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• Background
• Guiding Principles for Shared Cyber-

infrastructure at NSF 
• Enabling role of Cyberinfrastructure: 

– Molecular Architecture as a New Frontier
– Computational Steering as a New Capability

• Looking to the Future
– Tipping Point: Information flow reversal

• NSF Near/Far Future (Potential) Activities
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The Atkins ReportThe Atkins Report

http://www.communitytechnology.org/nsf_ci_repor t/

Report of the
National Science Foundation

Advisory Panel on
Cyber infrastructure

Revolutionizing 
Science and 

Engineer ing through 
Cyber infrastructure:

February 2003
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Assessment by the US 
academic community on 
what is required to 
revitalize High-End 
Computing

Complements the
High-End Computing
Revitalization Task
Force (HECRTF) plan 
that was published in 
May 2004

June 2003
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US Federal agencies “ with a
major stake”  in High-End 
Computing (HEC)
• HEC R&D
• HEC Computing Resources
• HEC Procurement

Major participants:
National Science Foundation
DOE

Office of Science
Nat’l Nuclear Sec Admin

DoD
DARPA
Nat’l Security Agency

NASA
http://www.itrd.gov/pubs/2004_hecrtf/20040702_hecrtf.pdfMay/July 2004
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1985          1990          1995          2000         2005     2010       
|                                         |             |                                      |                                    |                         |

PACI NPACI and 
Alliance

Supercomputer Centers SDSC, NCSA, 
PSC, CTC

Terascale TCS, DTF, 
ETF

Cyberinfrastructure

Prior 
Computing 
Investments

NSF Networking

NMINSF Middleware Initiative

ITRInformation Technology Research
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• Serve all of science & engineering
• Firm and continuing commitment to providing 

the most advanced cyberinfrastructure (CI), 
with high-end computing (HEC) at the core

• Encourage emerging CI while maintaining 
and transitioning extant CI

• Provide balance in CI equipment
• Strong links to ongoing fundamental research 

to create future generations of CI
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• Computational engines (supercomputers, clusters, 
workstations – capability and capacity)

• Mass storage (disk drives, tapes, …) and 
persistence

• Networking (including optical, wireless, ubiquitous)
• Digital libraries/data bases
• Sensors/effectors
• Software (operating systems, middleware, domain 

specific tools/platforms for building applications)
• Services (education, training, consulting, user 

assistance)
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http://www.nees.org
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Indiana UniversityIndiana UniversityIndiana University

Purdue University

Center for Advanced 
Computing Research

Argonne National Laboratory

National Center for 
Supercomputing Applications
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Rewind and 
restart from 
checkpoint.

Lamellar phase: 
surfactant bilayers 
between water layers.

Cubic micellar phase, 
low surfactant density 
gradient.

Self-assembly 
starts.

Initial condition: 
Random water/ 
surfactant mixture.



=+

NSF Middleware Initiative
• Purpose – to develop, deploy and sustain a 

set of reusable and expandable middleware 
functions that benefit many science and 
engineering applications in a networked 
environment

• Program encourages open source software 
development and development of middleware 
standards
– Latest release is Release 5 (May 2004)

www.nsf-middleware.org

“NMI fills an important need for software and services that addr“NMI fills an important need for software and services that address the complexity of achieving ess the complexity of achieving 
interoperability among heterogeneous platforms and environments,interoperability among heterogeneous platforms and environments, to let end users concentrate to let end users concentrate 
on developing productive applications rather than having to reinon developing productive applications rather than having to reinvent core middleware vent core middleware 
for each project.for each project. ””
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• Science frontiers as the drivers
• Balance capability and capacity:

– the Extensible Terascale Facility 
(ETF)

– NSF supercomputer centers “HEC+X”
• Emerging CPU-intensive and data-

intensive paradigms for molecular 
architecture

• The next wave

In the end, it’s the science that gets done that’s important
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Topological view of the Internet

Create & Computeat the 
core; then broadcast to the 
periphery

Internet Histor ical Roots

Massive data generated at 
the periphery; novel systems 
& architectures; revitalized 
core of high-end computers

The Next Wave
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Scientific American
Jan. 2004 issue,
article on RFID

by R. Want
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• High End Computing University Research Activity

