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Science is being Transformed

e (Complex problems require totally

new methodologies TheEnd
e Large scale computing beyond of Science mm
current experience/understanding The quest for

knowledge used

e |arge scale data, beyond e, oS
with monsite
® Large scale collaporationNSHot \ amounty of dats.

Welcome to the
Petabyte Age.

e (Good new
® (Cyberinfrastructure!

e So different, it somewhat levels
playing field for EPSCOR states!
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What is Cyberinfrastructure?

e Comprehensive environment for complex
problem solving

e (Computers, networks, data archives, sensors,
software, algorlthms

INade ant the Tow Porhs of Tae Myth of
Wieten lmteroet Qs Vourportm  Oimantineng Frem M

OO

e |tis often about building communities and
enabling research

e LON M'\\. OoGhil
Consortiun

e Discipline Specific
e NEON, NEES, SCOOP, UCOMS
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& Opportunities
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Collaborations, Cl for Complex Problems

e NASA Neutron Star
/\ [\ Grand Challenge
\_ - / — 5 US Institutions,

— Solve problem of
y, colliding neutron
' stars (try...)

/ .‘ \ 3years, $1.4M
// \

NAS
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Collaborations, Cl for Complex Problems

® NSF Black Hole Grand
Challenge

NASA Neutron Star
Grand Challenge

— 5 US Institutions,
3years, $1.4M

° 8 US Institutions, 5
years, $4M

; — Solve problem of
/ colliding neutron
' stars (try...)

° Solve problem of
colliding black holes

(try...)
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Collaborations, Cl for Complex Problems

NASA Neutron Star
Grand Challenge

— 5 US Institutions,
3years, $1.4M

— Solve problem of
colliding neutron
stars (try...)

—  Entire Community
becoming CI-
enabled
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NSF Black Hole Grand
Challenge

8 US Institutions, 5
years, $4M

Solve problem of
colliding black holes

(try...)
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Collaborations, Cl for Complex Problems

® NSF Black Hole Grand
Challenge

NASA Neutron Star
Grand Challenge

— 5 US Institutions,
3years, $1.4M

— Solve problem of
colliding neutron
stars (try...)

° 8 US Institutions, 5
years, $4M

° Solve problem of
colliding black holes

(try...)

¢ \ €S Strive to solve complex problems,

Continue the truggle to build co imities & collaboration
U ] A\ — O\ C —

broblen ReqU ross disciplinary teams

': — Entire Community ® Place demands on software: abstractions, shared
/e becoming CI- CI
< f | @ 3 enabled ® Are socially demanding!
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Another Complex Problem: Katrina

Much of same expertise, shared infrastructure needed
=0
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Louisiana as Cl Testbed

A Case Study of Shared Cl
e 4 | ayers. Each reinforces the next

e 2001-3: Vision 2020

e Gov. Foster: $25M annual across 5 campuses

e “IT = Economic development’
e 2003: CCT, $9M annual at LSU, LITE Center, ULL

e 2004: LONI and its impact
e Gov. Blanco: $40M + $10Miinfrastr
e 2007: Cyberlools
e $12M Statewide NSE/E
¢ Many other multisite projecs
o 2007: LONI Institute and beyonc
e $15M Statewide project to recrtuit people

atalyzed many new hires, funding, additional investments
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Collaborations for Complex Problems
PITAC Report Summary

—UMPFUTATI 4 AL .JM'F,r--.':;-;?:

“Universities must significantly en _/
change organizational e .
structures: multidisciplina
collaborative researchiare
needed [for USj
compelitive In (0](0] o
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Layer 1: CCT - Collab for Complex Problems

Building a center through Cl-enabled collaboration

ThlS iS d mOdel Scientific Computational o
for NSF k Computing Math Visualization
Directorates
CDI, Grand Digital Audio Technology
Cha”engeS, I & Music Adoption

through CI:
etc

Computational Computational
Biology Material Science

R ——

Building center with ~40-50 faculty,
~20 research staff, Cl environment

RAG
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Layer 1: CCT - Collab for Complex Problems

Building a center through Cl-enabled collaboration

This is a model FComputational / Visualization
for NSF - \

Directorates v
come together A;gfg;gtv;;@s T Coastal S

SC|ence
through CI:

ﬁ Eng Apps

CDI Grand Digital Au Techn X NS
Challenges i .

