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Task Force Structure

Chair/Co-Chair by ACCI member
OCI and NSF personnel provide support

Task forces populated by members of the
science and engineering communities..

YOU!
12-24 month time-frame




NSF Strategic Plan for a
Comprehensive National

Taskforce Leadership: D. Keyes - Software, J. T. Oden GCC,
T. Zachariah HPC, S. Baker Data, C. Stewart CB, A.
Ramirez LWD, V. Taylor Software, O. Ghattas GCC, T.
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Agenda

® OQultline of Taskforce Activity -- J. Bottum, Chair, ACCI -- 35 minutes
® Questions -- 20 minutes

® Closing Remarks and Offline Feedback Mechanisms -- 5 minutes
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NSF Vision for Cyberinfrastructure

® “National-level, integrated system of
hardware, software, data resources
& services... to enable new
paradigms of science”

Virtual Organizations

for Distributed

Communities

High Deriel &
Perfermance VaSTEENZEN G
Computing / Jgrigreieitof)

Learning & Work Force Needs
& Opportunities
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Realizing the Vision -- Office of
Cyberinfrastructure (OCl)

® Development of collaborative computational science
® Research and development of comprehensive Cl

® Application of Cl to solve complex problems in science and engineering

education goals

tional Science Foundation Office of
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Advisory Committee on
Cyberinfrastructure

® Committee of distinguished scientists and engineers from academia,
government and industry with expertise in different disciplines and a
computational focus

® Advise all of NSF on cyberinfrastructure activities

U AWP//WWW.AST.gov/0d/oCl

tional Science Foundation Office of
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A Strategic Planning Exercise

. ® Six taskforces Led by NSF Data & Viz
Advisory Committee on

Cyberinfrastructure

P —
Timelines: 12-18 months HPC

(Clouds,Grids)

ducation
Workforce programs
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GCC & VO Task Force: Membership

J. Tinsley Oden (chair) Omar Ghattas (co-chair) John King (co-chair) Barry Schneider (NSF contact)

HPC Software Computational
James Kinter Thom Dunning (lead) Methodologies
Robert Moser Michael Gurnis Don Estep (co-lead)

Abani Patra (lead) Bill IMJ@CUJrndly Omar Ghattas (lead)
Tamar Schlick - David Keyes

Klaus Schulten Kathy:Yelicki(co-lead) J. Tinsley Oden
Mary/

Data & V
Chris, Johnson (co-lea

Cathy Wu (lead) .‘ S@Iﬂ@t@@ Kim
Linda Petzold (co-lead) John King (lead)
Jeroen Tromp Gerhard Klimeck

Where Discoveries Begin Cyberinfrastructure

@ Victoria Stodden (co-lead)
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GCC & VO Task Force: Charge

Develop a thorough understanding of the requirements of science
and engineering applications on the cyberinfrastructure that must be
developed to make significant progress toward resolving Grand
Challenge (GC) Problems.

|dentify methods for enabling dlfferent communities to work together
to solve complex problems. This will invelve the study of Virtual

be developed within OCItat WI|| moretlghtly couple advanced
problem solving in science and engineering with continuing
investments.

4 tional Science Foundation Office of
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GCC & VO Task Force: Timeline

07/02 GCC’s and VO'’s Taskforce Convened (telcon)
July/Aug Bi-Weekly Telecons

08/25 Taskforce Workshop at NSF

09/18 Taskforce Leads Telecon

09/30 Sections Submitted for Draft #1 of the TF Report
10/20

TF Report Draft #1 Forwarded to the Committee
11/04 '
11/10
11/13
11/17
12/02 Presentation to N

Feb/Mar ‘10  Final Workshop with all TFs
Mar ‘10 Final Report to NSF

tional Science Foundation Office of
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GCC & VO Task Force: Progress

A ~70 page 2" draft of the task force report is circulating among task
force members.

The report is organized by sections that describe the implications and
needs of next generation grand challenge science and engineering
problems for hardware, software, computational methods, data and
visualization education, and virtual organizations.

create a permanent program in mterdlscllnary computational science
& engineering, and that OCI be responsible for its stewardship, in
coordination with other programs and directorates.

tional Science Foundation Office of
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HPC Membership

® Thomas Zacharia - Chair ® Ron Cohen

¢ Jim Kinter — Co-Chair ® Tiziana Di Matteo

® Dick McCombie ® George Karniadakis
® Theresa Windus ® Ravi Arimilli

® Dave Randall

¢ Bill Harrod
® Rubin Landau ® Rich Loft
Rob Pennington, NSF Liaison
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. & Where Discoveries Begin Cyberinfrastructure
"‘u"




HPC Drivers

® Access to advanced computing resources needed in 2011-2015 time frame
® Applications development and support is complex, long lead time
® Computer science and engineering is presenting new opportunities

® Innovations to advance development and use

tional Science Foundation Office of
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HPC Charge & Timeline

® Goals:

