiche istituzionali
dei dati negli EPR

Coord. Mario Locati (INGV), Stefano Bianco (INFN), Anna Grazia Chiodetti (INGY)

Contributi di Angela Sarad (OGS), Monica Sala e Daniela Palma (ENEA),
Riccardo Scano (CREA), Carlo Cipolloni (ISPRA), Dario Menasce (INFN)

) ) Convegno OpenScience @ INAF
L172[56 N Official Journal of the European Union INAF, Sede Centrale, Roma, 14-15 dicembre 2023 F O R T H E

DIRECTIVE (EU) 2019/1024 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL \ |TA L | A N
of 20 June 2019

on open data and the re-use of public sector information :, - - “,t F RA M E WO R K

| {recast) Open data directive
= r__% W e L) R b [ —
' B . Stimulate the publishing of dynamic data and the uptake of

Application Programme Interfaces (APIls).

FAIR DOES NOT
MEAN OPEN ...BUT...
WE HAVE THE OPEN
DATA DIRECTIVE, SO
«OPEN BY DEFAULT»

« Limit the exceptions which currently allow public bodies to charge
more than the marginal costs of dissemination for the re-use of their
data.

Enlarge the scope of the Directive to:

« data held by public undertakings, under a specific set of rules. In
principle, the Directive will only apply to data which the undertakings
make available for re-use. Charges for the re-use of such data can be

|
ImEiImE N SNiNNN.

above margtnal costs for dissemination;

« research data resulting from public funding — Member States will be

asked to develop policies for open access to publicly funded resear
data. New rules will also facilitate the re-usability of research data thit

is already contained in open repositories.

iy

li « Strengthen the transparency requirements for public—private

«OPEN DATA» DIRECTIVE ENLARGED TO RESEARCH DATA.
THEY MUST BE OPEN [AS OPEN AS POSSIBILE]



https://ec.europa.eu/digital-single-market/en/european-legislation-reuse-public-sector-information
https://indico.ict.inaf.it/event/2526/timetable/#20231215.detailed

EU WEB OF
FAIR DATA AND SERVICES

> |

...and we have EO\ =

2023 Karel Luyben

EOSC is the European web of FAIR data and related services for research

Research data that is easy to find, access, interoperate and reuse (FAIR)
Trusted and sustainable research outputs are available within and across scientific disciplines

Unlock the full potential of research data to accelerate discoveries and
innovation

Ens una:l that Open Science practices and skills are rewarded and taught, becoming the ‘new
normal’

Enable the definition of standards, and the development of tools and services, to allow
researchers to find, access, reuse and combine results agenda (SRIA)

Establish a sustainable and federated infrastructure enabling open sharing of scientific eosc.eu/sria-mar

THf AL
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I
i
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https://www.eosc.eu/sites/default/files/2023-05/EOSC-A_GA%236_EOSC%20slide%20deck%20(May%202023).pdf

| IS NOT A BIG BOX]

the European
Open Science Cloud

THE EUROPEAN OPEN SCIENCE CLOUD?
SOME NUANCES AND DEFINITIONS

Imagine a federated, globally accessible environment where researchers, innovators, companies
and citizens can publish, find and re-use each other's data and tools for research, innovation and
educational purposes. Imagine that this all operates under well-defined and trusted conditions,
supported by a sustainable and just value for money model. This is the environment that must be
fostered in Europe and beyond to ensure that European research and innovation contributes in full
to knowledge creation, meet r||nb-jl r'haIIr:-anu. -mr] ’ruﬂl econc osperity in Europe. This we

YOU MAKE YOUR A SUPPORTING
DATA FAIR SO THAT ESES  ENVIRONMENT
FOSC IS NOT A EOSC *SERVICES* &8 FOR OPEN SCIENCE
" REPOSITORY NOR A CAN «FIND» THEI\/I AND NOT AN

«CLOUD> \ «OPEN CLOUD»

AND GIVE SEAMLESS FOR SCIENCE

ACCESS TO 20 M EU
RESEARCHERS r

YOU DON’T
«UPLOAD» YOUR

~ DATAINTO EOSC OPEN SCIENCE AS THE (2R e e
- «NEW NORMAL»

OBJECTIVES | o stioieliicil



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

nature Feb. 25, 2020

Invest 5% of research funds in ensuring
dataarereusable

Itis irresponsible to support research but not data stewardship, says
Barend Mons.

= 25 FEBRUARY 2020

Barend Mons ™

DATA DOMAIN
/ « COMPETENCES+
s o TRANSVERSAL
SKILLS

Competence Profile

A data steward is a data specialist with strong domain-specific knowledge who
understands and appreciates the relevance of data, data sources, data infrastructure
and constraints within a scientific or other application domain.

IT
The future Data Steward must assume ownership and responsibility for data, data
quality, and the data life-cycle as their primary function. They should ensure
collaboration and coherence between IT competences, quality assurance, security,
rules & regulations, and facilitate the application and use of data internally and
externally in the organisation.