Creatlng Forecast Model for
.. Biology

Coastal Erosion: Requires
Cyberinfrastructure, teams

Building center with ~40-50 faculty,
~20 research staff, Cl environment
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Layer 1: CCT - Collab for Complex Problems

Building a center through Cl-enabled collaboration

ThlS iS d mOdel Scientific Computational o
for NSF k Computing Math Visualization
Directorates
CDI, Grand Digital Audio Technology
Cha”engeS, I & Music Adoption

through CI:
etc

Computational Computational
Biology Material Science

R ——

Building center with ~40-50 faculty,
~20 research staff, Cl environment
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Layer 1: CCT - Collab for Complex Problems

Building a center through Cl-enabled collaboration

T Nar \
for NSF...

Directorates
« <>

come together

through CI:
.

Challenges,
etc ‘L

Building center wiig

utatlonal
|l Science
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ayer 2 LONI

LA Tech

~ 100TF IBM, Dell Supercomputers

National Lambda Rai




Just Equipment:
Need More!

~ 100TF IBM, Dell Supercomputers

National Lambda Rai




Just Equipment:
Need More!

SURAgrid Paruicipants
(Ax of April 2006)
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LONI Creates a Regional Environment...

e Suddenly collaborative, competitive
e Meetings, collaborations between universities: most important!

e Many new multisite projects built on top of LONI
o NSF ESPCOR RII: CyberTools

e Common software infrastructure for MD, CFD, Experiment
e iz services, data services, computing services, co-scheduling, portals
DOE EPSCOR: UECOIVIS
NSF MRIZ Petashare Akinieflolisss
NI 5 RIN Unilgmwnm_ FIIGIASSES | :
BoR PKSFI: Security vo-'o. nter Institute
¢ Prominent Hires
e Thomas Sterling (LSU), Carolina Cruz-Neira (ULL), others

ce Foundation Edward Seidel Office of
Where D iscov eries Begin hseidel@nsf.gov Cyberinfrastructure




...Aligned with National CI

e NSF $2.2M HPCOPS Award
e | ONI joins TeraGrid (Jan08)
e 7 new HPC staff
e NCSA subcontracted to support

e NSF $208M Track 1 PetaScale Award

e | SU partners withiNCSARIOEBEECISSS
computel

e LSU focus on applicationsstoolSFoutreach
e State submitted several N\ ack 2¢

proposals

We are working to ensure that Louisiana researches can take advantage of all this!

o "e_ National Science Foundation Edward Seidel Office of
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<kt LONI and TeraGrid

Grid Infrastructure Group

(UChicago)
R 1
UC/ANL P
AL
NCAR ,' S 5U
=7 NCSA

UNC/RENCI

Caltech U

USC/ISI
SDSC

TACC

‘ Resource Provider (RP)

’ Software Integration Partner

CENITER FOR COMPUITATION & TECHNOLOGY AT TOUISIANA STIALTE UNIVERSILY



LONI and TeraGrid

A

Grid Infrastructure Group
(UChicago)

uw ‘-

UC/ANL

PSC

7 2
— g

Sg

UNC/RENCI

NCAR

Caltech

USC/ISI
SDSC

’ Resource Provider (RP)

‘ Software Integration Partner

CENITER FOR COMPUITAITION & TECHNOILOGY AT TLOUISIANA STALTE UNIVERSILY



Geno/immuno
sensors

Small molecule
Sensors

Bio-transport

Environmental
transport

National Science Foundation
Where Discoveries Begin

Layer 3. CyberTools

$12M NSF/LA BoR EPSCOR RIl Grant

Biosensor
Development

Science @ l00C  CyberTools
Drivers s -

Transport
Processes

- '\.’ . £ » ! .“.—'o . <
science cvpertools

people
undergraduate - graduate -+ postdoctoral

Edward Seidel
hseidel@nsf.qov

WP1: Data,
Scheduling

WpP2:
Information

WP3:
Visualization

WP4:
Application

faculty

Office of
Cyberinfrastructure
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Layer 3. CyberTools

