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Genomic Data Is Growing Rapidly,

But Metagenomics Will Vastly Increase The Scale...

100 Billion Bases!
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Metagenomics Will Couple to Earth Observations

WWhilch Add Several TBs/Day
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Challenge: Average Throughput of NASA Data Products
to End User is Only < 50 Megabits/s
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Solution: Individual 1 or 10Gbps Lightpaths

-- “Lambdas on Demand”

WAVELENGTH DIVISION MULTIPLEXING (WDM)

®* EXPLOITS
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The Global Lambda Integrated Facility (GLIF)
Creates MetaComputers on the Scale of Planet Earth

Many Countries are Interconnecting Optical Research Networks

to form a Global SuperNetwork

www.glif.is

Created in Reykjavik,
Iceland 2003




Two New Calit2 Buildings Will Provide

a Persistent Collaboration “Living Laboratory”

 Over 1000 Researchers in Two Buildings
| UC Irvine _ — Linked via Dedicated Optical Networks
Ej{ i 14 — International Conferences and Testbeds
¥\ * New Laboratory Facilities
JNG | — Virtual Reality, Digital Cinema, HDTV

f/ — Nanotech, BioMEMS, Chips, Radio,
N\ '\ Photonics, Grid, Data, Applications
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The Networking Double Header of the Century

Is Driven by LambdaGrid Applications

the [J( Maxine Brown, Tom DeFanti, Co-Organizers
DIEE[WEW rant
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Calit2 @ University of California, San Diego
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First Trans-Pacific Super High Definition

Telepresence Meeting Over 1 Gbps Lambda
—
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Lambdas Enable First Remote Interactive High Definition
Video Exploration of Deep Sea Vents
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Ginger Armbrust (Talk on Monday) was on VISIONS '05 Voyage
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NSF’s Ocean Observatories Initiative (OOl)
Envisions Global, Regional, and Coastal Scales
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Adding Web and Grid Services to Lambdas

to Provide Real Time Control of Ocean Observatories

LOOKING:
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Use SCCOOS As Prototype
for Coastal Zone Data ASS|m|Iat|on Testbed
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Use OptlIPuter to Couple Data Assimilation Models
to Remote Data Sources Including Biology

JPL HOME EARTH

aboratory
Itute of Tachmology

ROMS NESTED MODEL OUTPUT

e .. il
MODIS Mean Primary Productivity
for April 2001 in California Current System
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The OptlPuter Project —

Creating a LambdaGrid “Web” for Gigabyte Data Objects

NSF Large Information Technology Research Proposal
— Calit2 (UCSD, UCI) and UIC Lead Campuses—Larry Smarr PI
— 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 OptiPuter
Linking Global Scale Science Projects to User’s Linux Ciusters

NSF EarthScope
and ORION
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Calit2 Intends to Jump Beyond

Traditional Web-Accessible Databases
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Calit2’s Direct Access Core Architecture

Creates Next Generation Metagenomics Server

Campus Grid
E . : Traditional
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Vast Data Sets Will Require

High Resolution Data Analysis Facilities

Celera
Control Room

Mission B

Cox Communications
Teraburst Networks
Panoram Technologies
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Realizing the Dream:

High Resolutlon Portals to Global Smence Data
ZINCMIR ey | =z

%2 [NATIONAL CENTER for
e« |MICROSCOPY and
IMAGING RESEARCH
at San Diego, an NIH supported resource center

Source:
Mark
Ellisman,
David
Lee,
Jason
Leigh,
Tom
Deerinck

Green: Actin

Red: Microtubles
& Montage of HeLa Cultured Cancer Cells Liaht Blue: DNA

650 Mpixel 2-Photon Microscopy
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Scalable Displays Being Developed
for Multi-Scale Biomedical Imaging

“& |NATIONAL CENTER for

¥ |MICROSCOPY and
IMAGING RESEARCH

at San Diego, an NIH supported resource center
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—~ Two-Photon Laser Confocal Microscope Montage of

OptiPuter 40x36=1440 Images in 3 Channels of a Mid-Sagittal Section
&= of Rat Cerebellum Acquired Over an 8-hour Period



Scalable Displays Allow Both
Global Content and Fine Detalil

30 MPixel SunScreen Display Driven by a
&= 20-node Sun Opteron Visualization Cluster
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Allows for Interactive Zooming

from Cerebellum to Ind

dual Neurons
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Metagenomics “Extreme Assembly”

Requires Large Amount of Pixel Real Estate
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Metagenomics Requires a Global View of Data

and the Ability to Zoom Into Detail Interactively

Overlay of Metagenomics Data onto Sequenced Reference Genomes
(This Image: Prochloroccocus marinus MED4)
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OptlIPuter Scalable Adaptive Graphics Environment

(SAGE) Allows Integration of HD Streams

SAGE Developed
Under
Jason Leigh, EVL

LambdaCam wi1.0
feal-time Tike B ¥oda

* HD Video from
BIRN Trailer

* Macro View of
Montage Data

* Micro View of
Montage Data

* Live Streaming
Video of the
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Microscope

* HD Video from
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glectronic
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Extending Telepresence with
Remote Interactive Analysis of Data Over NLR
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