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Profound Transformation of Science
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Transient & Data-i _ Will require
Integration across

New era: seeing events disciplines, end-to-
as they occur
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Scenarios like this in all fields
“Heroic Age of Digital Observation”




aming the Challenge:
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The Shift Towards a “"Sea of Data”
Implications

+ Science & society are now data-dominated
> Experimarnt_comniitation, theory

> Publicauu:

« Totally new }
hematics, culture

« Data become t!
» Multidisciplinarity, communication, publication...science6




Changes Coming at NSF for Data!
Long-standing NSF Policy on Data

> " Investigators are expected to share with other
researchers, at no more than incremental cost and within
a reasonable time, thg
REECcel ).~ Sharing data, software

NSF now requi will be needed for both

> DMP will be < interdisciplinary work

~ DMP subject to p8 and reproducibility
> It will not be possible t0"S&% gt DMP

» Customization by discipline, necessary

Developing unifying data f@cwork for science
» Should connect globally; dig¥issions underway with EU

National Science Board beginning to examine policy
for access and openness of data and publication




Recommendation of NSF Advisory
Committee on Cyberinfrastructure
ACCI

"The National Science Foundation should create a program in
Computational and Data-Enabled Science and Engineering
(CDS&E), based in and coordinated by the NSF Office of
Cyberinfrastructure. The new program should be
collaborative with relevant disciplinary programs in other

NSF directorates and offices."

NSF can make a strong statement that will lead the Foundation, researchers it funds,
and US universities and colleges generally, by recognizing Computational and Data-
Enabled Science and Engineering as the distinct discipline it has clearly become.
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Critical Lessons to Take Home

Science and society profoundly changing
Comprehensive approach needed to address
complex problems of 21t century

> All elements must be addressed, not just a few;
can't even start to address problems without all

» Many exponentials: data, compute, collaborate

Data-intensive science increasingly dominant

» Modern data-driven CI presents numerous crises,
opportunities

Academia and Agencies must address

» Rethinking Academic Structures, Curriculum, P&T w

» NSF Responding through CIF21, changes in
implementation of data policy, new programs
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