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CHEPREO IS...

* An Inter-Regional Center for High
Energy Physics Research and
Educational Outreach (CHEPREO)
at Florida International University

- GOOD CMS SCIENCE
- EDUCATIONAL OUTREACH

- CYBERINFRASTRUCTURE
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Goals & Accomplishments

* FIU has joined the CMS experiment
— Added two faculty positions in CMS physics
— Added one Physics Educator Position (now open!)
— Contribute to Detector Control Systems (DCS)

- Headquarters for education and outreach efforts in the
Physics Learning Center (PLC)

— Modeling Introductory University Physics
— Partner with local High Schools
— QuarkNet Partner

- Leverage Networking
— AMPATH provides an enabling technology infrastructure
— FIU is in the process of joining iVDGL
— Catalysing development of the Latin American Grid (LAGRID)

~ — Helping to connect Brazilian HEP led by Professor Alberto Santoro
@ (UERJ) and Professor Sergio Novaes (USP)
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World-class Scientific Instruments

Gemini-South Optical
Observatory

NRAO telescopes
La Serrena, Chile
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Quasar .

Radia
Telescope

Hydrogen maser clock
{accuracy 1 sec in ; - - *Fm*
1 million years)

Magnetic Tape

ASTRONOMY
» Highest resolution technique available to
astronomers — tens of microarcseconds
* Allows detailed studies of the most distant

objects

GEODESY

» Highest precision (few mm) technique available
for global tectonic measurements

« Highest spatial and time resolution of Earth’s

motion in space for the study of Earth’s interior
*Earth-rotation measurements important
for military/civilian navigation
*Fundamental calibration for GPS constellation
within Celestial Ref Frame



CHEPREO Collaboration Build-up

February '02: LISHEP Grid Workshop @ UERJ brought us together
March '02: NSF, iVDGL visited AMPATH @ FIU.

April-June '02: FIU, UF, FSU, Caltech, UERJ and USP planning

July '02: FIU, Caltech, UF, FSU, USP visit NSF

August '02: Visit QuarkNet and USCMS (FNAL, Notre Dame)
October '02: Quarknet site visit to FIU

November '02:

Funding request to NSF submitted

December '02:

Request for FIU to join CMS during CMS week

December '02:

QuarkNet application approved

January ’03: NSF Proposal Review
February '03: Vote on FIU membership during CMS week approved
August ’03: CHEPREO Project Execution Plan (PEP) and NSF Cooperative

Agreements completed

September ’03:

NSF Proposal approved

December ’03:

NSF — CHEPREO Working Meeting in Miami

February '04:

1st CHEPREO Report Update completed
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CHEPREO Cyberinfrastructure Update

* Networking Activities (AMPATH)
» Implications of Building Global Grids
* International Activities
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HEPREO networks, grids & Caltech
U Tier 3 Cluster Implementation with UF

U iIVDGL Membership
Global Grid Enabled Collaboratory

* Florida & National LambdaRail & FiberGLASS
» CMS Cyberinfrastructure (LAGRID)
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FIU, UFL, FSU form
State of Florida
Research Grid

Int'l starting point is FIU's
AMPATH initiative

Extend iIVDGL to South
America

Serve as pathway for
research and education
networking

UERJ collaboration - _
form LAGRID

Networking Activities

CANADA

CANARIE
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Florida LambdaRail: Optical Network




FiberGLASS: A Statewide Grid Using FLR

NLR
CERN, FNAL, Caltech, JLab

L \
st = - LR Hub

£
@ C
C
-

® FiberGLASS Site

—— FLR Connection

Proposed Operations
in Nov. 20042

- Hurricane
9, AM PATH O\ \Center
: South America
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CMS Cyberinfrastructure

- LAGRID: A Data Grid for the Americas

—FIU-AMPATH is working with our US and
Brazilian partners to:
» Extend iIVDGL to FIU and South America
* Enhance participation of D-Zero in South America

