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An increasing number of
discoveries are made using other
people’s data
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A common rejection module (CRM) for acute rejection across multiple organs identifies novel
therapeutics for organ transplantation

Khatri et al. JEM. 210 (11): 2205

DOI: 10.1084/jem.20122709
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Main Findings:
1. CRM genes correlated with the extent of graft injury and predicted future injury to a graft
2. Mice treated with drugs against the CRM genes extended graft survival
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However, significant effort was
needed to find the right datasets,
make sense of them, and ultimately
use them for a new purpose
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If we are ever to realize the full
potential of content we create

then we must find ways to reduce the
barrier to publish digital content in a
way that makes it vastly easier to
find, assess and reuse

@micheld
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‘ CURRENT PARADIGM

Collection u Extraction

Analysis *LPublkation

FUTURE PARADIGM
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o

Lambin et al. Radiother Oncol. 2013. 109(1):159-64. doi: 10.1016/j.radonc.2013.07.007
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Why does this matter?
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Most published research findings are false.
- John loannidis, Stanford University

PLoS Med 2005;2(8): e124.

Reproducibility of landmark studies is shockingly low:

39% (39/100) in psychology!
21% (14/67) in pharmacology?
11% (6/53) in cancer?®

1d0i:10.1038/nature.2015.17433 2doi:10.1038/nrd3439-c1 3doi:10.1038/483531a
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THE CLINICAL-TRIAL CLIFF

Drug companies are removing more compounds from the pipeline at all levels of testing than ever before.

For projects started between 1990 and 2004, the Most of the product
United States, Europe and Japan have seen sharp failures in phase |
rises in the attrition of drugs tested in trials. and Il trials are
because researchers
100 ........................................................................................................ are Unab'e tO
demonstrate efficacy PHASE Il
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Published online ....... | Nature 477, 526-528 (2011) | doi:10.1038/477526a ) )
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we need new ways to think about
discovery science

We need to improve
our
by using more data
and with support
from multiple lines of evidence
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Grand Challenge:

Automatically
uncover evidence
that supports and
disputes a
hypothesis using the

totality of available
data, tools and

scientific knowledge
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We must build a social, ethical and
technological infrastructure that
facilitates the discovery and reuse
of digital resources

for people and machines
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Why machines?

e Can gather and make sense of vast amounts of information to
better understand the world and make more effective
decisions

@micheldumontier::NETTAB:2018-10-22
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» Genomics
« Proteomics

Disease-Patient
Stratification Networks

Johnson, K.W. et al. J Am Coll Cardiol Basic Trans Science. 2017;2(3):311-27.

Precision Cardiology /

Big Data
for Medicine

Multiple sources of heterogeneous
data, including experimental evidence,
bioinformatics databases, lifestyle
measurements, electronic health
records, environmental influences, and
biobank findings, can be combined
using machine learning algorithms to
identify causal disease networks,
stratify patients, and predict more
efficacious therapies.
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Why machines?

e Can make sense of vast amounts of information to make

personalized, evidence-based decisions to maximize desired
outcomes

e Can create detailed workflows to enable transparency and
reproducibility

* Will be able to identify and minimize bias in research and in
real world applications in a robust and systematic manner
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E:Iable Accessible nteroperable Reusable
X 9y
SRGE- I+




18

Edable Aocessible |nteroperable Reusable
L 9y
O & o O

An international, bottom-up paradigm for
the discovery and reuse of digital content

by and for people and machines
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FAIR: History

DATA FAIRPORT workshop aimed
to define a minimal (yet
comprehensive) framework for
data discoverability, access,
annotation and authoring

FAIR acronym was created and
guiding principles drafted

for comment on FORCE11 website

Principles were refined during the
2015 BioHackathon in Japan

=l

BioHackathon 2015
in Nagasaki

SCIENTIFIC DAT

The FAIR Guiding Principles for scientific
data management and stewardship

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

Affiliations | Contributions | Corresponding author

Scientific Data 3, Article number: 160018 (2016) | doi:10.1038/sdata.2016.18
Received 10 December 2015 | Accepted 12 February 2016

