HPCD: Workshop 1

This first workshop will concentrate on gathering comprehensive information
about the needs of the “NSF sponsored science and engineering research
community” for advanced omputing, including
data-intensive and compute-intensive. The workshop will focus on the
research community needs at the high end of spectrum and will attempt to
articulate the value, contributions and impacts of at scale computing for the
advancement of science, engineering and other research.

Irene Qualters
Division Director, ACI
National Science Foundation



Advanced Computing Infrastructure for 215t

Century Science and Engineering:
Vision and Strategic Plan (Feb 2012)

* Vision: Position and support the entire spectrum of NSF-funded
communities at the cutting edge of advanced computing technologies,
hard, and software

February 2012

* Strategies
— Foundational research to full exploit
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use of high-end computing resources .\

— Building, testing and deploying resources
into a collaborative ecosystem

Cyberinfrastructure for 21+ Century Science and Engineering

— Development of comprehensive education Advanced Computing Infrastructure

Vision and Strategic Plan

and workforce programs

— Development of transformational and grand
challenge communities
R

1/21/15



Future Directions of NSF Advanced
Computational Infrastructure to support US
Science in 2017 - 2022

Award from NSF July 2013
Interim Report October 2014
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— Bill Gropp/University of
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Future Directions of NSF Advanced Computational
Infrastructure to Support US Science in 2017 — 2022

Summer 2015 final report will yield insights such as:

Contribution of high-end ClI to U.S. leadership in basic
science and engineering, NSF’s role in sustaining this
leadership

Expected future national-scale computing needs across full
range of research supported by NSF

Tradeoffs among investments in computing, software, data,
networking infrastructure

Possible models for advanced research infrastructure,
including NSF centers and consortia, campus-based
infrastructure, commercial marketplace

Technical challenges to delivering needed computing
capability, need R&D



NSF-Supported Computational Investments
Reflect Increasing National Diversity
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Blue Waters: More than 120 projects and 700 users, at 50

institutionstribution of annual usage per general discipline area across all science teams
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Figure 15 Distribution of charged usage per general discipline area across all allocated projects
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TG -> XD: Growing Demand

All disciplines are increasing use of national computational resources

Usage by NSF Directorate (Log scale)
NSF Directorate = ( Biological Sciences, Computer and Information Science and Engineering, Engineering, Geosciences, Mathematical and
Physical Sciences, Social, Behavioral, and Economic Sciences )
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Optimizing NSF’s Contribution to an Evolving
Research Infrastructure Ecosystem

Science Technology
Frontiers Advances

Operating Human
Models Considerations




Science Frontiers

What are the scientific horizons that require large-scale computation?

What algorithmic and programming approaches will be required?

What are the sustainability requirements and important trends relative to Cl
expertise/software?

What are the implications and potential of more data-intensive science on the
role of computation within disciplines?

What are new demands on cohesiveness of Cl to support large-scale
computational science and multidisciplinary efforts?

What new requirements for access and usability are needed?

What is the balance between innovation and continuity to maximize scientific
impact?

What historical, current and new mechanisms (e.g. PetaApps, Co-design) are
relevant to achieve the required large-scale software?

What are the contributions/role of NSF because of its mission?

What important scientific collaborations do you envision for you and your
teams?



Technology Advances

What responses are most promising to high end computational science as
Dennard scaling limitations occur?

What are the most promising innovations for high end computational science
arising from enormous investment in more commodity computing?

How do we best position high end computing to benefit from industry
investment in data analytics?

Does the “internet of things” offer opportunity within the context of large
scale computing?

Where is the highest value for technology affinities to benefit large scale
computational science and the research enterprise?

What experimentation is most important?

What are the implications for integrated workflows involving large scale
computation?



