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Two Parts

» Cl'in EPSCoR

» Developing a Cl strategy
> Infrastructure - resources
- People
- Programs
- ROl and sustainability




Cl in EPSCoR - A National View

Source: EPSCoR Cyberinfrastructure Assessment

Workshop, October 15-16, 2007, Lexington, Kentucky




Workshop Findings

» 97% of NSF’s OCI budget to Pls in non-EPSCoR states

» 89% of NSF-sponsored Cl resources (TeraGrid) to faculty
in non—-EPSCoR states

» Lack of optical fiber networks limits ability to access the
nhation’s research and education infrastructure

» Lack of human support limits participation in cyber-
enabled initiatives at the national team or investigator
level

Reference:


http://www.docstoc.com/docs/2915026/Report-on-the-EPSCoR-Cyberinfrastructure-Assessment-Workshop�

Research & Education Optical Networks (2008)

Utah & lowa
added 2009




Networks - Where we were in 1986

Original NSFNet design, A SI= i
NCAR, Boulder, CO, sk M2
September 17,1985 - Tl A

map of U.S.




Where some of us were in 2006

Research and Education Capacity

Facilities—
based

Commodity-
based
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NSF RFP 06-599 High Performance Computing Operations
Clemson could not submit a proposal based on lack of appropriate connectivity




Network Evolution

» In the beginning....

- Arpanet and other mission driven networks
- NSFNet - connections program, research
- Supported common infrastructure in 70s/80s

- Confused landscape with Internet2, National Lambda
Rail (NLR), regionals (RONs), telecomm industry issues

> CISE - network research programs
- EPSCOR/NTIA/OCI leverage next generation?

- Broadband policy changes to help anchors




EPSCoR Research Infrastructure Improvement Program:

Inter-Campus and Intra-Campus Cyber Connectivity (RII
C2)

PROGRAM SOLICITATION
N5F 09-569

Mational Science Foundation

Cffic of Inbacyritivd ACTIe
Offica of Experimantal Progeam i Stilat Competiive Retaanh

Full Propokal Deadline(s] (dus by 5 pm popose’s el tma)
Havesnoer (2. 2009

Important step in the right direction but not enough and needs additional NSF (OCI) participat
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Exploring Networks
of the Future

- GENI Spiral 1 Projects
\

* NSF stopped funding network
connectivity years ago

 GENI returns NSF to 'real' scale network research

 Clemson invested in network facilities to Atlanta and Charlotte — allows
participation

 First contract just announced
* Regional Networks are key enablers of GENI participation

« EPSCoR funded state initiatives can leverage into GENI contracts
(Educ community built NSFnet and Arpanet

* Need focus on next generation networking



http://www.geni.net/�
http://www.geni.net/�
http://www.geni.net/wp-content/uploads/2009/03/map-key-final-v21.pdf�

Observed Cl Models*

» Centrally-driven (investment), academic, major
research + HPC, large scale infrastructure -
Louisiana

» Bottom up; people and research intensive; grid
intensive (good national leverage) and outreach
to research faculty focused - Oklahoma

» Regional with unique geographical issues; shows
excellent leveraging to get infrastructure in place
and deliver varied and quality services - LARIAT

» Taking it to the next level by integrating the
business community and government into CI
planning - Kentucky

* Personal workshop observations



Cyberinfrastructure (Cl)
In Louisiana

B. Ramu Ramachandran




Oklahoma
Cyberinfrastructure

Presenter: Henry Neeman

Director, OU Supercomputing Center for Education & Research
University of Oklahoma

EPSCoR Cyberinfrastructure Meeting
Lexington, KY

October 15-16 2007
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Beyond Lariat

Gwen Jacobs

Professor of Neuroscience

Asst. ClO and Director of Academic Computing
Montana State University

EPSCoR Cyberinfrastructure Workshop
Lexington, Kentucky

October 15-16, 2007
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Cl Investment Strategies

Sustainability: infrastructure investments + institutional commitment +
integration + focus creates sustainable infrastructure and programs

» Resources
> Networks, computing, data handling, software infrastructure
» People
- education, training, retraining, cross training
- staff, students, communities
» Programs
> Institutional commitment
> Partnerships - in a competitive environment?
- Determine “pre-competitive” or common space & jointly invest
- Build on and use each others relative strengths




Developing a Coherent
Cyberinfrastructure from Local
Campus to National Facilities:
Challenges and Strategies

A Workshop Report and Recommendations

EDUCAUSE Campus Cyberinfrastructure Working Group
and
Coalition for Academic Scientific Computation

February 2009

uncommon thinking
far tha

C A 5 C
EDUCAUSE %

common good

oalition for Acadamic Sciantilic Comgutatice




CASC-EDUCAUSE Report Conclusions

Campuses must apportion limited resources across a spectrum
of campus Cl needs.