March 2016

About Scientific Data

Scientific Data is an open-access
peer-reviewed journal for descriptions of
sclentifically valuable datasets. Our primary
article-type, the Data Descriptor, is
designed to make your data more

discoverable, interpretable and reusable

http://www.nature.com/articles/sdata201618
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FAIR: Impact

EUROPEAN COMMISSION

European

Commission Press Release Database

European Commission > Press releases database > Press Release detalls

European Commission - Statement

G20 Leaders’ Communique Hangzhou Summit

Hangzhou, 5 September 2016

Big Data to
m Knowledge(BD2K)

1. We, the Leaders of the G20, met in Hangzhou, China on 4-5 September 2016. ———

12. To achieve innovation-driven growth and the creation of innovative ecosystems, we support dialogue and cooperation on innovation, which
covers a wide range of domains with science and technology innovation at its core. We deliver the G20 2016 Innovation Action Plan. We

commit to pursue pro-innovation strategies and policies, support investment in science, technology and innovation (STI), and support skills I II I
training for STI - including support for the entry of more women into these fields - and mobility of STI human resources. We support effort to H2020 Programme

promote voluntary knowledge diffusion and technology transfer on mutually agreed terms and conditions. Consistent with this approach, we I II .
support appropriate efforts to promote open science and faciltate appropriate access to publicly funded research results on findable, Giceles o

accessible; interoperable’and reusable (FAIR) principles. In furtherance of the above, we emphasize the importance of open trade and FAIR Data Management In Horizon 2020

investment regimes to facilitate innovation through intellectual property rights (IPR) protection, and improving public communication in DCPPC
science and technology. We are committed to foster exchange of knowledge and experience by supporting an online G20 Community of DATA COMMONS PILOT PHASE CONSORTIUM

Practice within the existing Innovation Policy Platform and the release of the 2016 G20 Innovation Report.

Verskn 30
25 xkr Z006
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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.
I2. (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

http://www.nature.com/articles/sdata201618

4 Principles (FA,I,R) and 15 sub-principles.

@micheldumontier::NETTAB:2018-10-22
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FAIR Principles - summarized

Findable
* Globally unique, resolvable, and persistent identifiers

* Machine-readable descriptions to support structured search and
filtering

Accessible

 Metadata is accessible beyond the lifetime of the digital resource
* C(Clearly defined access and security protocols (FAIR != Open)

@micheldumontier::NETTAB:2018-10-22
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G8 science ministers statement:
London, 12 June 2013

G8 science ministers written statement from their UK
meeting on internationalissues that need global
cooperation.

Published 13 June 2013

To the greatest extent and with the fewest constraints Eossible Eubliolx funded

scientific research data should be open, while at the same time respecting

concerns in relation to privacy, safety, security and commercial interests,
whilst acknowledging the Iegitimate concerns of Erivate Eartners.

Open scientific research data should be easily discoverable, accessible, E..A.... Lo Ree.

. . . . . 0%
assessable, intelligible, useable, and wherever possible interoperable to ,O @j &o L
specific quality standards.

@micheldumontier::NETTAB:2018-10-22
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FAIR Principles - summarized

Findable
* Globally unigue, resolvable, and persistent identifiers
* Machine-readable descriptions to support structured search and filtering

Accessible
* Metadata is accessible beyond the lifetime of the digital resource
* Clearly defined access and security protocols (FAIR != Open)

Interoperable
* Extensible machine interpretable formats for data + metadata
* Use vocabularies and link to other resources

Reusable
* Provide licensing, provenance, and meet community-standards

@micheldumontier::NETTAB:2018-10-22
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Improving the FAIRness of digital
resources Wwill increase their quality and
their potential and ease for reuse.

