Open Science

The end of data sharing as we know it

FAIR > The Machine Knows what | Mean
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Technical infrastructure
Social agreements/contracts (domain-relevant content / third-party services)

Box 2 | The FAIR Guiding Principles

To be Findable:

F1. (meta)data are assigned a globally unique and persistent identifier

F2. data are described with rich metadata (defined by R1 below)

F3. metadata clearly and explicitly include the identifier of the data it describes
F4. (meta)data are registered or indexed in a searchable resource

To be Accessible:

Al. (meta)data are retrievable by their identifier using a standardized communications protocol
Al.1 the protocol is open, free, and universally implementable

Al.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:

I1. (meta)data use a formal, accessible, shared, and broadly applicable language for knowledge representation.
12. (meta)data use vocabularies that follow FAIR principles

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

To be Reusable:

R1. meta(data) are richly described with a plurality of accurate and relevant attributes
R1.1. (meta)data are released with a clear and accessible data usage license

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

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

DOI: 10.1038/sdata.2016.18
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Implementation areas for data stewardship

Aligning researcher’s data
handling and data policies
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Policy makers

A

POLICY RESEARCH

Funders Define Adopt Scientists
EU policies at the appropriate Data scientists

institutions, data workflows,

(Applied) for specific data/ tools, standards,

University boards use cases, infrastructure
FAIR data,

(Applied) GDPR

University deans

INFRASTRUCTURE

Facilitate
software, hardware,
services, technical
Aligning data policies and features infrastructure
of data services and infrastructures

Aligning researcher’s needs and
required data infrastructure

Application managers O Infrastructure providers
Technicians m IT personnel
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2: Ignore complexity and existing data




3: Disrespect other disciplines
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4: publish data

without a
supplementary paper
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7: Create Data

without a
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Machines ‘know’ what it means
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Advances in Digital Objects
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FAIR

Machines know what it means
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Many different DO’s of the type ‘metadata’ can be stored in many
Repositories and point to the same DO
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Digital Twins are a type of Digital Objects
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6-7: voluntary community adoption
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End users are domain scientists
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End users are domain scientists
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End users are domain scientists
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Metadata = FDO
Generic templates
Basic genomics

Bioinformatics

Federated Human Data

Develops long-term strategies for
managing and accessing sensitive human

Global Alliance
data.

for Genomics & Health

Human Copy Number Variation

Aims to make it easier to detect, annotate
and interpret human Copy Number
Variations (hCNVs).

Marine Metagenomics

Develops a sustainable metagenomics
infrastructure to nurture research and
innovation in the marine domain.

DTL >

DUTCH TECHCENTRE FOR LIFE SCIENCES

T”E I .' <' g
HUMAN VARIOME

PROJECT
an NGO official partner of UNESCO

Microbial Biotechnology

Helps the development of tailor-made
microbes and biological systems.

Proteomics

ODAN

Global Open Data
for Agriculture & Nutrition

Develops and maintains sustainable
proteomics tools and data resources.

. Plant Sciences
Rare Diseases

Develops an infrastructure to facilitate
genotype-phenotype analysis for crop
and tree species.

Supports the development of new
therapies for rare diseases.

End users



The Future belongs to Data Stewards !

FAIR

domain researchers

Implementation
' “Network of DSCC’S

Unions

" :CODATA

FDO




FAIR Funder Implementation Study __




FAIR made easy




