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Calit2 -- Research and Living Laboratories
on the Future of the Internet

UC San Diego & UC Irvine Faculty

Working in Multidisciplinary Teams
With Students, Industry, and the Community
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Two New Calit2 Buildings Will Provide
Major New Laboratories to Their Campuses

3 ”/ - New Laboratory Facilities
3 — Nanotech, BioMEMS, Chips, Radio, Photonics,
€ 2 Grid, Data, Applications
— Virtual Reality, Digital Cinema, HDTV, Synthesis
80P - Over 1000 Researchers in Two Buildings
: — Linked via Dedicated Optical Networks
— International Conferences and Testbeds

rd C. Atkin

‘ UC Irvine

www.calit2.net

—
OptiPuter Preparing for an World in Which
& Distance Has Been Eliminated...



Calit2 Brings Computer Scientists and Engineers

Together with Biomedical Researchers

.
|

« Some Areas of Concentration:
— Metagenomics
— Genomic Analysis of Organisms
— Evolution of Genomes
— Cancer Genomics
— Human Genomic Variation and Disease
— Proteomics
— Mitochondrial Evolution
— Computational Biology
— Information Theory and Biological Syste

UC Irvine

1200 Researchers
in Two Buildings
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Comparative Genomics Can Reveal Biological Facts

That Are Not Visible Within a Species
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Genomes Range Over

Orders of Magnitude in Length
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Evolution is the Principle of Biological Systems:

Most of Evolutionary Time Was in the Microbial World
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Microbial Genomics Let’s Us Look Back

Nearly 4 Billion Years In the Evolution of Life

The Open Ocean
a microbial world
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The Sargasso Sea Experiment

The Power of Environmental Metagenomics
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Yielded a Total of Over 1 billion Base Pairs
of Non-Redundant Sequence

Displayed the Gene Content, Diversity, &
Relative Abundance of the Organisms

Sequences from at Least 1800 Genomic
Species, including 148 Previously Unknown

Identified over 1.2 Million Unknown Genes
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Marine Genome Sequencing Project

Measuring the Genetic Diversity of Ocean Microbes
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Moore Foundation Funded the Venter Institute to Provide

the Full Genome Sequence of 150 Marine Microbes

Actinobactera Cyanobacteria
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Moore Microbial Genome Sequencing Project:

Cyanobacteria Being Sequenced by Venter Institute
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Dedicated Optical Channels Makes

High Performance Cyberinfrastructure Possible

WAVELENGTH DIVISION MULTIPLEXING (WDM)

® EXPLOITS
— EMORMOQUS BANDWIDTH OF SILICA FIBER
— HIGH-GAIN WIDEBAND OPTICAL AMPLIFIERS

Source: Steve Wallach, Chiaro Networks
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From “Supercomputer—Centric”

to “Supernetwork-Centric” Cyberinfrastructure
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arge Information Technology Research Proposa OptiPOiar
— Calit2 (UCSD, UCI) and UIC Lead Campuses—Larry Smarr Pl &

— Partnering Campuses: SDSC, USC, SDSU, NCSA, NW, TA&M, UVA,
SARA, NASA Goddard, KISTI, AIST, CRC(Canada), CICESE (Mexico)

* [Industrial Partners
— IBM, Sun, Telcordia, Chiaro, Calient, Glimmerglass, Lucent

 $13.5 Million Over Five Years—Now In the Fourth Year
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OptlIPuter Scalable Adaptive Graphics Environment
(SAGE) Allows Integration of HD Streams

OptlIPortal-
Termination
Device
for the
OptlIPuter
Global
Backplane
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Using the OptlIPuter to Couple Data Assimilation Models
to Remote Data Sources Including Biology

JPL HOME EARTH GALAXIES

-

TECHNOLOGY

-

aboratory
Itute of Tachmology

ROMS NESTED MODEL OUTPUT

o e .. il
NASA MODIS Mean Primary Productivity
for April 2001 in California Current System
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OptiPuter Regional Ocean Modeling System (ROMS) "t ’
& http://ourocean.jpl.nasa.gov/



CAMERA: Community Cyberinfrastructure
for Advanced Marine Microbial

Ecology Research and Analysis

National LambdaRail

Direct Connect
e Computation and Storage Complex
T Pl Larry Smarr

t“ "’

& camera

e Microbial Ecology

> Announced January 17, 2006

&OptiPuter $24.5M Over Seven Years




Paul Gilna Has Just Been Recruited from Los Alamos

to Become Executive Director of CAMERA

 Formerly

— Former Director of the Department of Energy’s Joint Genome
Institute (JGI) Operations at Los Alamos National Laboratory (LANL)

— Group Leader of Genomic Science and Computational Biology in
LANL’s Bioscience Division

- JGI

— A $70-million-per-Year collaboration that teams the expertise:
— Lawrence Berkeley,
— Lawrence Livermore, 7
— Los Alamos, PR,
— Oak Ridge, and @ camera
— Pacific Northwest M
— and the Stanford Human Genome Center