Systems &
infrastructura

Data Domain
Competence profile examples

Demain-specific data understanding Data
Ability to ensure that structured and unstructured data and meta Steward
data is modelled, harvested, stored, and maintained in a

documented, and regulated fashion with focus and findability,

accessibility, interoperability, and reusability.

Data ownership
& ife

Competences to facilitate HPG (High Performance Computing)
during development and research through handling of large-
scale data in public and private enterprises.

Data Users
Use, research
and dev., e.g. ML

+ Understanding of and competences within legal, ethical and
security aspects of data handling, data sharing, e.g., integrity and
GDPR.

Copenhagen Univ. June 17 2020

s, such an important

= A network of change agents coordinate data management across the

Below are a set of questions designed 1o build and harness a network of change agents who
support the change actively as an important facet of their daily work. They will be able to

understand and communicate what is well and what requires att
accompanied by ex
od sustained FAIR data management.

on. These questions are

nple answers 1o llestirate how fi"..":l‘f.:’: agents relate to the impde rmentation

Q1. Who would you identify as key change agents?

= Data steward: Appainted 1o each important gro
the concepts and process of data stewardship

o wha will be a senior scientist familiar w

+ Middle managers must support common data policies which can be reused.

= Senior managers must invest appropriate levels of budget for data management training,
workshops and data service provision

* Support service staff in Business Technology and Informatics functions are also likely to be

IMpOrant.

2. How can the change agents help to drive adoption of the change?

= The change agents, especially the data stewards supported by management need (o
facilitate new or improved business processes,

= These will fester the attitude that data sets and corresponding metadata are valuable
corporate assets which must be managed effectively

SCH [ the melwork of Chanmge agents Nelp [0 overcome Darmers (o (I':w.’.:"g?.

+ The network of data stewards will facilitate implementation of FAIR data management at ar

optimal level of capability, determined through feasibility studies.

= rerative application of FAIR matur Iy Incicators will show opportunities for improvement, and
the resulting benefits,

» Success will include more reuse of the data, better reproducibility and realisation of value

from data and more tinne for insightful data ar

Use cases will show case such benefits. This will be important to communicate the value of the


https://docs.google.com/presentation/d/1YoJbQFqpMOoRFRPUnfZ0pH8Xh4Yds5pbnPXVv6CZtSg/edit#slide=id.p
https://www.nature.com/articles/d41586-020-00505-7
https://fairtoolkit.pistoiaalliance.org/methods/change-agents/

Data science report, 2016, cit. by Susanna Sansone Apr. 27,2021
The problem ! . Ry Apr. 27,2522

2018

Discoveries are made using shared data and this requires data that are:

+ Retrievable and structured in standard format(s)

- Self-described so that third parties can make sense of it

Cost of not having FAIR [ ’ \
‘ hodionbib e : Data preparation accounts for about 80% of the work of data scientists
o ALMOST 80% TIME
COSTS OF HAVING «WASTED» IN PREPARING | | . |
THE DATA e\ B BN /==

FAIR DATA

Following this approach, we found that the annual cost of not having FAIR research data
costs the European economy at least €10.2bn every year. In addition, we also listed a
number of consequences from not having FAIR which could not be reliably estimated,
such as an impact on research gquality, economic turnover, or machine readability of
research data. By drawing a rough parallel with the European open data economy, we
concluded that these unquantified elements could account for another €16bn annually on
top of what we estimated. These results relied on a combination of desk research,
interviews with the subject matter experts and our most conservative assumptions.

SR 1) ) b\ DIRECT
16 _bn INDIRECT

" 76,2 bn TOTAL/YEAR

B


https://publications.europa.eu/en/publication-detail/-/publication/d375368c-1a0a-11e9-8d04-01aa75ed71a1/language-en
https://publications.europa.eu/en/publication-detail/-/publication/d375368c-1a0a-11e9-8d04-01aa75ed71a1/language-en
http://visit.crowdflower.com/rs/416-ZBE-142/images/CrowdFlower_DataScienceReport_2016.pdf
https://twitter.com/maqcsociety/status/1387029314453995520?s=20

IF NOT...

FAIR PRINCIPLES ARE
«MACHINE ACTIONABLE»
(MORE THAN READABLE)

FAIR = FULLY Al READY

) BY THE MACHINE




,good data
| n @D ) Data-centric Al

Automated decision making using data.

) 2022 Data is fundamental for training and
@D LEARNING i

deploying Al models.

Decision making procedures
in data management and LEARNING LEARNING Data management and/or curation is a
data stewardship ‘ crucial step to feed into Al model.

for Open Science M ‘Machine learning models are only as good
Connie Clare, PhD \ as the data they're trained on’-

m % = ] 1 https://fairmlbook.org/datasets.html

(Chapter 8)

Black box Al - Model inputs and operations remain a mystery. Unknown input data
provenance and quality. Automated data retrieval lead to inconsistent results.

Al bias due to generalisation (insufficient representative input data), or unsuitable
data collection, processing (cleaning), quality, mislabelling and model design.
Synthetic (output) data generated inherits and propagates bias affecting scientific
validity.