– joint with Dept. of Energy/Office of Science (DOE) and 
DARPA

– associated with DARPA’s High Productivity Computing 
Systems (HPCS) program

• DOE focusing on Operating and Runtime Systems
• NSF/DARPA activity focusing on research in 

languages, compilers and libraries in selection 
process
– $7M/year for each of 3 years planned
– http://www.nsf.gov/pubs/2004/nsf04569/nsf04569.htm
– Another solicitation, addressing other advanced topics, 

to follow funding permitted
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•• NSF currently supports 3 of the top 15 NSF currently supports 3 of the top 15 

supercomputers on the Top 500 list for the benefit supercomputers on the Top 500 list for the benefit 
of the open scientific community. of the open scientific community. 

•• In 2004 added 25 TFOPS of capacity at SDSC and In 2004 added 25 TFOPS of capacity at SDSC and 
NCSA. Additional resources have been integrated NCSA. Additional resources have been integrated 
into theinto the TeragridTeragrid. . 

•• In FY 2005, we propose to invest over $60 million In FY 2005, we propose to invest over $60 million 
dollars for the operation of supercomputing dollars for the operation of supercomputing 
facilities, including those at the National Center for facilities, including those at the National Center for 
Atmospheric Research (NCAR). Atmospheric Research (NCAR). NSF Acting Dir. A. Bement

Talk to PITAC Jun 17, 2004
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•• Intend to upgrade computing resources at PSC Intend to upgrade computing resources at PSC 

over the next two years. over the next two years. 
–– 50 Teraflops, responding directly to needs expressed 50 Teraflops, responding directly to needs expressed 

by the community. by the community. 

•• FY05 a solicitation for national efforts aimed at FY05 a solicitation for national efforts aimed at 
educating, training, advancing and mentoring (CIeducating, training, advancing and mentoring (CI--
TEAM) current and future generations of TEAM) current and future generations of 
computationalcomputational scientists and engineers.scientists and engineers.

•• Intend to provide as many leadership Intend to provide as many leadership 
cyberinfrastructure resources as possiblecyberinfrastructure resources as possible
–– including data, software, sensor and educational including data, software, sensor and educational 

resources. resources. 
–– have purposely adopted a flexible strategy that will allow have purposely adopted a flexible strategy that will allow 

us to take advantage of the latest technical advances.us to take advantage of the latest technical advances.
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• Possible new CISE Theme (cuts across CISE 
Divisions in High-End Computing
– $10M in new money possible in 2006 (2005?)

• $10’sM spent each year in direct support for 
domain-specific/independent computational 
science. 
– We plan to consolidate responsibility for investments in 

domain-independent computational science in the 
CISE directorate, to make it more accessible to all 
communities. 

– At the same time, direct support for domain-specific 
computational science, across all disciplines, will likely 
expand.
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•• Continue to coordinate and seek further Continue to coordinate and seek further 
opportunities for collaboration with U.S. opportunities for collaboration with U.S. 
government agencies, and with international government agencies, and with international 
counterparts. counterparts. 
–– working closely with DOE, NIH, DARPA and others. working closely with DOE, NIH, DARPA and others. 
–– NSF is a Mission Partner in the DARPA HPCS NSF is a Mission Partner in the DARPA HPCS 

programprogram
•• CoCo--funding HPC Challenge Benchmarksfunding HPC Challenge Benchmarks

–– International communities (met with European International communities (met with European 
Community Jun 21, 2004Community Jun 21, 2004

•• Possible new UKPossible new UK--US transUS trans--Atlantic grid Atlantic grid 
collaboration in time for SC2005?collaboration in time for SC2005?

*

http://www.darpa.mil/ipto/programs/hpcs/*
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• Enabling role of CI for S&E Research is the same 
paradigm for the transformative power of the new 
wave of the “e” revolution: 
– immediate economic and societal impact

• Massive data generation at the periphery, HEC at 
the core, and a new architecture linking the core 
to the periphery - these are the central elements 
of CI

• A strategy of a balanced and broad CI to serve all 
of science and engineering; transition from extant 
CI to the exciting possibilities of future CI
– Driven by science needs
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