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NFFA-Europe B nffaeu

nanoscience foundries & free analysis (1
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European and Mediterranean Plant Protection Organization

Organisation Européenne et Méditerranéenne pour la Protection des Plantes
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e EPPO Global DB & EPPO codes
* EPPO Standards on Efficacy

Evaluation of Plant Protection
Products

* PQR - EPPO database on

guarantine pests

* EPPO database on Diagnostic

expertise

* CAPRA (Computer Assisted Pest

Risk Analysis)

* EPPO Pest Reporting System

(restricted access)
e EPPO Plant Protection Thesaurus

(EPPOZ#E)

* EPPO Standards on plant
protection products (31Z#£)

* EPPO Standards on phytosanitary
measures (1012 4£)



DARIAH

...Digital Research Infrastructure for the Arts and Humanities
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CESSDA...Consortium of European Social
Science Data Archives
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Helmholtz Data Federation
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Helmholtz Data Federation
S INHERS

Helmholtz Data Federation (HDF) ,_%!S!I

® Initial set of scientific cases . o
|dent|f|ed by the SIX \ = - Virtual Observatory for Polar and Maring Research Data
Helmholtz partners

Sy P - Particle Physics Experiments
| \@ ! - Photon Science at Petra lil, Flash & Flash 2
4 Y - Helmholtz Beamline @ EU-XFEL

® Reviewer statements:

® “Sharing of infrastructure, services AK - GenomeReseerch
- Cohort Studies
and datasets Opens the Way for \ “l . - Radinlogical and Radintharapeitical Rasaarch
improved cross-disciplinary -
working and re-use of data.” BN - Computational Science
“ 5 = - H!omed Image Analysis
@ “._.will be a first example of a Ry - CclantDita

national shared research data

infrastructure in Europe.”

'._-= == i = Nuclear Physics
R - Health & Life Science

| - Climatalagy
| - EnergyResearch
™ - Particle and Astropartide Physics
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Helmholtz Data Federation
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European Commission (2016)...0pen
Innovation, Open Science, Open to the World

Open Science represents a new
approach to the scientific process =
based on cooperative work and new |
ways of diffusing knowledge by BR8R Innovation
using digital technologies and new ~ Ope
collaborative tools. The idea | to tf
captures a systemic change to the
way science and research have been
carried out for the last fifty years:
shifting from the standard practices
of publishing research results in
scientific publications towards
sharing and using all available
knowledge at an earlier stage in the
research process.




European Commission (2016)...European
Open Science Cloud (EOSC)

1 EOSC aims to accelerate and support the
current transition to more effective Open
Science and Open Innovation in the Digital
Single Market.

D KEY FACTO RS' First report and recommendations
. . f the C ission High Level Expert G
> New modes of scholarly communication el s

» Modern reward and recognition practices need to
support data sharing and re-use. - o

» Core data experts need to be trained and their
career perspective significantly improved.

» Areal stimulus of multi-disciplinary collaboration
requires specific measures in terms of review,
funding and infrastructure.

» The transition from scientific insights towards
innovation needs a dedicated support policy.




ESFRIICE T He- 412 T75NDE(1)

A lot of the research infrastructures
are really data infrastructures or
networks that bring together
datasets from existing facilities or
large single-sited infrastructures
that generate very, very large
amounts of data. It is no longer
possible or sensible to simply look
at the facility without also

BIESFRIZE & John Womersley considering the data handling.

The emerging “e” component of
research infrastructure

1 ESFRI: The European Strategic Forum for Research Infrastructures
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NordForsk, “The emerging “e” component of research infrastructure,” 2016.10.2.

<https://www.nordforsk.org/en/news/the-emerging-201ce201d-component-of-research-infrastructure>
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INVESTMENT STRATEGIES IN e-INFRASTRUCTURE (1)

ESFRI recommendation on coordination of Member States' investment strategies
in e-infrastructures

ch Infrastructures

Al

@
X
o]
8

(0o}
-
o
N
ol
<
>
0
'O
5 OC

e ESFRI aims to contribute to an effective and efficient approach to e-infrastructure and services
(vertical and horizontal) for European science and its competitiveness in th global scene building
on existing Research Infrastructures and electronic Infrastructures.

e ESFRI advises to establish urgently a convergent policy of funding mechanisms for e-
Infrastructures at the various levels (institutional, regional, national, European). Such policy could
include support and financing of e-Infrastructures for scientific users, providing incentives to
researchers to generate FAIR and reproducible (+R) data, as well as the development of enabling
e-tools/e-technologies and the mainstreaming of support actions addressing e-needs of all levels
of intervention.

e ESFRI suggests to act as STRATEGY FORUM OF FUNDERS of the e-Infrastructuresfor European
science as a key element of support of a coherent approach to policymaking on research
infrastructure in Europe.

e ESFRI could be effective in facilitating the coordination of national and European efforts in e-
Infrastructures for research and innovation, following the model that has been put in place for
Research Infrastructures. The global dimension of e-Infrastructures shall also be addressed in a
coherent way.
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INVESTMENT STRATEGIES IN e-INFRASTRUCTURE (2)

ESFRI recommendation on coordination of Member States' investment strategies
in e-infrastructures

* ESFRI advises to proceed by building on the EOSC HLEG vision and by strengthening the data
FAIR+R generator role of Research Infrastructures and the coordination of science and innovation
communities also at broad international level as described by the e-IRG roadmap.3

e ESFRI advises that urgent actions must be taken to support the training and hiring of e-
infrastructure experts/scientists and to expand the data literacy at all levels of education and
innovation activities to enable the return from the investment in e-Infrastructures and Research

Infrastructures and maximize societal benefits.