@micheldumontier::NETTAB:2018-10-22
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Communities
must make clear their expectations

@micheldumontier::NETTAB:2018-10-22



Communities ARE discussing

what FAIR means to them

Total citations

Web of Science CrossRef

Oct 15 2018

27

SCIENTIFIC D AT At

The FAIR Guiding Principles for scientific About Scientific Data
data management and stewardship Seleniitc Data & an open-access

peer-reviewed journal for descriptions of
scientifically valuable datasets. Our primary
Mark D. Wilkinson, Michel Dumontier [...] Barend Mons <
article-type, the Data Descriptor, is
Affiliations | Contributions | Corresponding author LE LR O E AT T
discoverable, interpretable and reusable

Scientific Data 3, Article number: 160018 (2016) | doi:10.1038/sdata.2016.18
Received 10 December 2015 | Accepted 12 February 2016 | Published online 15
March 2016

http://www.nature.com/articles/sdata201618

Online attention

Altmetric score (what's this?)

Tweeted by 1112

Blogged by 55

On 16 Facebook pages
Mentioned in 6 Google+ posts
Picked up by 59 news outlets

[#] Show more

This Altmetric score means that the article is:
. inthe 99 percentile (ranked 106'™) of the 284,727 tracked articles of a similar
agein all journals

. in the 95" percentile (ranked 1%%) of the 23 tracked articles of a similar agein

Scientific Data

@micheldumontier::NETTAB:2018-10-22
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Extent of FAIRness may affect what resources people select

Cae Aty et ettt e

PANS EASY

Get exposure and credit for your data: write a data paper for the new peer reviewed, online-only open access Research Data Journal (published by Brill)

For more info: brill.com/rdj

EASY offers sustainable archiving of research data and access to thousands of datasets.

> Search help

> Advanced search ) Browse

32,530 resurts 1x PUBLISHED DATASETS

= Ust (7 Map Sortby: Choose One j
> Archeologisch booronderzoek verdubbeling N381 Donkerbroek Oosterwolde, gemeente * REFINEO
Ooststellingwert (FR) : : " :

Date 20190609 Audience Archaedlogy : : l* :

Creators Krok Karsten, TN, (MUG ingenieursburesu) Access Open (registered users)

ted 20160711 S

Advanced search

> Thematic Collection: Children of Immigrants Longitudinal Survey in the Netherlands (CILSNL) ‘:
Date 2017120 Audience Social sciences : * : : Audience
Creator Jaspers, dr. E. (Universiteit Utrechtk Tubergen, peof. dr. F Sociology * * % %
s T x‘m-‘-.-.-l X Behavioural and educational sciences [ 1236
cences R it o

Poltical science

Criminal (procedural) law and Economics and Business Administration 221
criminology ——
Migration, ethnic relations and Humanities | 31830
multiculturalism

Access: Restricted (request permission) Interdisciplinary sclences 148 |

28 @micHeIdumontier::NETTAB:2018—10—22



Measuring FAIRness

e A metricis a standard of measurement.

* |t must provide clear definition of what is being measured,
why one wants to measure it.

e |t must describe what a valid result is and how one obtains
it, so that it can be reproduced by others.



Qualities of a Good Metric

Clear: anyone can understand the purpose of the metric
Realistic: compliance should not be unduly complicated

Objective: the assessment can be made in a quantitative,
machine-interpretable, scalable and reproducible manner

Discriminating: the measure can distinguish between those
resources that meet the criteria and those that do not

Universal: The metric should be applicable to all digital
resources



omment OPEN Published: 26 June 2018

A design framework and exemplar metrics

Mark D. Wilkinson B8, Susanna-Assunta Sansone B, Erik Schultes, Peter Doorn, Luiz Olave Bonino da
Silva Santos & Michel Dumontier
Scientific Data 5, Article number: 180118 (2018) Download Citation 4

e 14 universal metrics covering each of the FAIR sub-principles. The metrics demand
evidence from the community, some of which may require specific new actions.

* Digital resource providers must provide a web-accessible document with machine-
readable metadata (FM-F2, FM-F3), detail identifier management (FM-F1B), metadata
longevity (FM-A2), and any additional authorization procedures (FM-A1.2).

 They must ensure the public registration of their identifier schemes (FM-F1A), (secure)
access protocols (FM-A1.1), knowledge representation languages (FM-11), licenses
(FM-R1.1), provenance specifications (FM-R1.2), and community standards (FM-R1.3).