Cross-disciplinary centers and campus-wide support structures
encourage new paradigms for academic and research
collaborations.

The capacities of campus IT staff and resources to support Cl are
thin. Comprehensive Cl requires a full spectrum of support and
resources stretching from the campus up to national centers.

Continued evolution of Cl hinges on our better understanding
and adapting to the complexity of this challenge.

Leveraging Cl resources and enabling new research and
educational initiatives will depend on our ability to design and
implement a coherent, coordinated strategic plan.




Cl Strategy: Purdue

e 2001 Purdue

emphasized targeted

investment in
IT (Cl) plan

* Percentage of strategic
plan funding targeted to
Cl investment

e State of Indiana was
a co-investor

A New Model for
Supporting Research at
Purdue University

ECAR Case Study 7, 2005

Case Study from the
EDUCAUSE Center for Applied Research




Online Simulation and More

PURDUE | ap*

Information Technology at Purdue

dly
I-LIGHT
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Purdue receives $105 million award to lead T
national earthquake engineering network Ba itk

« Apollo 13 astronaut to speak at Purdue

L=l Print Version s Purdue plant breeder, geneticist recelves World
Food Prize
Purdue I'G_'FGWGS $105 million award to lead ﬂg“ « Deborah Butterfield bronze horse sculpture to be
* ko dedo x| installed at Purdue

» New program at Purdue alms to bulld computer
sclence skills of future high school teachers

» 'Purdue's Place in Space: From the Midwest to the
Moon' goes online

+ Best-selling author, biologist to speak at Purdue

M| | = s sustainability event
— - ™
- = > « Purdue participates in Oct. 12-16 program to waive

application fee

More Mews »

WEST LAFAYETTE, Ind. - Advancing
research and education to reduce the
devastation and loss of human life from
earthguakes and tsunamis is the goal of a
new center at Purdue University.

The Mational Science Foundation
awarded $105 million to a Purdue-led
team to spearhead a center that will serve
as headquarters for the operations of the
George E. Brown, Jr. Network for




Clemson CI Strategy

“Cyberinfrastructure is
the primary backbone |
that ties together |
innovation in research,
instruction, and service

to elevate Clemson to the
Top 207

Dori Helms
Provost

The Innovative University
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Facilitating understanding
adoption and collaboration

Over 200 Faculty
Base of 1000

Faculty - Staff
Task Force

2 campus wide
funded projects

conference

helpful infa
Presentations

Related Links

Coogle
map to
Conference Center

understanding

Starting o

minute things you
conversafion should know
about CI about CI

atClémson.University
—

e

ihe MNedren Conference Conier & Ian

CylesiiesiiveivE
Conference

A two-day forum to explore innovative ways to integrate
information tachnology into teaching, research and outreach
DROGramS,

Information technology, or Cyberinfrastructure (CI), has
become a key enabler for teaching, distance education,
scholarly research, collaboration and learning technologies.
Faculty, students, researchers and IT professionals are
becoming increasingly reliant on a misturs of
communications hardware and software, networking,
high-performance computing and storage, virtual
organizations and experienced information technology
support professionals,

However, CI is not just about the technology. All academic
disciplings are now engaging new technologies and
services to bridge gaps in understanding and enhance the
collabaorative relationships on campus and around the
world, The CI Days Conferance will help develop a greater
understanding of cyberinfrastructure and build alliances
among teaching faculty, researchers, academic and IT
partners, national experts in cyberinfrastructure and
providers of CI services,

DET
NSF's Exiending o
Cl Model

More...
Century Vision for
Cyberinfrastructure

do you
dieamform

register
onling

accommodaiions

Jenes . Mleritn ln
Thie QU Rl

Tie leelizn Canlines Canler |

B o vakonc s |

=
INTERRET, ﬂ"f %h
2

TeraGrid

€ ®ccni

EDUCAUSE

4
O
INSFpp




Shared Research Infrastructure

Condominium computing

* sponsored research,
departments and central IT

 frees departmental resources (physical
and human)

