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•• The Phenomenon of e-ScienceThe Phenomenon of e-Science
•• Cyber Infrastructure Projects Enabling ScientificCyber Infrastructure Projects Enabling Scientific

WorkWork
 Western-Hemisphere Research & Education NetworksWestern-Hemisphere Research & Education Networks

(WHREN) - Links Interconnecting Latin America (LILA)(WHREN) - Links Interconnecting Latin America (LILA)
 AtlanticWaveAtlanticWave

•• e-Science Collaborative Projectse-Science Collaborative Projects
 Pan-American Advanced Studies Institute (PASI)Pan-American Advanced Studies Institute (PASI)
 CHEPREOCHEPREO
 UltraLightUltraLight
 CybertoolsCybertools for Biodiversity for Biodiversity
 CyberBridgesCyberBridges
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Phenomenon of e-SciencePhenomenon of e-Science

•• Cyber Infrastructure innovations are increasinglyCyber Infrastructure innovations are increasingly
changing how science is practicedchanging how science is practiced
 Science used to about test tubes, wet labs andScience used to about test tubes, wet labs and

researchers working individuallyresearchers working individually
 Science is moving to networks, distributed computersScience is moving to networks, distributed computers

and global collaborationsand global collaborations
•• Science is increasingly being conducted inScience is increasingly being conducted in

virtual laboratory environmentsvirtual laboratory environments
•• For a growing number of scientists, For a growing number of scientists, ““datadata”” is is

now found on the Web, not in the field (Foster,now found on the Web, not in the field (Foster,
Science 2005)Science 2005)

•• Scientists and organizations are forming virtualScientists and organizations are forming virtual
working environments where they can share dataworking environments where they can share data
and computing resources and collectivelyand computing resources and collectively
collaborate to derive new knowledge (Hey,collaborate to derive new knowledge (Hey,
Science 2005)Science 2005)
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Cyber Infrastructure:Cyber Infrastructure:
Enabling Scientific WorkEnabling Scientific Work

Research Scientist
Larry’s goal is to obtain a
frequency spectrum of a
signal S from instrument
Y and timeframe X, then
placing the result in
location L (Deelman et al,
2003)
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WHREN-LILAWHREN-LILA
IRNC Award 0441095IRNC Award 0441095

•• 5-year NSF Cooperative Agreement5-year NSF Cooperative Agreement
 Florida International University (IRNC Florida International University (IRNC awardeeawardee))
 Corporation for Education Network Initiatives inCorporation for Education Network Initiatives in

California (IRNC California (IRNC awardeeawardee))
 Project support from the Academic Network of SaoProject support from the Academic Network of Sao

Paulo (award #2003/13708-0Paulo (award #2003/13708-0))
 CLARA, Latin AmericaCLARA, Latin America
 CUDI, MexicoCUDI, Mexico
 RNP, BrazilRNP, Brazil

•• Links Interconnecting Latin America (LILA) aims toLinks Interconnecting Latin America (LILA) aims to
Improve connectivity in the Americas through theImprove connectivity in the Americas through the
establishment of new inter-regional linksestablishment of new inter-regional links

•• Western-Hemisphere Research and EducationWestern-Hemisphere Research and Education
Networks (WHREN) serves as a coordinating bodyNetworks (WHREN) serves as a coordinating body
whose aim is to leverage participantswhose aim is to leverage participants’’ network network
resources to foster collaborative research andresources to foster collaborative research and
advance education throughout the Westernadvance education throughout the Western
HemisphereHemisphere
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Links Interconnecting Latin AmericaLinks Interconnecting Latin America

 Miami - Sao Paulo link:Miami - Sao Paulo link:
1.2Gbps by year end, evolving1.2Gbps by year end, evolving
to 2.5Gbpsto 2.5Gbps

 Connects State of Sao PauloConnects State of Sao Paulo
academic network (ANSP) andacademic network (ANSP) and
Exchange Point, regionalExchange Point, regional
network (CLARA), Braziliannetwork (CLARA), Brazilian
NREN (RNP), otherNREN (RNP), other
international networksinternational networks

 San Diego - Tijuana link:San Diego - Tijuana link:
operating at 1 operating at 1 GbpsGbps, providing, providing
dedicated dedicated GigEGigE links to links to
regional network (CLARA) andregional network (CLARA) and
Mexican NREN (CUDI)Mexican NREN (CUDI)

 East and west coastEast and west coast
connectivity to I2 Abilene andconnectivity to I2 Abilene and
other US and global R&Eother US and global R&E
networksnetworks

http://www.whren-lila.net

CUDI
CLARA

CLARA
ANSP

RNP
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AtlanticWaveAtlanticWave