 They must provide evidence of ability to find the digital resource in search results (FM-
F4), linking to other resources (FM-13), FAIRness of linked resources (FM-12), and
meeting community standards (FM-R1.3)
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Evidence:
W3~ standard is

http://www.w3.org/TR/hcls-dataset/ registered in
FAIRsharing

Dataset Descriptions: HCLS Community Profile —

Editors working draft.
Editors:
Alasdair J.G. Gray. Heriott-Watt University, UK <A.1.G. Gray@hw.ac.uk>
Joachim Baran, Stanford University, USA <joachim baran@stanford.edu=
M. Scott Marshall. MAASTRO Clinic, The Netherlands <m.scott.marshall@maastro.nl>
Michel Dumontier, Stanford University, USA <michel.dumontier@stanford.edu>
Contributors:
Vladimir Alexiev, Ontotext Corp, Bulgaria <vladimir.alexiev(@ontotext.com>
Peter Ansell, CSIRO, Australia <peter.ansell@csiro.au=
Gary D. Bader, The Donnelly Centre, University of Toronto. Canada <garv.bader{@utoronto.ca>
Asuka Bando, NBDC, Japan <bando@biosciencedbe. jp>
Jerven Bolleman, SIB Swiss Institute of Bioinformatics. Switzerland <jerven.bolleman(@isb-sib.ch>
Alison Callahan, Carleton University, Canada <alison.callahan(@carleton.ca>
José Cruz-Toledo, Carleton University, Canada <josecruztoledo(@cmail.carleton.ca>
Pascale Gaudet, SIB Swiss Institute of Bioinformatics, Switzerland <pascale.gaudet(@isb-sib.ch>
Erich Gombocz. 10 Informatics, USA <ggombocz@io-informatics.com>
Alejandra Gonzalez-Beltran, University of Oxford, UK <alejandra.gonzalez. beltran@gmail.com=
Paul Groth, VU University Amsterdam, The Netherlands < p.t.groth@vu.nl=
Melissa Haendel, Oregon Health and Science University, USA <haendel@ohsu.edu>
Maori Ito, NIBIO. Japan <maori(@nibio.go. jp>
Simon Jupp, EMBL-EBI, UK <jupp(@ebi.ac.uk>
Nick Juty, EMBL-EBI UK <juty(@ebi.ac.uk=>
Toshiaki Katayama, Database Center for Life Sciences, Japan <ktvm(@dbels jp>
Norio Kobyashi, RIKEN, Japan <norio.kobavashi@riken.jp>
Kalpana Krishnaswami, Metaome, USA <kalpana@metaome.com=
Camille Laibe, EMBL-EBI, UK <laibe(@ebi.ac.uk=
Nicolas Le Novére. Babraham Institute, UK <p.lenovere(@gmail.com>
Simon Lin, Marshfield Clinic Research Foundation. USA <lin simon@mecrf.mfldelin.edu=
James Malone, EMBL-EBI, UK <malone(@ebi.ac.uk>
Michael Miller, Institute for Systems Biology. USA <mmiller@systemsbiologyv.org>
Chris Mungall, Lawrence Berkeley National Laboratory, USA <cim@berkeleybop.org=
Laurens Rietveld, VU University Amsterdam, The Netherlands <laurens.rietveld@vu.nl>
Sarala M. Wimalaratne, EMBL-EBI, UK <sarala@ebi.ac.uk>
Atsuko Yamaguchi, Database Center for Life Sciences, Japan <atsuko@dbels.jp=

Copyright © 2014 W3CP (MIT. ERCIM. Keio. Beihang). All Rights Reserved. W3C liability. trademark and document use rules apply.

FAIRsharing.org 8

standards, databases, policies

standards > model/format > doi: 10.25504/fairsharing.s248mf

Ask Question

' (2 W3C HCLS Dataset Description

General Information

Access to consistent, high-quality metadata is critical to finding,
understanding, and reusing scientific data. This document describes a
consensus among participating stakeholders in the Health Care and the Life
Sciences domain on the description of datasets using the Resource
Description Framework (RDF). This specification meets key functional
requirements, reuses existing vocabularies to the extent that it is possible,
and addresses elements of data description, versioning, provenance,
discovery, exchange, query, and retrieval.