* Extend US-CMS Grid testbed & Grid2003 to
UERJ

— Facilitate institutions from South and Central
America to join the CMS collaboration
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AMPATH™: Pathway of the Americas

Julio Ibarra, Principal Investigator

Heidi Alvarez, Co-Principal Investigator
Chip Cox, Chief of Operations
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AMPATH Background & Summary

e Launched in March 2000 as a
project at Florida International
University (FIU), with industry
support from Global Crossing (GX),

CANADA

Cisco Systems, Lucent LT
Technologies, Juniper Networks ;H.ma

UNITED STATES *

and Terremark Worldwide

e Enables network communications
between the US research and
education networks and 10 National
Research and Education Networks
(NRNs) in South and Central
America, the Caribbean and Mexico

o AMPATH is a project at FIU with 2 S
support from the National Science VALPARAISG™®,_ |
Foundation’s Shared e Lis ToNMAS
Cyberinfrastructure (SCI) Division -
for workshops as well as strategic
technologies for the Internet Award

)STI -0231

t?p //lwww.ampath.fiu.edu
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STAR TAP

AMPATH Logical Map K Abilene StarLight

Puerto Rico

N EINE

NOTA
Colombia Global Crossing

Venezuela

Brazil
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Internet2/Abilene

* Internet2® is a not-for-profit consortium, led by
over 200 US universities, developing and
deploying advanced network applications and
technology, accelerating the creation of
tomorrow's Internet.

* The Abilene Network is Internet2’s high-
performance backbone network.




Abilene/lnternet?2

» The goals of the Abilene Network are to provide an
advanced backbone in support of:

— Cutting-edge applications developed by using innovative, experimental
techniques and requiring high-performance network services not
available on existing commercial networks.

— The deployment and testing of advanced services, including multicast,
IPv6, measurement, and security, which are generally not possible on
the commodity Internet.

— Connectivity to other research and education networks throughout the
world and peering with other federal research networks, thus enabling
the international research community to collaborate in new ways.

— Access for researchers to a rich set of network characterization data
collected in a high-performance networking environment supporting
new and innovated applications.
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Current Abilene Topology

Seattle’ |

Los Angeles

Atlanta

s ()C-1920
QC-48c

Houston

@
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Abilene International Peering

StarLight
Seattle] APANTransPAC!, ASNet, CA*NET, CERN/DataTAG,
Pacific Wave fik GEAHT:TEumLinH-. GEMMNET, HARNET,
AARMNET, CA'NE b REnet/CSTHNET/GLORIAD, SURFnet _
GEMMET, SingAREN, ™ " CERNET, KOREMN/KREONETZ ' New York
TANel2 i i . ’ - | L SINET,
| | —SHRFnet/
{  Chicago TEEAF-TYCO
' | = MANLAN
Sunnyvale CA*MNet.
GEANT®,
HEAMET,
SIMET.
Los Angeles 4 Catar FN
APAN(TransPACH \ 2 Washington
UNINET P : GEANT*
san Diego
fvia CALRENZ) # e
CuDI El Pasa i | . %\
(via UTEF, UT]  Houston " , ‘Miami (via
cunl s ‘t{!.MPATH)

AMNSP, REUNAZ,
" i GEANT: ACDOnetl, BELNET, CARNet, CESHNET, CYNET, Forskningsnetat, EENel, Funed, Renalar, G-4WIN, RMP?. RETINA
GRHET, HUNGARNET, Rhnst, HEAnat, IUCC, GARR, LANET, LITNET, RESTENA, Univ. Malta, SURFnet, UNINETT, =
__POL34, RCTS2. RoEdulst, RBnet, SANET, ARMES, RedIRIS, SUNET, SWITCH, JANET, ULAKBYM, GERM REACCIUN-2

* ! via APANTraNSPAC: WIDEAGHN, IMnat, CERNat/iCSTnel!/NSFONET, KOREN/KREQMNETZ, PREGINET,
~—’SingAREM, TANET2, ThaiSARMN, WIDE (+6)
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National LambdaRall

National LambdaRail (NLR) is a major initiative
of U.S. research universities and private sector
technology companies to provide a national
scale infrastructure for research and
experimentation in networking technologies and
applications.