Data misuse - Using data as input for an Al model that causes harm.

ARTIFICIAL INTELLIGENCE

Lack of standards, tools and mechanisms to evaluate data quality a - WORKS DATA ARE GOOD
whether datasets are fit for purpose. - THERE ARE ETHICAL ISSUES

S e S RS e — SN ey o 3 ‘5‘


https://doi.org/10.5281/zenodo.7326279

V\/hy FAIR? / to avoid garbage iN-
’garbage out

-

clearbox® st s

Al Apocalypse: What you really
~ need to be afraid of

GARBAGE IN, GARBAGE OUT:
THAT’S WHY WE NEED MACHINE-ACTIONABLE FAIR DATA!

At the end of the day, Artificial Intelligence is a powerful combination of data and

ﬂrarfthms. These Al algorithms are data-hungry. They require massive amounts of data to

train themselves to do their intended job. And if they get bad data, the results are poor, too. Data is Food for .Al |

Garbage in, garbage out.

— 80% 20%

PREP ACTION

Source and prepare high quality ingredients | Cook a meal

FAIR MEANS ALSO QUALITY e Ao | T
DATA, AS «R» INCLUDES
DOCUMENTATION AND
PROVENANCE



https://www.clearbox.ai/blog/2023-11-21-ai-apocalypse-what-you-really-need-to-be-afraid-of

How FAIR / To check your FAIRness

FAIRassist.org https://fairassist.org/#!/

Help you discover resources to measure and improve FAIRness.

LU L - vV \ Ll LA



https://fairassist.org/#!/

i FIP wizard

#h Knowledge Models

- s

Create a FIP.

& AP Wizard

&5 Knowledge Models
- FiPs

Create a FIP

@ Help

s . Elena Giglia

4« Collanse sidebar

Reusable FAIR Implementation Profiles as Accelerators

of FAIR Convergence

(V4
Welcome to the FIP Wizard!

Social Science Survey Research_V1

B Questionnaire

Ghirbont Phase I. Background: The FAIR Implementation Profile and
FAIR Implementation Community

Chapters

Background: The FAIR
Implementation Profile and
FAIR Implementation

Community

FAIR Implemen

Question FAIR enabling rescurce types
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https://link.springer.com/chapter/10.1007/978-3-030-65847-2_13
https://fip-wizard.ds-wizard.org/
https://osf.io/zg4be/

The mapping of existing initiatives to increase the FAIRness of both nanomaterials
and mixture toxicity datasets and computational approaches for toxicity and
mixture assessment is a critical step towards identifying both the domain- specific

features and the general features needed to maximise data and model FAIRness.

Building on this mapping, and the development of a FIP, the case study will foster
development and piloting of interoperability standards and guidelines for increasing
FAIRness in the interlinked scientific disciplines (chemical toxicity, nanomaterials
toxicity and characterisation, risk assessment, advanced materials, environmental

science), and across the different domains.

https://worldfair-project.eu/nanomaterials/

3. FAIR Implementation Profiles
3.1 The FIP Wizard
3.2 The WorldFAIR Nanomaterials Case Study (WP04) as described in D2.1
3.2.1 Declaring the WorldFAIR Nanomaterials community
3.2.2 The Initial WorldFAIR As-Is Nanomaterials FIPF (as downloaded from the FIP Wizard)
4, Reflections on the initial Nanomaterials FIP: gaps and challenges
4.1 Findability
4.2 Accessibility
4.3 Interoperability
4.4 Reusability
5. Next steps and ongoing work
5.1 FAIR convergence mapping
5.2 Building data management workflow engines with KNIME for FAIR data
5.3 FAIRifying Manainformatics models
5.3.1 Exposure simulations and integrated approaches for nanomaterials safety assessment
5.3.2 Increasing FAIRness of Computational Hazard Assessment models
6. Bibliography
Appendix 1: The ‘As-1s' Nanomaterials FIP — Version 1 - extended document

WorldFAIR

27
32

HOME ~ CASE STUDIES + SYNTHESIS ~ N

o

Nanomaterials domain-specific
FAIRification mapping
(Deliverable 4.1) 2023

53
55



https://worldfair-project.eu/nanomaterials/
https://worldfair-project.eu/2023/06/01/nanomaterials-domain-specific-fairification-mapping-deliverable-4-1/

NanoCommons

Nano-Knowledge Community

D~

Caatin,

identifiers
https://nanocommons.github.io/identifiers/

— - 9,"%%’*& 7,
Journal of Cheminformatics 2022

European Registry of Materials

Home About Articles Submission Guidelines About The Editors  Calls For Papers The European Registry of Materials is a simple registry with the sole purpos

throughout the life cycle of their project. The identifier is nothing more tha
Think of it as a pre-registration of the intention to study the material.

Meore information is provided in this README.