® Build/sustain computing environment that stimulates advances in using HPC

® Build/sustain savvy and capable community that fully exploits HPC resources and drives
development

® Provide specific advice on the broad portfolio of HPC investments that NSF
should consider

(

(

(

(

® Hardware and software
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HPC TF Progress

Community Workshop to be held Dec 4 in Washington DC

® |nvitations have been issued

® Major Topics

tional Science Foundation Office of
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NSF:

Science Foundation

tional
Where Discoveries Begin

Software TF Membership

ACCI Community
D. Keyes, KAUST P. Collela, LBNL
T. Hey, Microsoft J. Dongarra, UT
S. Feldman, Google T. Dunning, UIUC
V. Taylor, TAMU M. Ellisman, UCSD
|. Foster, ANL

A. C.

B. C.

T. C.

= S.

C. F. Ra

P. Westmoreland, C. Cooper, GEO A. Trefethen, Oxford
N

. Sharp, MPS
G. Solomon, F. Choudhury, SBE

Office of
Cyberinfrastructure



Drivers

®  Software infrastructure is an important component of Cyberinfrastructure
®  Perhaps least coordinated and systematically funded
® Recognized in the PITAC reports as the “Grand Challenge” of Cyberinfrastructure

®  Software critical for simulation 2

A -

nt In software, so

Scientists expect new hardware capabilities and observational facilities to yield new
scientific results and software is often the bottleneck

tional Science Foundation Office of
Where Discoveries Begin Cyberinfrastructure



Recognized stresses on SW

® Hardware responds to forces that are market-driven more than science-
driven; software must continually bridge the gulf between what'’s “out
there” (many core, memory wall, power wall, faults, etc.) and what'’s

needed

® Reliability requirements for software continually become stricter

Office of
Cyberinfrastructure
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Motivation for TF

“Future development and maintenance of this critical infrastructure
will be difficult if our support mechanisms continue in the current ad
hoc mode. The confluence of these stresses, especially with respect
to rapid hardware change and ripeness of scientific opportunity,
suggests that we are at a most opportune time for NSF to rethink the

tional Science Foundation Office of
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Official charge

® Identify specific needs and opportunities across the spectrum of scientific software
infrastructure.

® Characterize such specific needs, and analyze technical gaps and opportunities for NSF to
meet those needs through both individual and systemic approaches.

®  Design responsive approaches.

- initiati nd programs led (or. co-| NSE to grow, lop, and sustain the

®  Addressi

® Anticipate, analyze and address bo

promotion of such an infrastructure.

tional Science Foundation Office of
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Scope of SW TF (1)

® OCI’sinterest in software is different from that of CISE

® CISE community does research in software (programming languages,

compilers, operating systems, software engineering, etc.)

® Scientific community at large looks at software as a good

®  Of course, software requi ts of t ientifi munity can and do spin-off
software research for CISE

tional Science Foundation Office of
Where Discoveries Begin Cyberinfrastructure



Scope of SW TF (2)

® OCl's interest in software is concentrated in scientific software

® This includes the entire scientific toolchain:
® Low level: operating systems, compilers, debuggers, profilers, schedulers

® Middle level: /O management, communi n protocols, libraries,
elopment environments, rce-to-source translators

® Of course, scientific software can be and is leveraged for many other sectors,

e.g., business, entertainment, communications, embedded systems, etc.

. I"n’,: ional Science Foundation office of
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Balance needed

® Standardization is efficient for investment — if we pick the “right” standards

® Good software reliably and efficiently encodes expertise in processing data
and delivers it across idiomatic interfaces to users and other developers and
integrators of that expertise

i tional Science Foundation office of
B, O Where Discoveries Begin Cyberinfrastructure




NSF’s role

®  Currently, NSF sponsors a lot of software creation and very little software maintenance,
porting, support, training

®  The mission of NSF, “To promote the progress of science; to advance the national health,
prosperity, and welfare; to secure the national defense...,” would seem to allow scope for
expanding the role of NSF in software, post-creation

tional Science Foundation Office of
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Principles for investment

® Academia, industry, and national laboratories are all stakeholders in the scientific

software infrastructure and NSF’s efforts must fit well into the larger cyber-
ecosystem context

Scope of new programs should involve all software critical to NSF’s mission, not

only the high-end software that poses the most exciting challenges and rewards
to scientists

An agency initiative can enforce end-to-end coordination

tional Science Foundation Office of
Where Discoveries Begin Cyberinfrastructure



Contemplated programs

®  For software of community importance, in which the authors are still engaged,
multi-year grants to authors to do code curation

® Not being constrained by NSF’s standard review criteria of originality and
publication in the small, but in the context of the larger community use of the
software

i tional Science Foundation office of
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Progress

® Hold one-hour telecons every two weeks

® Leverage from existing reports and activities

® International Exascale Software Project

® NSF Workshop on Data-Centric Workflows (2009)

® Seek more formal community feedback in Spring 2010
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Campus Bridging Membership

