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The changing nature of research and scholarship
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Generation after generation: paradigm shifts

The purpose of computing is insight, not numbers.
Richard Hamming
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Fven greater computing heterogeneity ahead:
Hardware and software 48R
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https://science.energy.gov/ascr/community-resources/program-documents/
https://science.energy.gov/ascr/community-resources/program-documents/

Our world has Chaﬂged Control of the computing ecosystem
Market capitalizations Trillion+ $ (USD) companies
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The science mstrument contmuum Vehicles
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Sociology, markets and the data deluge
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Known questions, the traditional approach

« | know the question and | have the data, but not the answer
Unknown questions, the big data approach

e We have data, but | do not yet know what it could tell me

Radical sociology shifts

» From scarcity to deluge and from individual to common

» FAIRness (findability, accessibility, interoperability, reusability)
* Provenance and triage (deaccession)

Data marketplaces and avoiding the tragedy of the commons
» Expose and bear true costs
» Develop curation and retention metrics (economic, social, technical)

» Create a metric-driven marketplace (sustainable and FAIR) —
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Building fluid/reusable cyberinfrastructure frameworks

Rubin, NEON, LIGO (Big Instrument) and HPC
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Adaptively mapping
* What

* Where

 When

Subject to changing
* Speed

« Capacity

* Latency

* Resilience

« Security

* Interoperability

THE
UNIVERSITY
OF UTAH®



. . — \ EXASCHLE
Sustainable cyberinfrastructure E\(\;\F’ KRG

Interoperability Common culture
Sustainability Shared community
Portability _ Defined metrics
Adaptability Recognized rewards
Standards Decadal timescales
Abstractions True costs

If you want to go fast, go alone. If you want to go far, go together. B IVERSITY
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Workforce continuum and sustainability

el PASTEUR'S
QUADRANT
Basic Science
and Technological
Innovation

Publication Outcome

Driven

Driven

sauldinsig

rinfrastructure

Staff R
" JOBS

Graduate
Students

Donald E. Stokes

Research staff and postdocs often have limited career paths in academia
Conversely, cyberinfrastructure staff have career options most faculty lack
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Not yet fully realized ... my 2002 prediction

Fatures: The Computing Continuum
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Presenter
Presentation Notes
I was at Purdue when the CDC Cyber 205 first arrived, one of the first academic supercomputer centers.

““… we propose the creation of a Center for Scientific and Engineering Supercomputing at the University of Illinois.  The Center is meant to be a model of a new type of dedicated basic research facility in which large-scale problems of heretofore intractable complexity, in a wide variety of disciplines, can be successfully attacked. The Center will provide a focal point for bringing together innovative scientists, engineers, computer designers, and algorithm developers.”
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