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Challenges & missions of INRA

2 The world’s second
greatest producer of publications in the agricultural

~sciences

OBJECTIVE: meet the challenges of agricultural research

Food & nutrition

@ ~ Develop agricultural systems that are:
= Competitive and respectiul of the environment,

Agriculture regional differences and natural resources;
+ 13 scientific divisions and

= Adapted to human dietary nesds
E and to new uses of agriculiural products.
« 17 research centres

Environment ~ Through international and multidisciplinary
scientific research of excellence and by
e disseminating results to all stakeholders

Lo e » and 20% from other publically-funded sources

250 laboratories including 45 experimental units across

An annual budget of 850.89 million euros

e 77% of funds coming from the Ministry of
Research

A community of 13 000 people including

7 903 permanent staff,

1 849 full-time researchers,

2 353 interns,
and 556 PhD students with INRA grants
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INRA strategic framework (oct 2016)

THREE GENERAL POLICY
DIRECTIONS
[#OpenS[iEﬂ(E] ‘ #0penSdence-1: Interconnected research infrastructuress

#0penSdence-2: Data organisation for sharing and reuse
#0penSdence-3: Predictive approaches in biology
#0penSdence-4: New approaches for knowledge dissemination
#0penSdence-5: Evolving research professions and environments in a digital world

~» Predictive approaches in biology and ecology

[#Openlnra] #0peninra-1: Greater openness towards higher education and regional partnerships
e .2 . #0peninra-2: The mobilisation of all INRA's expertise in support of public policies

#0peninra-4: Science open to non-market actors in society
-» A national strategy for increasingly spedalised regions

[#Support] #Support-1: An efficient, agile and resilient organisation
ol g #Support-2: A reliable and solidarity-based financing
Anticipating and supporting change Samart 3- i st et i okt oot il
#Support-4: INRA's actions and values visible and shared through active external and intemal communication
#Support-5: Efficient and shared institutional management

Opening scence with digital tools
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https://inra-dam-front-resources-cdn.brainsonic.com/ressources/afile/403347-4b58b-resource-orientation-document-inra2025.pdf

Agenda

+» Data challenge in agri-food sciences

** RDA outputs
v what we do
v~ what we use

*»* Conclusion
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Data challenge in agri-
food sciences
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Data in Agri-food sciences ?
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Different families :

* Omics

* Observation

* Social sciences, cohort

* From genome to ecosystem

function in
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@ an
ultimately in global
ecosystems.

Explore the fun
and regulati
pathways and
networks in cells

Communities

| Cellular
Function

interactions
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Maolecular
Interactions

Understanding fundamental life
processes requires investigations
that reach across multiple levels, from
the informarion encoded in individual
genomes o the functioning of cells as
communirics and plants in an ccosystem.



Data challenges in agri-food sciences

* Massive data production in labs (sensors, robots, models ....)
but also in farms and by the citizens (of huge interest for
science)

V" Big data : more variety than volume

» Data silos, poorly documented, not easy to find, nor to access
(same for semantic resources)

» Different level of maturity of the practices about data
(management, sharing, analysis)

“* Not only about data : code, workflow ...
» Disruption in the knowledge ecosystem (see next slide)
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SEMANTICS - THE WAY TO RECONCILE

POINTS OF VIEW AND DATA

THE EXAMPLE OF "RICE”
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ISSUES

Diversity of focus
Conflicting view points
Scale / granularity
Language
Synonymy & ambiguity
Silos

SOLUTIONS

Ontologies & skos resources
Network of ontologies
Documentation
Standards (RDF... W3C)
Persistent identifiers
Shared infrastructures

Aubin S, RDA Agrisemantics Working Group and RDA Rice Data Interoperability Working Group. Semantics — The way to reconcile points of view and data [version 1;
not peer reviewed]. F1000Research 2017, 6:1871 (poster) (doi: 10.7490/f1000research.1114998.1)
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Agri-food science: The need to combine,
integrate data!

= Big data technology

(store, query, compute)

= FAIR data

=  Semantic level
=  Complex system
=  Simulation

= Deep learning

= Interoperability
(data / model)

= Sharing

Blind men exploring an elephant (Hokusai, 1818) Collaborati
= Collaborative

=> e-infrastructure

Source : Michael Chelle, Inra
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How to build a federative and distributed e-
infrastructure to support agri-food sciences ?