$12M NSF/LA BoR EPSCOR RIl Grant

Geno/immuno
sensors

Small molecule
Sensors

Bio-transport

Environmental
transport

(4} 4\ THE UNIVERSITY |
(54Y NEW ORLEAN

soutnern vniversity
|

Biosensor
Development

i =18
Science
Drivers

Transport
Processes

o3 1UdNE
[ Tntversit

sCience

undergraduate -

graduate

Raton Rouae Camnus

CyberTools

=l

. - - -
cvbertools

people

postdoctoral

WP1: Data,
Scheduling

"7

Information
™=

WP3:
Visualization
*

WP4:
Application

=

faculty

.,
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Layer 3. CyberTools

$12M NSF/LA BoR EPSCOR RIl Grant

P1: Data,
cheduling

[—

STERLIMG® |

formation

o) Sl

WP3:
sualization
&

— WP4:
pplication

=
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Layer 4. LONI Institute

e $15M, 5-year project
e $7M BoR, $8M from LA Tech, LSU, SUBR, Tulane, UNO, UL-Lafayette
e 12 new faculty, 18 grads, 6 CI staff!

e PBuilt on LONI infrastructure, create bold new inter-university
superstructure

° .Frﬁ‘;?é‘g ec?tdlgfavdens foeAJs on CS, Bio, Materials, but all disciplines

. PromOte LIVE I COC A (ETAaCEeS T0r mnk"N&“ 1
- DraWS b{ﬂlﬂgt C SUCHYUISIOIRAIBULIIVETSILIC S

e Strong groups recently created; collectively worlc
e Much stronger recruiting opportunities for a mstltutlons

® (reate University-Industry Research Centers (UIRCs)
‘ l\ztional Sc%qgguﬂa(t%rm IC development' Edward Seidel Office of

; Where Discoveries Begin hseidel@nsf.gov Cyberinfrastructure
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Shared Resource Environments
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Shared Resource Environments

Computers

Data services

Visualization
services

People
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Shared Resource Environments

Modeling and
simulation

Computers Data analysis &

visualization
Data services
User support
Visualization .
: Training
services
Common user

People environments

Tools for
educators

Science
Gateways

o« B»

A Where Discoveries Begin Cyberinfrastructure
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Shared Resource Environments

Modeling and
simulation

Computers Data analysis &

visualization
Data services
User support
Visualization .
: Training
services
Common user

People apnvironments

Tools for
educators

Science
Gateways
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Shared Resource Environments

Modeling and
simulation

Computers Data analysis &

visualization
Data services
User support
Visualization

: Training
services

2008—9
B Track 2 ( Common user

People anvironments

Tools for
educators

Science

Gateways
—
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Shared Resource Environments

Modeling and
simulation

Computers Data analysis &

visualization
Data services
User support
Visualization

: Training
services

2008-9 A .
A Track 2 @S Common user

People anvironments

70075 | Tools for
) Track 2 . educators

Science

Gateways
—
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Shared Resource Environments

Modeling and

2010-11 I I
01011 . simulation

Computers Data analysis &

visualization
Data services
User support
Visualization

: Training
services

2008-9 A .
A Track 2 @S Common user

People anvironments

70075 | Tools for
) Track 2 . educators

Science
Gateways

—
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Shared Resource Environments

Modeling and
2010-11 . simulation

Computers Data analysis &

visualization
Data services
User support
Visualization

: Training
services

2008-9 A .
A Track 2 @S Common user

People anvironments

70075 | Tools for
) Track 2 . educators

Science
Gateways

—
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Shared Resource Environments

Modeling and
2010-11 _ simulation

Computers Data analysis &

visualization
Data services
User support

Visualization .
: \ Training
services
20089
) Track 2 (g Common user
People environments
LA Tools for
r
parallels edu_cato S
TeraGrid Science
locally Gateways
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I t Greatly expanding capacity of the TeraGrid for digital exploration
m pa c with reduced oversubscription and queue wait times.

o UT-K Phase 2 2,000
B UT-K Phase 1 ;
= TACC Ranger e

" TG Aggregate 6-07 — 1,500
— 1,000

Yv)