’ Research article | Open access | Published: 24 August 2022

European Registry of Materials: global, unique 47 ‘
identifiers for (undisclosed) nanomaterials 3 s 48 The process to register new materials is described in this document and J. |

4
-

How to register new materials

Jeaphianne van Rijn E. Antreas Afantitis, Mustafa Culha, Maria Dusinska, Thomas E. Exner, Nina How to use the identifier

Jeliazkova, Eleonora Marta Lﬂn(}-_-«h'n' ISQUILL'\,.'_‘___.‘\(}\, G-_-_-E‘}rgi"' I\.‘Ielag__h.'ak:, Penny Nymark, Anastasios G. . q The identifier is supposed to be use in all written material. The identfier will

Papadiamantis, David A Winkler, Hulya Yilmaz & _Egon WI”iqh_ag@ & to use the identifier in the Compact Identifier form (identifiers.org entry)

Abstract

Journal of Cheminformatics 14, Article number: 57 (2022) | Cite this article Use in semantic web solutions

2878 Accesses | 6 Citations | 14 Altmetric | Metrics Management of nanomaterials and nanosafety data needs to operate under the FAIR
(findability, accessibility, interoperability, and reusability) principles and this requires a
unique, global identifier for each nanomaterial. Existing identifiers may not always be
applicable or sufficient to definitively identify the specific nanomaterial used in a particular

& study, resulting in the use of textual descriptions in research project communications and
PROPOSED EUROPEAN § reporting. To ensure that internal project documentation can later be linked to publicly
: released data and knowledge for the specific nanomaterials, or even to specific batches and
R E G | ST RY O F M AT E R | A I—S ‘ variants of nanomaterials utilised in that project, a new identifier is proposed: the European
| DE NT| = | ER ¢ Registry of Materials Identifier. We here describe the background to this new identifier,
| including FAIR interoperability as defined by FAIRSharing, identifiers.org, Bioregistry, and
the CHEMINF ontology, and show how it complements other identifiers such as CAS
numbers and the ongoing efforts to extend the InChl identifier to cover nanomaterials. We
provide examples of its use in various H2o20-funded nanosafety projects.



https://jcheminf.biomedcentral.com/articles/10.1186/s13321-022-00614-7
https://nanocommons.github.io/identifiers/
https://www.nanocommons.eu/

Articles
« Data Stewardship Plan templates designed to support the FAIR principles

« Al0st hecklist f ting FAIR di jous [ y ity: Call f ibuti
+ FAIR scientific information with the Open Research Knowledge Graph

https://fairconnect.pro/

(,3%\) FAIR Connect
O

FAIR Connect is an Open Access publishing platform for
the development and dissemination of good practices
for professional FAIR-Data stewardship.

Try our new Nanopublication Search engine

See our new Dashboard

JOIN OUR COMMUNITY

'_’ @ FAIR Connect SEARCH DASHBOARD

Empowering Data Stewardship

i

Search FAIR Nanopublications

FAIR-Enabling Resources SEARCH

FAIR Implementation Profiles
FAIR Implementation Communities


https://fairconnect.pro/

T
S
- \ e <
! ks

RECIPES TO MAKE YOUR DATA FAIR

l.

FIIRCOOKBOOK T

The FAIR Cookbook
for FAIR doers

seFAIRcoekbook {

An online, open and live resource for the Life Sciences with recipes that help you to

make and keep data Findable, Accessible, Interoperable and Reusable; in one word

< FAIRCOOKBOOK (©ETE) N
1. Unique, persistent identifiers

Introduction

Intreducing the FAIR
Pri Introducing unique, persistent identifiers

g on the ethical

FAIR o i Re ype
20 s D Background information

Introducing our FAIRIfication —

framework
Prioritizing projects for ° No e @e -

"
FAIRification

Framing FAIR and the notion
- Q soo

of metadata

= =
(€ GITHUB )
(0 e (R

Understanding the n

between FAIR and dge e - b e e
Sraphs o Accessibility 0 Interoperability

'or FAIRIfication with
hetic biomedical

EXEMPLAR RECIPES EXEMPLAR RECIPES EXEMPLAR RECIPES
« Transfeming data with SFTP « Selecting terminclogies and
+ Downloading data with Aspera ontologies

« Creating a metadata profile

* Data licenses

e PUEES The FAIR principles, u Findability and ty * Declaring data's permitted uses

raphs for Life

F1. {(Meta)data ar d a globally unique and persistent identifier

LEARN MORE LEARN MORE

= LEARN MORE LEARN MORE

Assessments Applied Examples

LEARN MORE LEARN MORE

|nfrastructuré



https://faircookbook.elixir-europe.org/content/home.html
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FAIR Toolkit methods

FAIR t00

Findability

R
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N‘P‘t 3
K
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Pract|cal Support for FAIR
! Data RE

Interoperability

Data
Stewardship
Competences

FAIRification
Workflow
Process

BYOD or
Datathon
Workshops

Practical Support FAIR Toolkit

Data Management Pan

omenots [ ' ‘ TOOLS

. Training IT“_'lh’Jd;
. Change management

Data Management Plans Findability Maturity Indicators Accessibility Maturity Indicators

A Data Management Plan documents the
specific attributes expected for your FAIR
objectives,

Find out how to apply the FAIR Maturity
Indicators to measure the FINDABILITY of the
data and metadata.