How to cite this record: FAIRsharing.org W3C HCLS Dataset Description;
W3C HCLS Dataset Description; DOI:
https://doi.org/10.25504/FAIRsharing.s248mf; Last edited: Feb. 22, 2018, 2:09
p.m.; Last accessed: Mar 18 2018 10:11 p.m.

Homepage hitpy/vwn 2/ TR/hcls-dataset/

Developed in Australia. Bulgaria, Canada, Japan, Netherlands, Sv
United Kingdom , United States
Created in 2011

Taxonomic range

Scope and data types

& Annotation | 4 Biomedical Science | 4 Life Science m

©FORCEI1

RE SEAR(H DATA M.I.Iill(! The Future of Research Communications and e-Scholarship
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Compliance to the standard can be automatically
assessed

Validata: RDF Validator using Shape Expressions

Validata is an intuitive, standalone web-based tool to help building valid RDF documents by validating against preset schemas written in the Shape Expressions (ShEx) language.
All work is licensed under the permissive MIT license by various authors.

o Select Schema Select Schema
o Input Data

Select which schema your data should be validated against:
o Configure Options

HCLS Community Profile s
o Validation Results

Description ShEx schema capturing the HCLS Community Profile published on
Load Demo Data 14 May 2015

Creation Date  27/07/2015 13:40
p ChEMBL 2015 Demo

Input Data (Turtle, TriG, N-Triples or N-Quads)

Upload Data File

Status Summary Choose File | NO file chosen

Schema Select a data file from your computer.
Data D Directly Input Data

0 l RDF constraint validation tool that58l
Validation

wwwow3.orn/2015/03/ShExValidata/#selectDataPanel

configurable to any profile

Declarative reusable schema description
* http://hw-swel.github.io/Validata/

Shape Expression (ShEx) constraints
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A first assessment using the metrics

e Used a simple form to ask for the information needed as input
to the FAIR metrics

* Questions either require one or more URL or true/false
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Table 2. Summary of FAIR metrics self-scoring.

Green = passes FAIR Metric
Red = fails FAIR Metric

Yellow = problementatic (for example,

Gray = Can not be evaluated

IRl = Respondent gives an IRI

none = Respondent answered “none”

NRP = No Response Provided

FM Question Dataverse Dryad Nano- Zenodo Yals 15P5 Figshare Broad's SeaData, | Wikidata
pub SCP Nets CDI
IRI Exists |1 IRI IRI IRI IRI IRI IRI IRI IRI IRI
F1A 2 IRI IRI IRI IRI IRI IRI IRI IRI IRI
F1B 3 IRI IRI IRI NRP none IRI IRI IRI IRI
F2A 4A IRI IRI IRI IRI none none IRI IRI IRI
F2A 4B IRI none IRI IRI “Multiple” [ nene IRI IRI IRI
F3 5A IRI IRI IRI IRI none NRP IRI IRI IRI
F3 5B IRI IRI IRI IRI IRI IRI IRI none IRI
F4 BA IRI IRI IRI IRI IRI IRI IRI IRI IRI
F4 6B IRI IRI IRI IRI IRI IRI IRI IRI IRI
A1.1 TA IRI IRI IRI IRI IRI IRI IRI IRI IRI
A1.1 7B true true true frue true true true frue tfrue
A1.1 7C true true true frue true true true frue true
A1.2 8A false false false false false false false frue false
A1.2 8B N/A N/A N/A N/A NRP NRP NRP link N/A
A2 9 IRI IRI none IRI none IRI none IRI NRP
11 10 IRI IRI IRI IRI none none NRP IRI IRI
12 11 IRI IRI IRI none none none IRI IRI IRI
13 12 NRP IRI IRI none none none NRP NRP IRI
R1.1 13 IRI IRI IRI IRI IRI IRI NRP IRI IRI
R1.2 14A IRI IRI IRI IRI none none NRP NRP
R1.2 14B none none none none
R1.3 15 NRP none none none NRP
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https.//purplepolarbear.nl

