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Vision for Creating an Integrated Interactive

Information System for Earth Exploration
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Major Obstacle: Trying to Do Global Earth Sciences
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Challenge: Average Throughput of NASA Data Products

to End User is < 50 Mbps
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Dedicated Optical Channels Makes

High Performance Cyberinfrastructure Possible

WAVELENGTH DIVISION MULTIPLEXING (WDM)

10 Gbps per User ~ 200x
e EXPLOITS Shared Internet Throughput

— ENORMOUS BANDWIDTH OF SILICA FIBER
— HIGH-GAIN WIDEBAND OPTICAL AMPLIFIERS

Source: Steve Wallach, Chiaro Networks
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National Lambda Rail (NLR) and TeraGrid Provides
Cyberinfrastructure Backbone for U.S. Researchers
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Global Connections
Between University Research Centers at 10Gbps
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Maxine Brown, Tom DeFanti, Co-Chairs
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Prototyping Cabled Ocean Observatories Enabling
High Definition Video Exploration of Deep Sea Vents
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Calit2 is Partnering with the new SIO

Center for Earth Observations and Applications

* Viewing and Analyzing Earth Satellite Data Sets
 Earth Topography

* Project Atmospheric Brown Clouds

» Climate Modeling

 Ocean Observatories

» Coastal Zone Data Assimilation

 Marine Microbial Ecology Metagenomics

« Earth Sciences Collaboratory
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ROADnNet and HiSeasNet are Prototypes of the
Future of /n Situ Earth Observing Systems

BRINGING THE INFORMATION SUPERHIGHWAY TO THE DIRT ROAD AND THE HIGH SEAS
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ROADNet Architecture:

SensorNets, Storage Research Broker, Web Services, Work Flow

Antelope SRB Web Services Kepler
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Remote Observation of Episodic Events

in Water-Based Ecological Sytems ..
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Adding Web & Grid Services to Optical Channels

to Provide Real Time Control of Ocean Observatories
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LOOKING Builds on the Multi-Institutional
SCCOOS Program, OptIPuter and CENIC-XD

« SCCOOS is Integrating:
— Moorings
— Ships
— Autonomous Vehicles

Satellite Remote
Sensing

Drifters
Long Range HF Radar

Near-Shore
Waves/Currents (CDIP)

COAMPS Wind Model
Nested ROMS Models

Data Assimilation and
Modeling
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The OptliPuter Project —

Linking Global Scale Science Resources to User’s Linux Clusters

* NSF Large Information Technology Research Proposal
— Calit2 (UCSD, UCI) and UIC Lead Campuses—Larry Smarr Pl
— Partnering Campuses: USC, SDSU, NW, TA&M, UvA, SARA, NASA

Industrial Partners
— IBM, Sun, Telcordia, Chiaro, Calient, Glimmerglass, Lucent
$13.5 Million Over Five Years—Entering 4" Year

Creating a LambdaGrid “Web” for Gigabyte Data Objects
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NSF is Launching

a New Cyberinfrastructure Initiative

“Research is being stalled by ‘information overload,” Mr. Bement said, because
data from digital instruments are piling up far faster than researchers can
study. In particular, he said, campus networks need to be improved. High-speed
data lines crossing the nation are the equivalent of six-lane superhighways, he
said. But networks at colleges and universities are not so capable. “Those
massive conduits are reduced to two-lane roads at most college and university
campuses,” he said. Improving cyberinfrastructure, he said, “will transform the
capabilities of campus-based scientists.”

-- Arden Bement, the director of the National Science Foundation
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UCSD is Prototyping Campus-Scale On-Ramps
to the National LambdaRail, TeraGrid, and GLIF

SIO Ocean Supercom uter
LI = H . IBM Storage Cluster

I UCSD Campus
* LambdaStore
Architecture

i T

U ==

AT
il

. jy‘\g
2 Ten Gbps Campus

Lambda Raceway

- |
5¥
-

UCSD A

UCIrvine Source: Phil Papadopoulos, SDSC, Calit2




Calit2/SDSC Direct Access Core Architecture

Supporting Massive Instrumental Datasets
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Tiled Walls for Interactive Exploration of Large Earth Sciences
Data Sets With Integration of Streaming High Resolution Video

Calit2@UCI Apple Tiled Display Wall
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Combining Telepresence with Remote Interactive
Analysis of Earth Sciences Data Over NLR

[ NASA GSFC Tests with OptlPuter Across the National LambdaRail

~ http://lwww.calit2.net/articles/article.php?id=660
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