Learn how to apply the FAIR Maturity
Indicators to measure the ACCESSIBILITY of
the data and metadata.

+ Prepare the Data Management Plan as
early as possible

+ Findability of data is compared with your
FAIR objectives to identify and make
IMProvements in an erative manner

= Accessibility of data is compared with your
FAIR ohjectives to identify and make
improvements in an iterative manner

PISTOIA ALLIANCE °
FAIR TOOLKIT:

Data Granularity and Context Interoperability Maturity Indicators Reusability Maturity Indicators
TO O I—S, CAS E Consider how the granularity and context of Read how to apply the FAIR Maturity Discover how to apply the FAIR Maturity
data and associated metadata to help to Indicators to measure the INTEROPERABILITY Indicators to measure the REUSABILITY of the
ST U D | ES T RAl N | N G inform your FAIR objectives. of the data and metadata. data and metadata.
]
s Understand the granularity and context of + Interoperability of data is compared with s Reusability of data is compared with your
the data as early as possible your FAIR objectives to identify and make FAIR objectivies to identify and make

improvements in an iterative manner improvements in an iterative manner



https://fairtoolkit.pistoiaalliance.org/

CENTER FOR EXPANDED DATA
ANNOTATION AND RETRIEVAL

w What CEDAR does https://metadatacenter.org/

Better datafor better science

=W The CEDAR Workbench, as we refer to the suite of CEDAR tools, makes it easy to collect and use metadata. Eventually our tools wil
metadata record is created to its eventual processing, and even enhancement, by users and analysts. But for now, CEDAR tools he
Pl to users, and download the information that users have provided.

What can CEDAR do for me already?

—— \_\t/‘
e )

As of its production release, in February 2017, CEDAR addresses these scenarios: € B cell repertoire in myasthenia gravis
» create user-friendly, shareable forms for collecting metadata, with features like but whether their generation is associated with
= broader defects in the B cell repertoire is unknown.
o nested and repeatable elements and fields

To address this question, we performed deep
o reusable elements sequencing of the B cell receptor repertoire of

o control over tool tips, field titles, and field descriptions AChR-MG, MuSK-MG and healthy subjects.
share your forms and metadata HEkEsl PRJNA338795

o provide a link to your metadata editors, so they can enter metadata responses based on your forms Sl Multispecies

o share your forms and other content with individuals or a group Eipotinent ibe (2]

o create and manage groups to make permissions simpler

» associate your questions (fields) and possible answers (values) with controlled terms [Bolect option
o select any term or collection of terms from the NCBO BioPortal semantic repository Genome sequencing and assembly
o combine different terms from different controlled vocabularies into a single set of options Raw sequence reads
\\ o create your own terms, or term lists ('value sets') that can be re-used Genome sequencing
' » view responses meeting your (simple) search critieria, in several forms » Sample Assembly
o CEDAR Metadata Editor's metadata view Clone ends
o anin-line JSON-LD format, used by CEDAR for all its metadata instances CANCEL Epige”"’“ics
xome,

o download of JSON-LD files via the CEDAR REST AP, for offline integration with your workflow
» use the Workbench Desktop interface to manage your content
o use My Workspace to see your items, or Shared with Me to see other items you can access
o select an item and control-click or use the 3-dot menu in the upper right to share it, copy it, delete it, or getinfo oniit
+ enable intelligent metadata suggestions in your template by using a field's Suggestions tab
o CEDAR keeps track of metadata entered for that field
o users will see a drop down list of the most popular metadata entries, and can select from them
remotely access CEDAR content and capabilities using the CEDAR REST API

Let's pick a scope and an experiment type.

With these capabilities, you can capture simple or rich metadata for your project, build a repository of project metadata, or design
particular needs. Advanced users can even submit metadata entries through CEDAR's REST API.



https://metadatacenter.org/
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Packaging Entities with Machine actionable Metadata @y s e [ e s

RO-Crabe

Lightweight, developer friendly,
infrastructure independent,

]
: extensible packaging approach,
[]
i ) Anaa Niwhioes, Caspar da Visser, st al &
s 1 | 'I:_. A vy Uses off the shelf we . miulti-omics data analysls workflow peckaged
I = a3 o FAIR Digitsl Object. GigaScience, Volume
1 - 13, 2024, glad115,
& .i-'n.g|_|:|'|:_|.|:|:.'|||:"_\-._|r'||.'-::-r any EET S 115
| T T .
e ST URl-addressable content, with
—— :% contextual information

intoa

Human readable, search engine
accessible

htp://www.researchobject.org/ro-crate/

Object Exchange & Archive Format

Structured self-describing, machine readable, metadata objects
Wraps data, metadata, software and references in single package