International Grapevine Data production
\/ . . itori community's
“* Inra internal challenges: epostores epostvic

v evolution of our digital
infrastructure to provide « big
data » and « FAIR data »

services '.,

* New services

. “Ecosystéme” de systémes
» New skills d'information

From Adam-Blondon et al (2016) HortRes, 3:16056

“» Use external energies :
V" Scientific communities, (i.e : plant sciences)
v Funders : H2020 : EOSC projects, Belmont forum
V" Initiatives : GO FAIR, RDA
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The role of RDA

What we do ...
What we use ...
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Interest group “Agricultural Data” (IGAD)

Objectives:

 To promote good practices in the research domain:
data sharing policies, data management plan, data
interoperability

e To provide a platform for networking and cross-
fertilization of research ideas in data management
and interoperability

* To solicit and promote interactions and projects
among the major international institutions and

Created in 2013, IGAD gather more than groups worldwide which work on agricultural
200 people

Co-chairs :

research and innovation

Patricia Bertin (Embrapa, Brésil), ° To achieve data interoperability

Imma Subirats (FAO-ONU, int.)

web :

4 Working groups :

A workshop before each RDA plenary
Published

SCIENCE & IMPACT

Wheat Data Interoperability, Rice Data Interoperability,
AgriSemantics, On-Farm Data Sharing, Capacity
Development for Agricultural Research Data

on
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https://bit.ly/2SW4TL6
https://f1000research.com/gateways/godan/okad?selectedDomain=slides

e

Co-chairs: Esther Dzalé (INRA, France), Richard
Allan Fulss (CIMMYT, Mexico), Rosemary Shrestha
(CIMMYT, Mexico)

.
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@ created in 2014, WDI is today a
maintenance Group

- recommandations continually
> updated
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Wheat Data Interoperability WG

Improve wheat data interoperabilty

Promote compliance of the data format with
available software applications (preferably
open).

Facilitate recombination between sets of data
from different sources.

Promote common standards for metadata and
vocabularies to facilitate the interpretation
and linking of data across disciplines.

Encourage mappings when unusual or project-
specific formats or vocabularies are
unavoidable.




% Wheat Data Interoperability WG Outputs

Guidelines : web portal

Wheat Data Interoperability Guidelines

Welcome
Links
the Wheat Data
Gi0up (WG), one of the WG of the Research Data Alliance and the only WG of s
Interoperabily Interest Group. The group is coordinated by members of the FOA<|>R5ha ring
initative that aims
fesearch programmes to increase food security, nutritional value and safety while taking into account
for resilient Al A
databases presented in these recommendations are referenced into the FAIRsharing website. i
More specifically, the WG aims to:

* Recommended formats

* Best practices to describe data
* Best practices for data sharing
* Tools

=INRA
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Ontologies collection in

Agroportal
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G ee
risesy ‘Uploaded: &/5/18
Plant Phenotype Experiment Ontology (PPEO)
ossedintr Py o, (R

Uplesded: 1111918

category.
O sgricuturat Researe, Tecno A

Biorefinery (BIOREFINERY) e

Wheat - YPE)
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* Catalog of relevent ontologies
and vocabularies for wheat.

* Give access to ontologies and
vocabularies via REST APl and
SPARQL endpoint.

* Tools to search, align, ...
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A prototype on AgrolLD

@B AgroLD sewch - help + Ao i R e

Discover our services

Quick Search Advanced Search Explore
Relationships

SPARQL Query
Editor

QOB O F

© AgrolD 2017

An article

FIOCOResearch

Open for Science

BROWSE  GATEWAYS & COLLECTIONS  HOW TO PUBLISH v  ABOUT ~

) Gheck for updates

QPINION ARTICLE
Developing data interoperability using standards:
A wheat community use case [version 2; referees: 2
approved]
Esther Dzale Yeumo!, Michael Alaux (f}) %, Elizabeth Amaud®, Sophie Aubin', Ute Baumann’,

5, Laurel Cooper ()5, ¢ fiska’, Robert P. Davey ()%,
Richard Allan Fulss®, Clement Jonquet ()%1", Marie-Angélique Laporte?, Pierre Larmande (P ko't
Cyril Pommier ()2, Vassilis Protonotarios (f)) 4, Carmen Reverte (%) ', Rosemary Strestha’,
Imma Subirats'®, Aravind Venkatesan () ™2 Alex Whan'7, ¥ Hadi Quesnevile (2

# Author details

BLOG

METRICS

1026
VIEWS

362
DOWNLOADS
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http://wheatis.org/DataStandards.php
http://wheat.agroportal.lirmm.fr/ontologies
http://www.agrold.org/
https://doi.org/10.12688/f1000research.12234.2

SEMANTICS - THE WAY TO RECONCILE
POINTS OF VIEW AND DATA
THE EXAMPLE OF "RICE"

The Agrisemantics WG

Jan. 2017 - Mar. 2019, ~100 members

Objective of the group : Envision the seamless use and creation of semantic
resources supporting agricultural and food data findability and interoperability

<+ A report on Semantics Landscape for Agricultural Data
(applications, research trends, resources, toolkits)

<+ A set of 20 use cases and a list of community requirements
(access, reusability, tools and services for creation and management, use in
applications, standards and best practices)