•• AtlanticWaveAtlanticWave is an  is an InternationalInternational Peering Fabric Peering Fabric
 US, Canada, Europe, South AmericaUS, Canada, Europe, South America
 Distributed IP peering points and add/drops in:Distributed IP peering points and add/drops in:

 NYC, WDC, ATL, MIA, SPBNYC, WDC, ATL, MIA, SPB
•• SURA, FIU-AMPATH, IEEAF, MAX, SURA, FIU-AMPATH, IEEAF, MAX, SoXSoX, MANLAN,, MANLAN,

and in partnership with the Academic Networks ofand in partnership with the Academic Networks of
Sao Paulo (ANSP) are combining efforts toSao Paulo (ANSP) are combining efforts to
establish establish AtlanticWaveAtlanticWave

•• A-Wave is an integral component of the NSF IRNCA-Wave is an integral component of the NSF IRNC
WHREN-LILA project to create an open distributedWHREN-LILA project to create an open distributed
exchange and transport service along the Atlanticexchange and transport service along the Atlantic
rimrim

•• Complements the Complements the PacificWavePacificWave distributed peering distributed peering
facility on the Pacific rimfacility on the Pacific rim
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The Global PictureThe Global Picture

Sao Paulo (SPB)

LON

WDC

ATL

MIA

AMS

STK

CER

SEA

CHI

AUS

LAX

TOK

A-Wave

A globally integrated set of “light path” facilities:
waves, exchange points, etc
(Note: map not complete…)

Sonet/SDH

Ethernet

NYC

Ethernet, initially

HKO
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Pan-American Advanced Studies InstitutePan-American Advanced Studies Institute

• NSF Award# 0418366, OISE Americas Program

• Series of lectures at the advanced graduate and
postgraduate level involving domain researchers,
students and practitioners.

• Disseminate advanced scientific and engineering
knowledge

• Stimulate collaborative learning and cooperation
among the research communities of the Americas

• CIARA, collaborators from the U.S., Argentina and
Brazil, held, “Grid Computing and Advanced
Networking for High-Energy Physics and Astronomy”
• 40 students from the Americas explored the growing
interdependence between science and technology for
global e-Science collaborations

Mendoza Argentina
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For CANS-2004, this PASI
facilitated the creation of
linkages between Latin
America and China to share
knowledge on e-Science
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PASI: Dimensions ofPASI: Dimensions of
e-Sciencee-Science

Science

Cyber Infrastructure

Governance

Measuring Apparatus,
Data,
Scientific Methods (observation, theory)

Automate Processes (workflow),
Reduce time and space limitations,
Facilitate Collaboration and Coordination

Trust and Culture,
Organize Scientific Work,
Resource Sharing/Ownership
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Center for High-Energy Physics ResearchCenter for High-Energy Physics Research
and Educational Outreach (CHEPREO)and Educational Outreach (CHEPREO)

•• An integrated program ofAn integrated program of
research, cyberinfrastructureresearch, cyberinfrastructure
development, and educationaldevelopment, and educational
outreachoutreach
•• Collaboration with FIU, Caltech,Collaboration with FIU, Caltech,

University of Florida, Florida StateUniversity of Florida, Florida State
University, the State University ofUniversity, the State University of
Rio de Janeiro, University of SaoRio de Janeiro, University of Sao
PauloPaulo

•• Joint funding fromJoint funding from
NSF (MPS-0312038)NSF (MPS-0312038)
State of Sao Paulo ResearchState of Sao Paulo Research

Foundation (FAPESP-Foundation (FAPESP-
#2003/13708-0#2003/13708-0
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••Raises involvement in science and researchRaises involvement in science and research

••Engages HS, Undergrads, Grads in active learning & mentoringEngages HS, Undergrads, Grads in active learning & mentoring

•• Builds and sustains a collaborative Community of Scholars Builds and sustains a collaborative Community of Scholars

•• Motivates students to pursue careers in science Motivates students to pursue careers in science

•• Facilitates discovery and innovation Facilitates discovery and innovation
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EDUCATION AND OUTREACH



••    Increases exposure to educational resourcesIncreases exposure to educational resources

••  Promotes collaboration of students and teachers  Promotes collaboration of students and teachers

••  Provides experience for grads and undergrads  Provides experience for grads and undergrads

••  Develops tutoring programs and workshops  Develops tutoring programs and workshops