NLR, Inc. has acquired enabling technologies
for the project. Cisco-has provided enabling
technologies including optical DWDM
multiplexers, Ethernet switches and IP routers
for deployment of NLR infrastructure.
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— ; National LambdaRail Architecture

Py XY,

Las Cruces
Fo
i rirror
— Cvined Flber Boute

RAAA RN Waveiengths)
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For more information regarding NLR see http://www.nlr.net or contact info@nir.net
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CHEPREO Cyberinfrastructure

* High-speed peering point for regional and international
Research and Education networks

OC12c to Abilene and 1GbE IP-VPN experimental
service to StarLight

SDH, ATM or IP-VPN transport services

Available collocation facilities in the NAP of the
Americas, in Miami

Smart-Hands 24x7x365 services at the NAP
NOC Services from the Indiana Global Research NOC

Cross-connects through the Meet-Me Room or NAP
Gigabit Ethernet fabric

Policy-free ATM PVCs and 802.1g VLANSs for bilateral
peering
Native IPv6, Multicast, VRVS services

kJF|OW based and QoS-based monitoring using netflow
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Operations of Network Links

L

CHEPREO
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AMPATH/Starlight Traffic Accounting

2,

Connection activated for
the AMPATH workshop,
January 2003,
interconnecting AMPATH
to Starlight using a layer-
2 GbE IP-VPN service

Traffic volume has
exceeded 3.4 Tbps —an
average of 400 Gbps per
month

Analysis supported by
the NSF REU program,
STl award ANI-0231844

+ Report available at

70.00% -

60.00%

50.00% -

40.00%

30.00%

20.00%

10.00%

0.00%

Utilization
59.70%
14.909
13.10% 907%
4.10%
Brazil Chile UPR Argentina
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UltraLight: Inter-Regional Research
and Experimental Network

[ Initial Planned UltraLight Implementation]

(NetherLight)
(UKLight!

25 Gbps (via .ﬂll:ulene] ighyl : [CERN)

522 Mbps

AMFPATH

622 Mbps

=sm Ultralight backbone (10 Gbps)

= (Connectivity to UltraLight's backbone (POS 10 Gbps)
@ Partners sites
® Peersites




Communities Served

* Argentina — RETINAZ2
» Brazil - RNP and FAPESP
» Chile — REUNA

 Venezuela — REACCIUN2 mgf
» Gemini South optical

observatory
* University of Puerto Rico
* Arecibo Radio Observatory
% New World Symphony W REVIUA
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AMPATH - a community effort
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Metrics of Success

CHICAGO
UNITED STATES

EOI@MBIA VENEZU
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Metrics of Success

» Connections themselves being instantiated

— A significant effort. 50% complete

« Scientists in the workshops expressed significant
interest in complete access to collaborators, students,
and instruments in Central and South America

» Grand Challenge Science being Enabled
—ARECIBO, CHEPREQO, and more today

* Education and Outreach
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Thanks !

AMPATH infrastructure, science application support, outreach and
community building efforts are made possible by funding and
support from:

— National Science Foundation (NSF) awards ANI-0123388, ANI-
0220176, ANI-0305879 and ANI-023184

— Florida International University for support, engineering and stake
holders

— Latin American Research and Education community

Indiana University NOC for their high-quality NOC Services
UIC and NWU for STAR TAP and StarLight

UCAID for Abilene

Science, Research and Education collaborators that believe in the
work that we're doing

}mﬁ
LW LYW MR ISRY M
tdakdTEM » 20 Dabhorallnn o torplerad p




Triziri ol

CHEPREO: Www.chepreo.org
AMPATH: www.ampath.fiu.edu
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