<+ A document on Recommendations to facilitate the uptake of semantics for
agricultural data (version submitted to the RDA TAB for endorsement)

0. Hologne/ e-IRG Workshop — May 2019 — CERN, Geneva
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http://bit.ly/AgSemLandscape
http://bit.ly/AgSemReqUC
http://bit.ly/AgSemRecom
https://www.rd-alliance.org/groups/agrisemantics-wg.html

What we use : some examples

|-. The FAIRsharing Registry and Recommendations:

_"|‘_ Interlinking Standards, Databases and Data Policies HOW to analyze lhe lEChnlcal Ecosystem ?
SEp
Fasearchers in academia, industry, f Davioptes and curators of rosources .

gavernmant
Usa FAIRsharng to idandity and cha the stanclans,
dhiatames or e loen Bl sodst for o daciplon.
when creating o duia management pian, raasng
e o mibmilling & manacrict o & ouTal

Mahe your stancird  dalubase o posiony
chacrmatsle, by wcking o ceening & in FAfsharng:
Inoase weoean d et outed of our
immaschatn cormmusity and promets sckpien

Recommendations for Implementing a

Virtual Layer for Management of the
p— Complete Life Cycle of Scientific Data
@ Savsary 3017

Edaed bry: Tobias Weigel, Pater Winienbung.
Suvpparted by, Brdget Aimaa, Recherd Budeh, Sandes Colima, Mehaew Dmparboch, lngrd Dils,
W Franzais Ganses, Frank Olwsr Glacknar, RAESCEs Grant, Wilss Hasalager, M garats Haletram,
Koaith ettarey, Franosia de song Tibor Kaiman, Retecca Koibal, Disitris Kauress, Wollgasg

Kusthenbe, Lol Lawksanan_ Larry Lisnem. Mahas! Levtermichiager, Demes Loconsestar . lanbui L, Joy

Fuariman, Luca Feszati, Ralph Muler-Fiafferkoen, Bath Pisis, Stedanc Matsi, Raphssl Bits, Urch
Tehmardmara, Rairer fotzka. Achn Seret, Dater vas Uytvanch, Assar Yahed. Cons Wedlch. Caln

Weighe, Remin Yahyigow, Thomes Zemrow, Corle Madis Tedll

Ifwww.rd-alliance.org/fsites/default/files/recommendation-jan-2017-v8.pdf

e, Sophie Auin |

@ g 23 Things: Libraries for Research Data

/—J An overview of practical, free, online resources and tools that you
can begin using today to incorporate research data management
into your practice of librarianship.

RO 112h, B, IGAD pra-mesting, 03/20/18

e e

SEARCH DATA ALLIANCE
UNITED STATES

Research Data Sharing Without Barriers

10. Questions about data answered by

Learning Resources
experts on the DataQ forum,

Librarians are learning how to apply Learning Resources

O. Hologne/

the principles of library science to Data Reference and Outreach http:j/bit.ly/1MoH,Vg
solve problems and to provide new Data Management Plans

i Data Literal
services related to research data. Citing mcv Data Management Plans

1.

. Relevant concepts are

A“top ten” list of
recommendations for libraries to
get started with research data
management from LIBER,
http://bit.ly/1qUvKG3

Data Licensing and Privacy
Digital Preservation
Data Repositories
and a Community of Practice

..to help librarians engage in
rch data

and mapped in the
e-Science Thesaurus,
http:iibit.ly/aLEosh8

. Understanding the life of research

data with the DCC Curation
Lifecycle Model,
http:/ibit.ly[1MoGGGY

Data Reference & Outreach
Librarians are answering questions
about data from patrons and
conducting outreach to assess the
data needs of their researchers and
students.

Librarians are becoming familiar with
funder requirements and consulting
with researchers to help them write
and implement effective data
management plans.

11. One example is the DMPTool that
lists funder requirements in the
United States and builds a plan by
asking the researcher to answer a
series of questions. Other
countries such as the U.K. and
Canada have similar tools,
http://bit.ly/aLuUNZMH



.-|1 The FAIRsharing Registry and Recommendations:

“|” Interlinking Standards, Databases and Data Policies

Researchers in academia, industry, government E' — i i Developers and curators of resources
se FAIRsharing to idantify and cite the slandards, ' s s ) Maka yaur slandard, databasa or rapositony
databases or repositonias that exist for your dscipline ¥ '[f' ! _", __ discovarable, by adding or claiming it in FAIRsharing;
when creating a data management plan, relaasing - e K increase exposure and credt oulside of your
clata ar submitting & rmanuscript o a joumal. Il irmmadiata community and promota adoption.
Related Related n ted In
Registr HName Abbreviation ‘pe Subject Domain Database Standard Poliv Collection/Recommendation Status
@ Portail Data Inra  Data Inra T tabase m m i;ispmal ::S;-[a'(l':al::e None None @
Pius 12 more: I:'Di

@ Genetic and Gnpls Jatabase m B DataInra PO Nr .
Genomic - GrapeMine I54-Tab
Information o ESpionn (s GFF3
co
more

IN?A Odile Hologne, Sophie Aubin / 05/12 /2018
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How to analyze a technical ecosystem ?