— ¥ RO-Crate Matadata file

[ 4}'
oniny | metacita short AT LI
ROR : e LON LD
Pum A um B | Ml

xl A linkstoweb (oo

.L|j reLCRTCEE

- =t c i Standard
; » = =

|':.ﬂ reat v M"-#‘-

ioftwiars b owell &i data OO

RO-CRATE TO PACKAGE
RESEARCH OBJECTS
WITH MACHINE

ACTIONABLE METADTA } . B
BESE N\ Y - ; S Facka e54a tafacts wit 1 RO Crate Specifcation 1.3



https://doi.org/10.1093/gigascience/giad115

Take Home: Practical, adoptable machine actionability
enhancing existing infrastructure

https://signposting.org/FAIR/ o {@} Combination allows to programmatically

= and unambiguously navigate from PID to
RO-Crate ro-crate packaged content and start “operations” on

FAIR Signposting: Guiding machine agents through A packaged content and start “operations” o
metadata space Lightweight, developer friendly, infrastructure _ 4
independent FAIR Slgn posting “Good enough machine actionability”

Developer-ware

4 .
Bioschemas
h# Community driven

Uses off the shelf web methods typed links and
landing pages

Make machine navigation explicit to avtomated
agents so they can locate three essential FAIR
elements when they arrive at an object’s landing
page:

“ Its GUID identifier o N _ ) [~
+ Its data records o = FAIR Signposting

* ts corresponding metadata records Implementaﬁﬂn for FDO

FOO PID Regoed 15 mainly 3 nanveg bl 0313 strsctung

Actual details described by BO-Crate profiles using Schema org

The persistent sdentfier (0 PIl) redirects to a landing page,
Frgen i §igAESETESY MPreiants 3 ightweght FDD Regord

g

& (PID in davtrol el waEalbaliry 0 Clagdty tha obect]

s (Fatsdats)

downloads of the cbmet)

i g PICs 1 ORCID

Bk 1e the PID

* lrarsa links (8 g, } sl the FODO to be

dentihed from theds ConELTueaT rifiaridd, & G & Skarch

Engine
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A curated, informative and educational resource on data and metadata standards,
inter-related to databases and data policies.

haring. To be=
b ';\?“ 7 8

" FAIRSHARING 7
| [NEW VERSION]
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-
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https://fairsharing.org/

Do Oct. 2020
[-PASS
FOR FAIR?

: : . ~
...FAIR for institutions

A

R

S —

e .

s Policy: Does your organization (institute / university (of applied sciences) ) have a FAIR research data policy?

Are the FAIR principles

explicitly mentioned in the data

{or research data) policy of
your organization?

The FAIR principles
e nol ex |_'.|I||::|I;I:,'

The F and A principle ang
explicithy mentioned

Al FAIR principles ane
explicithy mentioned (or

Baginner
Infermeadiate

méntioned, but there
is a reference to
susiainable and long
lerm storage

there is an explicit
reference 1o the

concept)

overarching Open Science

_ Advanced

Is the general research data
policy transiated into
facultyfinstitutes specific d
policies?

Less than 20% of
the faculties or sub-

20-80% of the facullies or sub-
units have a specific policy

More than 80% of the
faculties o sub-units have

_1| Baginner
Intesmediate

NSUTUTE

Services: Does your organization have a (virtual) DCC which provides services (including infrastructure) to allow
comply with FAIR?

3. Is the general research datS- Which services does your We provide or refer | We provide or refer to service | On top of adding PIDs and Beginner
policy supported by dedic organization provide in order to a service to for PID and adding metadata | metadata, we provide or Intermediate
service units (e.g. DCC) 7 for NH:‘.!H:FQH- to comply with | deliver a PID for a (including reference to the refer to a senvice to make Advanced

the F principles data set dataset) the data findable through
indexed resources
6. Which services does your We provide or refer | We provide or refer to a Our arganization as an Beginner
organization provide in order to a service with a senvice to enable restricted archiving policy, both on Intermediate
for researchers to ¢umpl-_|r with standard and open access (o data and meta data | data and meta data Advanced
the A principles? COMmmunication (authentication protocol)
protocol as to
access the data.
7. Which services does your We provide or refer | We provide or referto a We provide or refer to a Beginner
organization provide in order to a service that senice to attnbute (metajdata | senice to attnbute Intermiediate

4. Which means and channaly for researchers to comply with | enriches the dataset | that use a formal, accessible, | (metajdata that use Advanced
used to communicate the the A principles? me!adat._:i. shared, and broadly apphcable vocabuhjngs lha_t follow
research data policy and referencing to other | language for knowledge FAIR principles in order to

datasets and articles | representation. faciitate machine
sarvices to the researchers| (12) readability
8. Which services you're your We provide advice We monitor the reuse of our We perform qualty control Beginner
organization provide in order on censes and data, both within the institute | on the (meta)data, e.g Intermediate
for researchers to comply with | provide or refer a as well as outside adequate read me file as Advanced
the R principles? service to add to assure that somebody
licenses in the else can actually reuse the Mot yet
metadata data. We assure thal
(metajdata meet domain-
relevant community
standards
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+ Day 3 (Wednesday) Focus area 2: Equitability - Cay 3 will add

+ Day 4 (Thursday) Focus area 3: Fully Al Ready - The FAIR acronym is

p-l:m mr FAIR and Equitable Science and Ining

THE ROAD TO FAIR AND EQUITABLE SCIENCE —
LOOKING FORWARD TO THE NEXT 10 YEARS

(the previous 10 years) and broadly looking ahead (the next 10 ye;
clear agenda and goal for the week. The goal of Day 1 will be to set up the context for The rolluwmn
where both s

the day will be formulated and shared. The day ends with the works

F days

coess and obstacles can be systematically documented Concluding remarks that summ

O reception.