Spring 0¢
Now

NAA
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I t Greatly expanding capacity of the TeraGrid for digital exploration
m pa c with reduced oversubscription and queue wait times.

o UT-K Phase 2 2,000
B UT-K Phase 1 ;
= TACC Ranger e

" TG Aggregate 6-07 — 1,500
— 1,000

Yv)

Spring 0¢
Now
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I t Greatly expanding capacity of the TeraGrid for digital exgration
m pa c with reduced oversubscription and queue walit tim¢

Track1, Track
2d bring this up by

- UT-K Phase 2 i almost 10x!
B UT-K Phase 1 :
= TACC Ranger e
" TG Aggregate 6-07

=\

& — 1,000
%2

Spring 0¢
Now
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Track 2d and TeraGrid Phase Ill (XD)

Aimed at expanding range of TeraGrid portfolio

Focuses on data-intensive computing and more experimental systems
Anticipate more than one award

XD is looking for innovative proposalsifor.a new.infrastructure to deliver the
next generatic 'lﬁmﬁwﬁm digitaliServic f osources

Goal i @W SCIETCENITURCTIYIITECLITTU /11 rchers and
educatol uﬂ!mmwy:u&ww“n KEWILHIC ounts of

digitally

and natlonal resout
Anticipate researchers working with much larger range of digital artifacts,

including digital text, digitized physical samples, real-time data streams, ...

s
[ J

move between local

Q \/
s .4 National Science Foundation Office of
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Science Gateways (Virtual Organizations)

e Built to serve communities of practice by bringing
together a variety of resources in a customized portal

e Examples include:

e NanoHub (models, analysis tools, education tools for
nano-science and nano-engineering)

e LEAD (A gateway to support on-demand modellng and
analysis of tornados and other strong,storms

e SCEC
assessn

= L r‘
C v'”ﬂk; .1 UIK

Nt TTOMETIFSTY

e Cyberlools in Louisie (Statewide VO 'stsharing
common ClI)

e http://www.teragrid.org/programs/sci_gateways/

%
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Science Gateways (Virtual Organizations)

e wu-\.-.n-'u ar ""_Y* - . Bl \—— -,—1—,-.~mn:-v~-- NS — -‘f-wu-v" ;“:"‘"“‘ ’:—-tv:y‘ ™ v-f:-:] -‘:r‘-‘nc—-ﬂ

e Built to serve communities of practice by bringing
together a variety of resources in a customized portal

NanoSystems Biology

e Examples include: = gl

e NanoHub (models, analysis tools, education tools for
nano-science and nano-engineering)

Jim Heath
Caltech

e LEAD (A gateway to support on-demand modeling and
analysis of tornados and other. strong.storms;

o SCEC Earthwc ks Project
assessmel [} Wﬂ, ‘ilrsi' 'L‘, 1

e CyberTools | A (Statewide vousisharing

common ClI)

e http://www.teragrid.org/programs/sci_gateways/

Na¥
;? E *9_4 National Science Foundation Edward Seidel Office of
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Cl goes far beyond HPC!
NSF Programs in ...

e Software, Applications (need much more in future!)
o PetaApps, SDCI, CDI
e Networking
e |nternational Research Network. Connections (IRNC)
e \Virtual Organizations
o VOSS
e Data

e DataNet: bold program for science in data-driven era
o EPSCOR Track |, Track Il!

dward Seidel Office of

E
hseidel@nsf.gov Cyberinfrastructure



Summary

e Shared Cl develops state research & education base
® Preparing for complex problem solving in 21st century science
® Perhaps most important aspect is the community building!

e (Comprehensive approach is needed

e Balanced investments in faculty, staff, infrastructure over sustained

period of time needed for. success

e Build or what is ouitheregaligptegional; natior Al
approaches

e Louisiana has layered ’campus; state; federal inve

® Some project proposals available upon request...

| want to hear from you! How can we best partner, what can
OCI/NSF do in the future?

e Foundatio Edward Seidel Office of
Whe re Dsco veries Begin hseidel@nsf.gov Cyberinfrastructure
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