RESEARCH DATA ALLIANCE

Recommendations for Implementing a
Virtual Layer for Management of the
Complete Life Cycle of Scientific Data

January 2017
Edited by: Tobias Weigel, Peter Wittenburg, Johannes Keizer, e-ROSA project
Supported by: Bridget Almas, Reinhard Budich, Sandra Collins, Michael Diepenbrook, Ingrid Dillo,
Francoise Genova, Frank Oliver Gléckner, Rebecca Grant, Wilco Hazeleger, Margareta Hellstrém, Hem Status and r action
. . . ... Metwork of frusbeorthy . There are scoltered reposfories ol over the andscags which
Keith Jefferey, Franciska de Jong, Tibor Kalman, Rebecca Koskela, Dimitris Koureas, Wolfgang repositeries ragd e be arganized in the network
R N . . . . L. A reglsiry of trusbaorthy ClARD RIMG as prototype s powerul tool o organize the
Kuchinke, Leif Laaksonen, Larry Lannom, Michael Lautenschlager, Damien Lecarpentier, Jianhui Li, Jay ,u,_.,i.w..,., @ | oo [T —— "
. . .. . . Reposiary AFIFID Mo domain specific activites shouwld be undenaken,
Pearlman, Luca Pezzati, Ralph Miiller-Pfefferkorn, Beth Plale, Stefano Nativi, Raphael Ritz, Ulrich Registration CoSmDOraNon Bhous b seared with Diher BOSE pannerm
1 1 H 1 1 1 H MMeladata Schemeas Wiork Is very advanced with the former YVEST regisiry.
Schwardmann, Rainer Stotzka, Achim Streit, Dieter van Uytvanck, Anwar Vahed, Doris Wedlich, Colin reglomaton @ | Coordination and deacussion with oiher similar anterprises in
Wright, Ramin Yahyapour, Thomas Zastrow, Carlo Maria Zwélf athar damains is nesdad
Cancep] sarvar and The domain s comparalvaly advanced having avallable
registration system . operative profotypes of Ontology Servers (Agrogortaly and
Cancapl Sarers (GASS)
Syatam of Authoriaatan M demain apecific activites should Be undaemakean,
records collaboration should be seared with other EQSC parnners
Sysiem of icence regisiries Mo domain specific activibkes showld be underiaken,
collaboration should be seared with other EQSC panners
Ecosystem of fools and Some scattered work has been done but withowt
aparaling proceduras ayElgmatizalion: it nesds 1o ba integratecs wilth e affon 1o
create compeience centers

eR05A )
P RO 11th, Barke, IGAD pro-mesting, 032015 R i R

A

eROSA

infrastructure Roadmap RDA 11th, Berlin, IGAD pre-meeting, 03/20/18

for Open Science in Agriculture

https://www.rd-alliance.org/sites/default/files/recommendation-jan-2017-v8.pdf

Horizon 2020 research and innovation programme - grant agreement No 730988



New Library services inspired by 23 things
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http://datapartage.inra.fr/
http://data.inra.fr/

The whole story

Data standards for Agriculture: INRA adoption of RDA Outputs

T SCIENCE & IMPACT

5]
JAN
2019

RDA _
ADOPTION
STORY "

On how RDA has <
contributed to .
many aspects of
INRA's Open

Science policy

L ‘oW, lmage no'on®gares at URSplash

On how RDA has contributed to many aspects of INRA's
Open Science policy
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https://www.rd-alliance.org/rda-adoption-story-inra-france

Conclusion
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RDA and the others ...

politics
| EOSC calls
Influence 'A‘
<P
JODAN 4 RO5A
for Agriculture & Nutrition o
Funding
0€ XXX €
FAIR A
Implement WheatIS
contribute -
Sy :J: :ovate f;q'?,
@g AGINFRA
RESEARCH DATA ALLIANCE

technics

= I N?A O. Hologne/ e-IRG Workshop — May 2019 — CERN, Geneva
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Conclusion

“* RDA is a win-win environment, at different scales :
v INRA perspective :

* Institution : Useful results supporting our e-infra strategy,
specially in wheat research

» Support team (library) : Increased the legitimity to work with
researchers

* Individuals : results recognition
v RDA perspective :

» Success stories easy to explain : feed 9 billion people ...

* An active community interacting with others — but also a
challenge to keep these interactions

0. Hologne/ e-IRG Workshop — May 2019 — CERN, Geneva
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Merci pour votre attention...

@Holo_08 %
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