Day 2 (Tuesday) Focus area 1: Machine actionability - Day 2 will focus on machine actionability, a central but

often dismissed objective of FAIR. The clear role for FAIR Digital Objects and FAIR Digital Twins of real world
entities will be highlighted. Concluding remarks that summarize the day will be formulated and shared.
how FAIR can be used to promote fair in
the sense of equal opportunities for [citizen) scientists and innovators around the globe and how we can
prevent that FAIR inadvertently contributes to further widening of the digital divide not only between the
Global South and North, but also between the public and private sectors. Concluding remarks that
summarize the day will be formulated and shared.

10w also frequently interpreted in the
sense of data and services that are Fully Al Ready, that is, as the substrate for data-intensive science, The
recent rise and release of Large Language Models (LLMs) feeding Chatbats has severely aggravated the
already difficult probdem of misinformaticn and deliberate disinfermation, not only in social media context
but also in science, This day will be co-lead by CODATA and the Intemational Science Council, Focus will be

final conclusions and recommendations document as well as a concre
utcomes, potentially published in a leading scientinc joumal comp

ecadal roadmap of des
able to the first seminal paper. Day
ecommendations and a

will thus contribute to the overall aim to come 1o a set of commonly agraed upan rec

:I‘tluﬂ in the coming decade.
: me, Vg
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Yo Looking Forwardto
‘. the Next 10 Years -
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Equitable Science
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Foundation /LACDR .3
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'Video recap on Youtube



https://www.youtube.com/watch?v=vZ-i6XE2qcE
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Key thoughts

WE ARE STILL IN THE

«CREOLIZATION» PHASE
b DATA «VISITING» INSTEAD \ ¥\

! ) g attractlon.
OF SHARING. - ~.,_1 Z //

(VODAN AFRICA) convergence
\ GREAT UPTAKE OF FAIR BY

INDUSTRY

(2 ]

exploitation

EMBED «FAIR» INTO A
WIDER «RESEARCH :
CULTURE CHANGE» S— Al to achieve FAIR

PROGRAMME '

processes to help improve the FAIRness of data and metadata.

e am

Imprave ontalogy development (text mining, logical constraints). -~

Automate metadata capture and maintenance
Equity for FAIR 4mmp Equity through FAIR Make recommendations (for metadata, ontologies, knowledge ! - 57,?“"“-? :
FAIR to improve Al

The relationship between FAIR and equity is bidirectional.

. Avoiding garbage in, garbage out (afval in, afval uit): FAIR can help with
g the quality and usability of data that goes into Al moedels; and can
rain outputs,

Two dimensions:

1. Equity for FAIR: FAIR is better when it is fair and all stakeholders e o 3 x4
benefit - for the highest benefit, we need implement it in an equitable B8 T T | 2. FAIR can help with transparency, reproducibility of the Al processes

way e B - ]
' | § : 7 3. FAIR can great sist accuracy, minimising hallucinations and avoiding
inequitable o ]

Equity through FAIR: The implementation of FAIR can also help us
ensure that broader issues of equity are addressed in relation to
scientific practice and the use of data

FAIR for software, including Al models, helps with better software
development and management practices.

FAIR can help ensure proper use of digital ebjects to include copyright,
intellectual property, and licensing.


http://dx.doi.org/10.1162/dint_a_00084

Where are we?

The FAIR hourglass: A framework for FAIR implementation

Article type: Research Article 2022

Authors: Schultes, Erik:

FAIR Hourglass

[freedom to operate] FAIR Layer 1: Creation of data and lII on
capture of metadata following i D

established community practices and

domain-relevant standards
pr—

M

FAIRification
FAIR Layer 2: Harmonization processes nanobench | SEMAPHORNA &
for data and metadata using domain-

relevant machine-readable vocabularies iWizafd C E DA R
v & schema < SRDC Workbench

Data that are FAI R-Ready Center of the FAIR Hourglass:
[a minimal standard that is FAIR, Data and metadata that are
open, and technology-independent] rendered as machine-actionable

information

:
FAIR Layer 3: Exposure of FAIR

FAIR metadata and data to the FAIRO:QQ Q) 00 : (Q Hvdra
Internet Solutions

Orchestration o HATEOAS
- IOTICS

FAIR Layer 4: Automated FAIR services for C N EXT ’> -_“-

indexing, search, semantic resolution, data
H t tion, object routing & workflow
Data Integration PESOE, 08 g N crics
g execution v DA i &