» ESFRI advises that deploying strategic joint e-services, including standardization and assisted
open access, can be most efficiently done at least at European level.

e ESFRI recognizes that the capacity of distributed High Performance and High Throughput
Computing, of communication networks for scientific data, and of transversal e-services, should
be strengthened by building on national resources and adding an effective coordination and a
possible additional funding such to realize a full European-scale impact.

* ESFRI recognizes that the funding approach to HPC Tier-Zero facilities bears challenges similar to
more centralised large-scale Research Infrastructure facilities4 with direct industrial policy
implications and should be dealt with accordingly.
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e-|RG...e-Infrastructure Commons

] e-Infrastructure
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BBMRI: Biobanking and Biomolecular Resources Research Infrastructure (/N1 74 /31>
*9)
CLARIN: Common Language Resources and Technology Infrastructure (& ;..:,A,J?)
E{ESS)DA Council of European Social Science Data Archives (1t =55 —%47

J
DARIAH - D)lgltal Research Infrastructure for the Arts and Humanities (72 JLE 217
ZT4—R

ECRIN: European Clinical Research Infrastructures Network (55 R 5 25)

ELIXIR — European Life Sciences Infrastructure for Biological Information (2= )15 %)
e-VLBI: Very Long Base Interferometry in Europe (VLBI)

ESRF: European Synchrotron Radiation Facility (/2077 0 =0 515 h 2%

EuroFEL: Free Electron Lasers of Europe (H F15&E +L—H—)

KM3NET - The Cubic Kilometre Neutrino Telescope (= 1—F'J)./)

LIFEWATCH — e-Science and technology infrastructure for biodiversity data and
observatories (¥ Z #k 14 )

Preparing for SKA — Square Kilometre Array (SKA)
European XFEL - European X-ray Free Electron Laser (X#3 H &= F L ——)
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! BioMedBridges: Building data bridges between
biological and medical infrastructures in Europe

( )
1 CRISP - Cluster of Research Infrastructures for
Synergies in Physics ( )

| DASISH - Data Service Infrastructure for the Social
Sciences and Humanities ( )

! ENVRI - Common Operations of Environmental
Research Infrastructures ( )
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The Fourth Paradigm:
Data-Intensive Scientific Discovery

Tony Hey

Corporate Vice President

Microsoft External Research




A Digital Data Deluge in Research

« Data collection A serorir

— Sensor networks, satellite
surveys, high throughput
laboratory instruments,
observation devices,
supercomputers, LHC ...

SensorMap
I Functionality: Map navigation
.
Data pro CESSlI ng ’ Data: sensor-generated temperature, video

ar‘IBIYS|S, V|Sual|zat|0n camera feed, traffic feeds, etc.

— Legacy codes, workflows,
data mining, indexing,
searching, graphics ...

* Archiving

— Digital repositories,
libraries, preservation, ...

This work is licensed under a Creative Commons Scientific visualizations =
: Attribution 3.0 United States License. NSF Cyberinﬁastructur& rer:"::,ﬂ"1 March 2007




Emergence of a Fourth Research Paradigm

1.  Thousand years ago — Experimental Science
- Description of natural phenomena RERFL=

2.  Last few hundred years — Theoretical Science
- Newton's Laws, Maxwell's Equations... £ i@ =

3. Last few decades — Computational Science

i i =t E N
- Simulation of cnmplex phenomena ”-l_ﬁ*g‘: *’I' %Astmnamy has been one of the first disciplines to embraoce

F—ag i
4. Today — Data-Intensive Science
- Scientists overwhelmed with data sets

from many different sources

. Data captured by instruments
. Data generated by simulations
. Data generated by sensor networks
» eScience is the set of tools and technologies
to support data federation and collaboration
. For analysis and data mining
. For data visualization and exploration
. For scholarly communication and dissemination

@ @ This work is licensed under a Creative Commons
~ Attribution 3.0 United States License.
M
1]

data-intensive science with the Virtual Observatory (VO),
enabling highly efficient occess to data and analysis tools
at a centralized site. The image shows the

Pleiades star cluster form the Digitized Sky Survey
combined with an imoge of the moon,

synthesized within the WorldWide Telescope service,

Science must move from data to
information to knowledge

With thanks to Jim Gray

5
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PARADIGM

DaTA-INTENSIVE ScIENTIFIC DISCOVERY

This work is licensed under a Creative Commons
Attribution 3.0 United States License.
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