56 users
32 datasets
25 metric evaluations

Metric evaluator: Manual check

Performance run at: 2018-05-15 19:07

Select comparison

N Average score [ Previous score
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NIH Data Commons Pilot Phase Explores Using the Cloud to
Access and Share *FAIR Biomedical Big Data

Vuslon-oomrolled
FAIR Rubrics

FAIRsharing " FAIRshake
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http://fairshake.cloud

FAIR metrics by fairmetrics.org &3
A set of metrics to assess the FAIRness of digital resources. Based on work published in https://www.nature.com/articles/sdata2018118
License: https://opensource.org/licenses/MIT
Tags: W fair, ® metrics, ® universal, ® core ¥ metrics, ¥ all ® digital ® objects

URL(s): http://fairmetrics.org
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Automated FAIRness assessments

FAIR assessment Execute
test
tool

Resource
To be evaluated

~

Request
info

FAIRsharing

FAIRsharing.org

standards. databases, policies

Registry of
Standards

/

Query \

Query
FAIR Accessor
smartAPI
. Interface
Metrics | | | | Definitions
Set | |
| @~ 5martAP

Retrieve

" Resource
To be evaluated

Registry of
Community-specific
FAIRness Tests

Registry of Metric Registry of

Implementations

FAIRness
Assessments
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Automated assessments

are rather unforgiving, but also correct mistakes

e o 3"&‘3&" Eau‘:g&erm %L mgmreo mx f:JnTogomreo
Identifier 1 DOI DOI DOl DOI DOI DOI
F1A 2

F2 4A 4B

F3 58

F4 6A

F4 6B

A1.1 7A

A1.2 8A

A1.2 8B

A2 9

I 10

12 1

R1.1 13

R1.2 14A
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iona

t

ICS are aspira

FAIR Metr
Metrics help us to become MORE FAIR

The FAIR Metrics Framework

Example: FM-F1B, Identifier Persistence

v1.0 checks for HTTP 200 return

v

v2.0 validates a standard RDF persistence policy

N/

v3.0 scores multiple parameters of persistence policy

FAIR
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go-fair.org G

GO FAIR: a bottom-up international
approach

for the practical implementation of the European Open Science Cloud (EOSC) as
part of a global Internet of FAIR Data & Services

Watch videos

Vision
Fostering the coherent development of the global Internet of FAIR Data & Services (IFDS), with
the main focus on early developments in the European Open Science Cloud (EOSC).
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- FAR governanc? structures J

!

e lwmmmm‘ t'e?:hm(i;)e |

community \ community community

coordinators Y coordinators Y coordinators/teams
IN IN I IN I IN I IN IN I IN IN IN

policy, DS plans, next gen metrics etc.  training, certification, standards etc.  core technology, data, tools, compute.

GO CHANGE GO TRAIN GO BUIL
: wwm * Education/training }"'j_’;’_“‘:i,‘: ”
S Hat sUek » Certification ¢ To )l infrastruct

Individuals, institutions and organisations get engaged in one of the three pillars as
Implementation Networks (INs):

Metabolomics IN, Training IN, Personal Health Train IN, Rare disease IN, Biodiversity IN

Celia van Gelder (DTL/ELIXIR-NL)
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14 Core FAIR Metrics
21 Questions
22 Community Challenges

FAIR Principle F1: (meta) data are assigned globally unique and persistent identifiers.
Fundamental requirement for accurate and reproducible machine actionability. Examples:
Universally unique identifier (UUID): https.//en wikipedia.org/wiki/Universally _unique_identifier
Digital Object Identifier (DOI): http.//www.dol.org

FAIR Metric F1A:

Question 1: Provide an URL to a registered scheme that defines the globally-unique structure
of the identifier(s) for your digital resource.

FAIR Metric F1B:
Question 2: Provide an URL to a document that defines the persistence policy of your
identifier(s).

Community challenge:

(1) What are your required (or preferred) identifier registration services ?
(2) What is your minimal persistence policy?

(3) Can you make your persistence policy machine-readable?