» provides on demand access,
professional support, security

e aggregates compute power for
grand challenges and
the greater good




Investment for Growth




South Carolina: An Evolving Network of Networks

Palmetto State

Providers Network
of South Carolina

/ Network Details \

«  C-Light Network
= Primary SCLR MUSC
Network %'{[U?;Eu CORLasth oo™
—. Back-up 10G oo B
roule
e ®  Partners PSPN: 50 hOSpitaIS and
35 mental health clinics

Part of FCC’s Rural
Healthcare Pilot program




Palmetto State Integrated Fiber Infrastructure
(PSIFI)

e $45 M proposal to Dept. of Commerce/NTIA in
response to Broadband Technology Opportunities
Program (BTOP)

e Gig connectivity for all public/private SC universities,
technical colleges, HBCUs plus healthcare, libraries

 Hundreds of anchor sites
 Facilities based approach vs. current service based

» Leverages costs, exponentially expands capacity,
provides flexibility

 Enables/Enhances education delivery, collaborative

_research, economic development




EPSCoR RIl Track 2 Cyberinfrastructure Award - $6.0 M
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South Carolina Cloud:
STEM Teachlng ParaIIeI Computlng Grld Classroom
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South Carolina Cloud:
Remote High Performance Computing and System Admln
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South Carolina Cloud:

Benedict College

Building Grids
Clemson University Condor Pool Machine Statistics for Week

0 From Fri Jun &7 07.08.56 EDT 2008 to P Jul 04 03:24.56 EOT 2008

Totd
Idle

Total
Quiner

St 28 Tue 1 Wed 2

( Configure... ) ( Toom n ) ( Zoom Qut ) ( Reset ) ( About )

[GrahHins: The s mumber of machines, the K- s ime. When graph shesupdting,pess “Configure.” o iewciffrent Archieenr o St o, Al o ca e the mouse o o rctngleonthe gug and thepress Zoom ', Press ‘e tocemteresize the i afe Configure or when done zooming.
Ngheime shows upon grgh buckgroand s ey

Arch (vmer Average Condor Average Tdle Average Oner Peak Condor Peak
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INTELVNT 191 B 3 59 02 1649
NN (125%) (352%) (204%) (319%) (62%) (%%)
- 193 3 m MK 637 165
o (124%) (44%) (22%) (3L1%) (59%) (95%)

2 universities, 1 high school



South Carolina Cloud:
Faculty Activity - FASbook

Reporting perods o+ R0 ¥ Log O

TGS Distribution of Effort for Year 2009-2010
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...empowering and
supporting a
community
keeping it going....

....two decades of evolution




nanoHUB.org
created and hostecHi
the Network for Comipeitet

community

NCN - A Research and Infrastructure Network
Aiming To Move Nanoscience towards Nanotechnology




Worldwide Community

90000
50000
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60000
5 50000
T 40000
E 300m

20000

10000

Falinin Feh12 Fehinid Fehilis Fehilis

>72 million hits last 12 months
>91,000 unique users last 12 months in 172 countries
>7,000 simulation users with >400,000 simulations

>430 citations In research

>72 classes at >41 institutions in 08/09, >290 classes total
Users at all U.S. Top 50 Engineering Schools

17% of all .edu Institutions in the U.S.

ir, T =

Total Users




HUBzero — a sustainability model for CI.....

« | TNIVERSIT Y

ity HUE Hesounces Mambers Explora Alnowt SUppon

4 1 2 3 p

Welcome to HUBzero.org




Return on Investment

South Carolina

South Carolina Cloud "~ EPSCORRII2
@ ) - Desktop to TeraGrid
_TERAERID | H.aph; EcoSystem

g?fCl - TEAM I
OLE

CENTERS of ECONOMIC EXCELLENCE
RESEARCH » INNOVATION  INVESTMENT

Palmetto State

Providers Network
of South Carolina

Endowed Chair
in Cyberinfrastructure
- Cyberinstitute

ST LightRail
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Innovation for Efficiency

Blackboard Archive Total Time Hours

 Reduced total archive time -
from > 85 hrs to < 24 hrs . I I
‘nml i AN

» Job scheduling — all servers finish
at the same time

o Zero impact to Blackboard Performance

 Load balancing — archive jobs are distributed as cores
become available

e Takes advantage of all available CPU cores instead of just
one core per server

Commercial potential




End Cl Deployment



Questions

» Issues coordinating programs and
Investments
- Federal, state/jurisdiction, institution level
» Regulatory issues in optical network
expansion?
- NetNeutrality
» NSF role today in campus connections?
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