— Working at The Frontiers of Genome Sequencing and Biosciences

—~
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Building On Centers of Excellence and Achievement
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Calit2’s Direct Access Core Architecture

Will Create Next Generation Metagenomics Server

Sargasso Sea Data
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The Future Home of the Moore Foundation Funded
Marine Microbial Ecology Metagenomics Complex

First Implementation of

P __the CAMERA Complex
Marine Microbial Ecology e : ﬂ* | e
— Major Buildout of Calit2 =
T. _'___'___.-f"'"_._g..l-—- ] o
MM, ._ _IuSel_'ver Room Underway : /1\
I = =
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The Bioinformatics Core of the Joint Center for Structural

Genomics will be Housed in the Calit2@UCSD Building

Extremely Thermostable -- Useful for Many 173 Structures (122 from JCSG)
Industrial Processes (e.g. Chemical and Food) :
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* Determining the Protein Structures of the Thermotoga Maritima Genome

* 122 T.M. Structures Solved by JCSG (75 Unique In The PDB)

* Direct Structural Coverage of 25% of the Expressed Soluble Proteins

* Probably Represents the Highest Structural Coverage of Any Organism ("‘l_‘?
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Interactive Visualization

of Thermatoga Proteins at CaI|t2
Source: John Wooley, Jurge*n“'S“ﬁulze Calit2 ;
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Calit2 and the Venter Institute Will Combine

Telepresence with Remote Interactive Analysis

Live Demonstration

of 21st Century
National-Scale
Team Science
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UIC/UCSD 10GE CAVEWave on the National LambdaRail

Emerging OptIPortal Sites

e '., ) * - OptlPortals
4 camera
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CAVEWave Connects Chicago to Seattle to San Diego...and Washingn D.C. as of 4/1/06
and JCVI as of 5/15/06
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CAMERA Outreach

 SAB Meetings
 Targeted Workshops, puty,
_ User Forums, @acamera

— User Software Testing Marine Microbial Ecology
— Viz Tool Brainstorming

* Presence at Scientific Meetings
— Demonstration Booths, Tutorials, User Forums, Presentations

* Partnerships with Metagenomics Projects
- Jai, ...

* Training
* Policy Study on Convention on Biological Diversity
 User Services Team

—~
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NSF’s Ocean Observatories Initiative (OOl)
Envisions Global, Regional, and Coastal Scales

S SRR !
Observator'es at Thré—e sca’ES ”f h'rthm the U.5., the National Science Foundation's Ocoan ©

| (C001) was created to support developmant of ocean ﬂhlﬂﬂl‘ltﬂ
rlu al ||-|m scales: globsl, regional, and coastal, NEPTUNE will propose

Global Network of Permanent and
Relocatable Deep-Sea Buoys

|. to become a reglonal-scale component of the OOl
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New OptlPuter Driver: Gigabit Fibers on the Ocean Floor

-- Controlling Sensors and HDTV Cameras Remotely

National Science Foundation Is
Planning a New Generation of
Ocean Observatories

— Ocean Research Interactive
Observatory Networks (ORION)

| « Fibered Observatories Linked to

A e AR Land Fiber Infrastructure
. JJ./ Fuca Plate \""'-.,,_..-“" ~Nedonna

DEEPE, Wl 2oech - Laboratory for the Ocean
\ " Observatory Knowledge
Integration Grid (LOOKING)

— Building a Prototype Based on
OptiPuter Technologies Plus Web/

& American

Driven By* _ _
NEPTUNE CI Grid Services

Reqmrements, , — HDTYV Streams Over IP Will
~ Node Locations L | be d MajOI' Driver

= Fiber-Optic Cable

¢ Exclusive Economic | »
 Zone Boundaries

O tlpu-l;r (Funded by NSF ITR- Making Management ‘ilj;
&—p John Delaney, UWash, PI) of Gigabit Flows Routine S



First Remote Interactive High Definition Video
Exploration of Deep Sea Vents

Exrenrrion to vie Unbpenwarer VoLcanoes Galaxy XR
oF THE NorTHEAST Pacific Satellite

Real-time Broadcasts: 8
_ Dates: September 28th & 29th  Time: 2 to 3 pm (Pacific)
@ -'.':- W WW.VISIONSOS . WASHINGTON.EDU
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High Definition Video - 2.5 km Below the Ocean Surface

Sea-floor Operations
-

b
E ﬂd .

e
L &
=

Mecdea




MARS Cable Observatory Testbhed —
LOOKING “Living Laboratory”

£

MARS Installation
Oct 2005 -Jan 2006 2- =
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A Near Future Met
Fiber Optic-Enab
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Countries are Aggressively Creating Gigabit Services:
Interactive Access to CAMERA and LOOKING Systems

Visualization courtesy of
Bob Patterson, NCSA.
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