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Open Science...European Commission (2014)

...Public Consultation '‘Science 2.0": Science in Transition

EUROPEAN COMMISSION

DIRECTORATES-GENERAL FOR RESEARCH AND INNOVATION (RTD) AND
COMMUNICATIONS NETWORKS, CONTENT AND TECHNOLOGY (CONNECT)

BACKGROUND DOCUMENT
PUBLIC CONSULTATION

*SCIENCE 2.0°: SCIENCE IN TRANSITION

‘Science 2.0’ describes the on-going evolution in the modus
operandi of doing research and organising science. These
changes in the dynamics of science and research are enabled by
digital technologies and driven by the globalisation of the
scientific community, as well as the increasing societal demand
to address the Grand Challenges of our times. They have an
impact on the entire research cycle, from the inception of
research to its publication, as well as on the way in which this

cycle is organised.
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The Fourth Paradigm:
Data-Intensive Scientific Discovery

Tony Hey

Corporate Vice President

Microsoft External Research
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This work is licensed under a Creative Commons Scientific visualizations =
: Adtribution 3.0 United States License. NSF Cyberinfrastructure report, March 2007

. —Fan

REEB BT ETOALT—EDLE
A Digital Data Deluge in Research

Data collection +—#4iu&e S semoriia

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

SensorMap
Data processing, 7 51T B e e, v
ana|y3IS, VlSUahzatI{)n . E_[*E'ﬂ:, camera feed, traffic feeds, etc.

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

Archiving 5—#4&76

— Digital repositories,
libraries, preservation, ...




Emergence of a Fourth Research Paradigm

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

2. Last few hundred years — Theoretical Science
— Newton's Laws, Maxwell's Equations... I & Fl=

3. Last few decades — Computational Science
— Simulation of complex phenomena E & #ifl=
F—HtEhfg
4. Today — Data-Intensive Science
— Scientists overwhelmed with data sets
from many different sources

. Data captured by instruments P A R A D I G h’l
. Data generated by simulations N A A o P S sl e
. Data generated by sensor networks
> eScience is the set of tools and technologies
to support data federation and collaboration s e e
. For analysis and data mining
. For data visualization and exploration
. For scholarly communication and dissemination
i sk i With thanks to Jim Gray
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data analytic

Contributes with EOSC 81 Prepares and harslles FAIR data
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protedures and services

ICT-Specific !

Library & Information ScFenl:e : Discipline Specific
Developing Software |

Understanding Data Conducting Research General Public

Figure 6.1: Actors in the EOSC ecosystem: roles and interactions

European Commission, “Strategic Research and Innovation Agenda (SRIA) of the European Open Science Cloud (EOSC)”, Version 1.0 21 June 2021

https://eosc.eu/sria
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)1k ( Automated Research Workflow)
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National Academic of Sciences, Engineering, and Medicine: “Automated Research Workflows for Accelerate Discovery: Closing the

Knowledge Discovery Loop”, The National Academic Press, 2022. Available: https://doi.org/10.17226/26532
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Coalition for Advancing Research Assessment, CoARA %
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MAEBRRNDEBD 535

Contributor Role Taxonomy (CRediT)

O BHOARBICIDERMRACLCHRERERNECH . IEEDTHAERR~ADE
MAZDEEL. BXFICBWLWTEEET EIESHH D,
O CRediTIk. AEMR~ADEEZ 1417 FEL. 2015F o FI ARG, 20224F(C

[FANSI/NISOFZEZ %,

MZEDILE (Conceptualization)
T—HIN5% - 21 (Data Curation)

IEX 7T OERR (Formal Analysis)
MZEE£DZE (Funding Acquisition)
FfZE - #R:E (Investigation)

wZe A& (Methodology)

MZEIOCIILDOERE (Project Administration)
MREITHOLTHELGFEESR (Resources)

L 2R R 2R 2R 2R 2 2N 4

® 6 6 0 0

MEIZFESYIRDT7EEE (Software)
MIEDETE (Supervision)

HZED#&EEE (Validation)

HZEDEIRE (Visualization)
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Al's computing gap: academics lack access
to powerful chips needed for research

Survey highlights disparity between academic and industry scientists’ access to computing power needed
to train machine-learning models.

By Helena Kudiabor
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Tech giant NVIDUA's H100 graphics-processing unit is a sought after chip for artificial-inteligence research. Credit NVIDIA

https://www.nature.com/articles/d41586—-024-03792-6
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A survey of academics shows that researchers typically have limited access to graphics
processing units (GPUs), restricting their ability to train machine-learning models.
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