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Transformation of Science
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® ~10K scientists, 33+ countries, 25PB data,
distributed!

® Planetary lab for scientific discovery!
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Grand Challenge Communities Combine it All...
Where is it going to go?

Scientific =:
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Data-Driven Collaborations for Complex Problems
Great Challenges of 21st Century

® Every field of science |
Y ScCiENCE

® General Relativity, HEP, :
Geosciences, Bio, SBE...

® And all combinations...

Science and Society bein
transformed by Cl and Data
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HPC software and tools

Toolkit for
Necessary scalable applications complex CI?
Sharing amon mize the
accessib S

AMR on a million
processors?
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Greatly expanding capacity of the TeraGrid for dijital

I m a Ctexploration with reduced oversubscriptionwgnd q;
times.
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Data, Data Analysis, and Visualization

WHENENSHIN
® “Any cogent plan must addre Spsuilziton
phenomenal growth of data | data?,

Conngelre W)
‘ —/ e — -
Goals are to o e

® Catalyze the development of a system of science
and engineering data collections that is open,
extensible, and evolvable

® Support development of a new generation of
tools and services for data discovery, integration,
visualization, analysis and preservation

® The resulting national digital data framework
will be an integral component in natio
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PCAST Digital Data Industry Wired, Nature

NSB Report: Long-Lived Digj
Data Collections Enabling
Research and Education in

m " m\‘\ FJ‘
21st Century [he E.t‘ld ’

Storage Networking of Science
Industry Association :
(SNIA) 700 Year Archive
Requirements Survey
k b ; Report
Luny-Lyvad Unpeall Dot .Ml there is a pending crisis
-+ Lollastuns: Biing : in archiving... we have to
create long-term methods
for preserving
information, for making it
available for analysis in
the future.” 80%
respondents: >50 yrs;
68% > 100 yrs

“The data deluge represents an
opportunity to advance U.S. leadership in
science and technology, and harnessing it
has become a national priority”
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$100M DataNet Program (5 Years)

(Sustainable Digital Data Preservation & Access Network Partners)

Umversﬂy
¢ GoaIS State College
>/’ /\ \

® Catalyze development of multi-  rederar® Nomoronit
disciplinary science & engineering \/ B _
data collections: open, extensible /\\|// Commercial
& evolvable, sustainable over 50+ Local _
yearS International

User-centric

generation of toRISESE) 1 Multi-Sector
facilitatin t ISKd INi
istainable
IEEIER 2 Extensible
® .
Status: NSB approved two Evolvable
awards! Round 2 pre-proposals
Nov. 13, w/invited full proposals Nimble
due May 15, 2009. Reliable
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Virtual Organizations for Distributed

Communities
A VO functions as a coherent unit...through the
use of end-to-end CIl systems, providing shared
access to resources and services, often in realtime

® Technological framework...experimental facilities,
instruments and sensors, applications, tools,
middleware, remote access

® Operatic A
international scale...”

campus level to

® Specific interpretation: Next generation Grand Challenge
communities for science, engineering huimanltles. e
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VOSS, VOs

® VOSS

What constitutes effective virtual
organizations? How do they
enhance research and
education prod uction and AND tvALRATNG VI pesanizarens.
iInnovation?

® CDI
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® Science Gateways: NanoHub, Wi =% s
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National Cl Blueprint
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What next?

® We have an excellent high level vision document!
® We have started to address some parts of it very well...

® We have started to address other parts of it in pieces...
® Some parts are missing entirely

® All parts need to be aggressively built out,

® Neede

science community

® Computational Science is 3rd pillar of science &
engineering? Note: my def" of comp. science is broad!

@ ® Who creates, prototypes, uses next generation CI?
National Science Foundation
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What about Campuses?

® The next generation science will require
**huge™™ amounts of data to be

manipulated, retrieved, stored, analyzed -
® Collaborative environments will be needediE===
at unprecedented levels of sophistication

® We can barely do low-end video conferencing
today! HD, Optipo | environments needed

® Itis very hard tc

® We need to seriously rethink our
campus environments and how
they can support new modalities

of research, collaboration,
education iHDTV: 1500 Mbits/sec Calit2 to UW Res

Channel ©ver NLR/CENIC/PW
% National Science Foundation Edward Seidel - <
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Computational Science
PITAC Report Summary

1]

“I(tT (200 %f

EMNSURING AMERICA'S

BIJI Of COMPETITIVENESS
nary

GC
v,

%versmes must i n/f/can%y C msoes |
C%% al‘lo al COMPUTATIOMAL 5::!::»:::5:

multld/sc:/plmary Ie o

National Science Foundation Edward Seidel & Fahmida Chowdhury Office nyb infrastru o
; . ; Social, Be h ral & Economic
Where Discoveries Begin & fchowdhu@nsf.go
Scie D/rectorate



Finding a Foundation for CS&E
The Third Pillar Needs a Place to Stand

® OCI can help create this foundation in NSF
¢ NSF supports all disciplines, all universities

RCI can, be neutral catalyst across NSF for Computational Science &
pplications

®  Work with CISE, MPS, Bio, Geo, SBE, etc...
® Create new CI/CSE-research agenda

® Software, networks, compute systems (not just HPC!)

® Suppo
o Thocd N “How do we
e Ly catalyze
® Education and Workforce de Ve e=Y1ile sRe | B2 ki

CAREER awards, curriculum de\giNe(=Ig]i¥ ry
® Help universities align universities?

¢ Currlculum best practices, re

—1Jganize
community:!
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Rough Plan for OCI

® Attempt to fill out holes in current Cl coverage

® Data, software, algorithms, networks... naturc

[ )

® Alternate computing modalities beyond HPC: .
Clouds, data, campus integration, etc... {

® Task Forces: Campus Bridging, Education, s;.mmﬁ
Computing, Software, Data, GC Communities =52

® New programs: VOs attack complex probl~m-<
at frontiers of science and engineering

Bevono Being THERE:

® Cl-driven, with above pieces in place first
@ 2. Ihis.is.the heart of computational science!
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