Craig Stewart, Chair

Jim Bottum, Co-chair ® John McGee* (Renaissance Computing

Guy Almes™ (Texas A & M) Institute)

Gary Crane (SURA) ®  Michael R Mundrane* (University of California,
Andrew Grimshaw* (University of Virginia) Berkeley)

Sandra Harpole (Mississippi State) ® Jan Odegard (Rice University)

Dave Jent* (Indiana University)
Ken Klingenstein™ (Interne

Jim Pepin (Clemson University)

Brian Voss (LOUISI .
ational support: Dale Lantrip (Indiana
University) dlantrip@iupui.edu

@&EZS?52232%22“323??“ * Indicates member of executive committee Cyberimfractrocture
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Drivers

® The nation’s existing cyberinfrastructure —broadly considered - is not
adequate to meet the needs of the current U.S. science and
engineering community.

® We are not using the eX|st|ng cyberinfrastructure effectively or
efflc:lently eno - he barriers of
migration

® The pro ng large

(e.g. 454 sequencers) )

‘1.!;, R
r Mational Science Foundation Office of

LY
"‘ “ Where Discoveries Begin Cyberinfrastructure
'y



Charge & Timeline

®  This task force is meant to address the broad issues involving improving campus interactions with
cyberinfrastructure, broadly construed. It will include a number of different types of bridging:

®  Campus grids to national infrastructure (both compute and data oriented approaches) and
international ClI

®  Campus networks to state, regional and national

®  Departmental cluster to campus HPC infrastructure

®  Campus-to-campus and campus-to-state/regional approaches

Plan to produce reports on particular topicStathcatiiionegian ment at end. Themes:

o

([

o

([

o

tional Science Foundation Office of
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Progress

® Monthly telcons, F2F meeting in October

®  Proposal for workshop funded by NSF; to be held in Feb. Position
papers to be solicited from community as part of workshop preparation

[

Making progre
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Learning and Workforce Development
Membership

. ° . . .

® Alex Ramirez, Hispanic Association of Geoffrey Fox, indiana University
Colleges and Universities - Chair
®  Susan Winter, NsF, ocl
® Michael Stubblefield, Southern University
[
askeEoree Miembership still to be completed

o

tional Science Foundation Office of
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Drivers

° Need to educate and train the current and next generation of scientists and engineers in computational science,
computational thinking and use of cyberinfrastructure and the social dynamics of virtual organizations and remote
collaborative research and education

° Cl provides interesting learning resources to be incorporated into the curriculum enabling more active and
authentic pedagogy

eluge of learning data to

® N resources

: Science Foundation Office of
Where Discoveries Begin Cyberinfrastructure
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Charge & Timeline

Foster the broad deployment and utilization of Cl-enabled learning and research environments

®  Support the development of new skills and professions needed for full realization of Cl-enabled
opportunities

¢ Promote broad participation of underserved groups, communities and institutions, both as creators and
users of ClI;

® Stimulate new developments and continual improvements of Cl-enabled learning and research
environments;

®  Support the development of prog z t - s and educations with the types of
computational thinking and computational tools that are being facilitated by cyberinfrastructure

. .”",‘ ional Science Foundation office of
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Progress

Difficulty in getting started. Community input solicited — Broad spectrum of areas many with their own
communities with varying perspectives

December 2009 Task Force Membership Finalized
January 2010 Plans for workshops completed
March 2010 First workshop

May 2010 Second workshop

July 2010 Third workshop

September 2010 Workshop reports completed

October 2010 Reports disseminated broadly for community review and comment
November 2010 Draft of Final Report completed and disseminated

December 2010 Report completed

RAA N, . _ _ _
g tlonal Science Foundation Office of
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Data TF Membership

® Shenda Baker (Chair) Professor of Chemistry, Global Clinic Director,
Harvey Mudd College

® Elizabeth Lyon, Director, UKOLN, University of Bath

® Tom Dietterich, Prof. and Associate Dean of Intelligent Systems Res., [
Oregon State University

° :

[

[

[

® Philip Bogden, Jon Stoffel, NSF Office of Cyberinfrastructure

CBAL N . - . . i
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Data/Viz TF Drivers

® Charge: Examine the increasing importance of data and their visualization in
driving grand challenge science, engineering and education

® Emphasis: Value of the data, its complexity, and organic aspects. The role of data
in research, the value of metadata and ontologies for integration, etc.

o

tional Science Foundation Office of
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Data/Viz TF Progress

Phase I. 1 May 2009 => 1 May 2010

® Build from Grand Challenge TF findings & National Academy
workshops — query the community

® Virtual worksh ) workshops in

spring/summ e

® Document finding rify | mmendations and inform
necessary changes in policy

tional Science Foundation Office of
Where Discoveries Begin Cyberinfrastructure



DISCUSSION

®  Community input requested

® Please email short “white papers” to acc

a ce o
ies Begin Cyberinfrastructure
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