Data Sharing/Visiting P o R AR : : el

Data Anal ics FAIR Layer 5: High-level data (re)use ; .
yt applications: data landscape surveys, data EUR r TOS

[freedom to operate] exchange, distributed learning, swarm

learning and data analytics

. 4%Yoursell



https://content.iospress.com/articles/fair-connect/fc221514

CREATE EQUITY AT THE
ENTRY LEVEL



https://welleatyouupweloveyouso.com/2023/08/14/what-does-equity-and-equality-have-to-do-with-being-spoiled/
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VODAN-Africa: Raising the Value
of African Digital Health Data

Mouhamed Mpezamihgo,
Aktau, Samson Yohannes Amare,
e, Putu Hadi Purnama

Abdullahi Abub r Kawu, Fengh Liu, Katy ¥ encroft, Erik Flikkenschild,
Yi Lin, Joélle Stocker, Mark A. Musen

ical principle from which access and control arrangements are derived

[(\ 10]. In VODAN-Africa the data is stored in residence, governed by data use agreements,

FAIR-OLR Federated analysis & learning

and compliant with the regulations identified in each locality [14]. In multiple jurisdictions,

data-ownership is federated, and requires data-localisation, meaning the repositioning of

machine-actionable meta-data held in the repository where the data is produced. The
precise definition of data-ownership may differ in the different regulatory frameworks in
place for different situations. The ultimate ownership of personal health record resides with
the data subject and/or the health facility where the data is produced who consent for data

(re)-use. When the data is aggregated - without inclusion of personal information - into
statistical data elements, ownership can be transferred. The main aspect regarding
ownership of the data principle is that personal data pertains to the data subject and is
stewarded by the data producer with consent of the data subject, and this is a basic non-
negotiable principle in VODAN-Africa.

‘Within Comeunity Machine-Actionable Semantic Data Withds Community Machine-Actionably Semariic Data

‘ederated FAIR principles: Ownership, localisation and regulatory Localisation

: i 2023
.ompllan:e [DLR} - OW N E RS H | P’ I_O CA I_l SAT' O N ; Data Localisation is necessary if the standard of data Ownership is to be met. VODAN-A

tested the possibility of repositing data in each of the participating health clinics. The data
Article type: Research Article R E G U I_ATO RY CO M P I_ | A N C E is entered only once and stored in AllegroGraph, or a triple store for semantic linked data,
from where it is available for statistical analysis in the local data dashboard. In addition,
horizontal interoperability is arranged across health facilities in the community [17]. The
VODAN-A dashboard serves to visualise health population trends. Vertical interoperability
with other platforms is supported through interoperability schemas [17]. Specific functions,

Authors: van Reisen, Mirjam™® % | Amare, Samson Yohannes™ © | Malugala, Reginald® | Taye, Getu Tadele®
| Gebreselassie, Tesfit Gebremeskil® | Medhanyie, Araya Abrha® | Schultes, Erik’ | Mpezamihigo,
Meohamed?

such as an automated computation in a Health Information Systems (HIS) or reporting into

District Health Information System 2 (DHIS2) are arranged within the architecture deployed

1.5. Regulatory mmplmncem the jurisdiction in residence.

Through a federated data-visiting set up, VODAN-A achieved compliance with data

. . . . o . The VODAN-A research found that a "locale’ for data localisation can differ across different
according to the regulatory framework in place in each jurisdiction [1]. Due to the sensitive

nature of personal health data, full attention must be given to the rights and obligations

nndar tha recnilatary framawnrkle in aarh inriedictian in which the Aata ic neandneced i

geographies. In some locations, depending on availability of resources, a client-server
deployment architecture was followed. In a client-server set-up, the MVP is deployed in a


https://content.iospress.com/articles/fair-connect/fc230506
https://www.youtube.com/watch?v=xRYyMX-j3ck

It’s time to realisei potential of FAIR!

¥ ) |

Key Takeaways

FAIR and equitable science requires:

FAIR research data to be managed and preserved as a national and global
asset

Long term roadmapping and sustainable funding for national and
international research infrastructures that enable machine actionable FAIR
data access and build human capacity

Policy support and capacity building funding for the human resources
behind FAIR: data stewardship and research incentives

o Alignment of existing policy to support accelerated FAIR implementation

We have had 10 years to build FAIR - now is the moment to realise its potential



R%a ons NOT to go FAIR/Open?

Valid reasons not to participate in open

science practices

Casper J. Albers®

Abstract

The past years have seen a sharp inerease in the attention
n seience practices. Such practices include pre-registration
and registered reports, sharing of materials, open access publish-
ing and attention to reproducibility of research. Despite the over-
whelming amount of evidence highlighting the benefits of open
science, some researchers remain reluetant. In this paper, T will
i 15 for researchers not to participate in open

science practices.

Discussion

There are no valid reasons.

N 2018 ‘"Heymans Institute for Psychological Rescarch, Grote Kruisstraat 271,
Groningen., The Netherlands. j.albe r.nl



https://doi.org/10.6084/m9.figshare.5909854.v1
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