 14
www.chepreo.org

PHYSICS LEARNING CENTER



•  Emphasize the Hestenes Modeling Pedagogy

•  Socratic Method for scientific discourse

•  Structured inquiry approach to physics

•  Incorporates Network & Grid teaching

•  Compliment to QuarkNet HS program
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Physics Modeling Workshops
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UltraLightUltraLight: Advanced Network Services: Advanced Network Services
for Data Intensive HEP Applicationsfor Data Intensive HEP Applications

 Extend and augment existing grid computing
infrastructures (currently focused on CPU/storage) to
include the network as an integral component

 A next-generation hybrid packet- and circuit-switched
dynamic network infrastructure

 Partners: Caltech, UF, FIU, UMich, I2, SLAC, FNAL;
UERJ, USP, ANSP, RNP; GLORIAD (cn, kr, ru), GLIF

 Strong support from Cisco, CENIC, NLR, FLR

MPS #0427110
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Education Workshop June, 2005 @ FIUEducation Workshop June, 2005 @ FIU

• Workshop Highlights
 15+ Students
 Lecturers / Leaders UltraLight coPIs / Outside Experts
 Topics: Grid Computing, Advanced Networking

Engineering, Network Montioring using MonALISA,
Netflow, AMP data

 Early Summer
 Graduate Student Preparation
 Summer Project Preparation
 Participants from the US, Brazil and Argentina
 Provided a follow on activity to the PASI

 17www.ultralight.caltech.edu
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Cyber Infrastructure for InternationalCyber Infrastructure for International
Biodiversity Research Collaboration WorkshopBiodiversity Research Collaboration Workshop

•• Purpose: Examine trends wherePurpose: Examine trends where
Cyber Infrastructure is likely to effectCyber Infrastructure is likely to effect
change in biodiversity researchchange in biodiversity research
informaticsinformatics

•• Scientific collaboration between U.S.,Scientific collaboration between U.S.,
Mexico and Central AmericaMexico and Central America

•• Program bridge between Biodiversity,Program bridge between Biodiversity,
Conservation and CyberConservation and Cyber
InfrastructureInfrastructure

•• Collaborative workshop coordinatedCollaborative workshop coordinated
by FIU CIARA and University ofby FIU CIARA and University of
KansasKansas

•• Week of January 10, 2006 in PanamaWeek of January 10, 2006 in Panama

Award #0549456
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4 Science & Engineering
Graduate Student Fellowships
• Research Stipend
• Tuition for Spring and
Summer 2006
• CIARA IT Science Certificate
• Collaborative publication &
conference participation

CI-TEAM Demonstration

NSF Award # OCI-0537464

   Heidi Alvarez, PI CIARA
Julio Ibarra, Co-PI CIARA

Chi Zhang, Co-PI CS
Eric Johnson, Co-PI CS

Oct 1, 2005 - Sept 30, 2006

By understanding Research &
Education Cyber Infrastructure,
we will bridge the divide between
IT and the Sciences

 19www.cyberbridges.net
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ProposedProposed
Next StepsNext Steps

•• Expand program to multiple globally distributedExpand program to multiple globally distributed
institutionsinstitutions

•• More students, More faculty, More technologistsMore students, More faculty, More technologists
•• Call the program Call the program ““Global CyberBridgesGlobal CyberBridges”” ( (GCBGCB))
•• Provide a Model Global CollaborationProvide a Model Global Collaboration

Infrastructure for e-Science between US andInfrastructure for e-Science between US and
ChinaChina

•• This model infrastructure could be developedThis model infrastructure could be developed
through a partnership between CIARA of FIU andthrough a partnership between CIARA of FIU and
CNIC of CASCNIC of CAS

•• Bridging facilitators at City University Hong KongBridging facilitators at City University Hong Kong
•• Partner with University of Sao Paulo, BrazilPartner with University of Sao Paulo, Brazil
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Proposed GCB ConceptProposed GCB Concept
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Thank You!Thank You!

•• WHREN-LILA, AMPATH infrastructure,WHREN-LILA, AMPATH infrastructure,
CHEPREO, CyberBridges, scienceCHEPREO, CyberBridges, science
application support, education, outreachapplication support, education, outreach
and community building efforts are madeand community building efforts are made
possible by funding and support from:possible by funding and support from:
National Science Foundation (NSF) awards STI-National Science Foundation (NSF) awards STI-

0231844, MPS-0312038, OISE-0418366, OISE-0231844, MPS-0312038, OISE-0418366, OISE-
0549456, OCI-0537464, and SCI-04410950549456, OCI-0537464, and SCI-0441095

Florida International UniversityFlorida International University
Latin American Research and EducationLatin American Research and Education

communitycommunity
The many national and internationalThe many national and international

collaborators who support our effortscollaborators who support our efforts
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