FAIR

Vitnviicivuui vl
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FAIR Metrics Community Challenges

Access

Interoperate

What are your required (or preferred) identifier registration services ?

What is your minimal persistence policy?

Can you make your persistence policy machine-readable?

Can you define a minimal set of metadata for your community?

Can you make your metadata machine-readable?

Can you define the metadata model that explicitly links data and metadata?
Can you make this metadata model machine-readable?

What is the required (preferred) search engine for your community ?

What is the required (preferred) communication protocol for your community ?
) What is your required (preferred) protocols for restricting access to data ?
) Can you make this protocol machine-readable?

) What is your minimal persistence policy for metadata?

) Can you make this persistence policy machine-readable?

) What is your required (preferred) standards in knowledge representation ?
) What are your required (preferred) vocabularies ?

) What is your required LinkSet ?

) What is your required (preferred) usage license framework”

) Can you make these usage licenses machine-readable?

) What is your required (preferred) provenance metadata descriptions?

) Can you make this provenance metadata machine-readable?

) What are your certification criteria for data & metadata?

) What is your machine-actionable validation-certification system ?

FAIR
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REGISTER OF COMMISSION EXPERT GROUPS
and Other Similar Entities

H2020 EG: Turning FAIR Data into Reality -
Report and Action Plan Consultation

Hodson, Simon; Jones, Sarah; Collins, Sandra; | Genova, Francoise; Harrower, Natalie; | Laaksonen, Leif; |

DOI 10.5281/zenodo.1285272

(Draft) Recommendations include:

e Sustainable funding for FAIR components (#5)

e Strategic and evidence-based funding (#6)

e Cross-disciplinary FAIRness (#8)

* Encourage and incentivize data reuse (#19)

* Facilitate automated processing (#25)

e Data science and stewardship skills (#26)

e Skills transfer schemes and brokering roles (#27)
e Curriculum frameworks and training (#28)

Mietchen, Daniel; Petrauskaité, Rata; Wittenburg, Peter
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Are we FAIR yet?

Early claims (including press releases) of being fully FAIR were
vastly premature

FAIRness assessments can demonstrate standing, and some
aspects of FAIR are much easier to address than others.

Much more work still needs to be done

— Compatible data and metadata standards across all disciplines (no more
data and metadata silos)

— FAIR by design, using common frameworks

— The development of the FAIR Internet of Data and Services (FIDS) and a
FAIR knowledge graph of available resources

— Automated discovery and workflow execution using FIDS



Will it be worth it?

FAIR addresses, in a concise manner, the basic requirements
associated with publishing and reusing digital resources.

— Lack of high quality meta(data) reduces usability
— Lack of detailed provenance contributes to irreproducibility
— Lack of clear licensing terms hinders innovation

FAIR is set to accelerate research and discovery and will have
worldwide social and economic impact



@ OMTOFORCE

Find data faster, smarter and simpler with DISQOVER

Our semantic linked data and visualization platform DISQOVER powers citizen data science.

Q Lupus|

-

* I’m an advisor to OntoForce
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% transcriptic

POWERING ON-DEMAND

DISCOVERY BIOLOGY

INTRODUCING THE ROBOTIC
CLOUD LAB

* 1 wish | was an advisor to transcriptic
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Summary

FAIR represents a grassroots and global initiative to enhance
the discovery and reuse of all kinds of digital resources

The FAIR ecosystem is maturing quickly, and GO-FAIR offers
communities the means to actively participate.

FAIR demands a new social, ethical and technological
infrastructure that currently doesn’t exist in whole, but has to
be built for and tested by various communities!

Huge benefits to be had, particularly in augmenting existing
research programs and in automated machine processing, but
needs to be coupled with the proper training and ethics.
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The mission of the Institute of Data Science at Maastricht University is to foster a
collaborative environment for multi-disciplinary data science research,
interdisciplinary training, and data-driven innovation .

We tackle key scientific, technical, social, legal, ethical issues that advance our
understanding and strengthen our communities in the face of these developments.

michel.dumontier@maastrichtuniversity.nl

D Website: http://maastrichtuniversity.nl/ids

« Maastricht University
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