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Two New Calit2 Buildings Provide

“Convergence” Laboratory Facilities
— Nanotech, BioMEMS, Chips, Radio, Photonics
— Virtual Reality, Digital Clnema HDTV, Gaming

Over 1000 Reseg : o Buildings

iInked via Dedicated Optical Networks

www.calit2.net

Preparing for a World in Which
Distance is Eliminated...



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

- Tt

http://roadnet.ucsd.edu . =
Real-time Observatories, Applicationsgand Data manac EI[IE'I'lt Metw&r}:R OA D N e

.

T In I'I:'l.f'u--"'l.l'
¥ C-band.Glubal Bezm
c3BMHZ ot 200YVatts se
G223k /month

; H.?"‘u =

E= o din lpgy
SAnivnna

=

Tm Il:Il:|1|:|nt

Lo \»‘a.?----

v rag



Environmental SensorNets--Water and Climate Instruments
in the Santa Margarita Ecological Reserve
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The OptiPuter Project — Creating High Resolution Portals

Over Dedicated Optical Channels to Global Science Data
\ arge intomation Iechnology research Froposa OptiPuter
— Calit2 (UCSD, UCI) and UIC Lead Campuses—Larry Smarr Pl &=

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

 Engaged Industrial Partners:
— IBM, Sun, Telcordia, Chiaro, Calient, Glimmerglass, Lucent

- $13.5 Million Over Five Years—Now In the Six and Final Yea. -~
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?@ NIH Biomedical Informatics
: Research Network
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Using Advanced Info Tech and Telecommunications
to Accelerate Response to Wildfires
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Early on October 23, 2007, Harris Fire San Diego
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UClrvine Photo by Bill Clayton, http://map.sdsu.edu/ '



Calit2 Added Live Feeds From HPWREN Cameras to

KPBS Google Map
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HPWREN Time Lapse Photography of
October 2007 San Diego Harris Fire From Lyons Peak
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Time Lapse Photography: October 2007 Firestorm in San Diego

Thiis mrurie shows ioobage foom Ehe owr High Pesformanoe Wirehess Besearch & Edlucation Beteeock (HWPWEEN cameras on Dyons Peak on Oice 24, 2

Four HWPWREN Cameras on Oct 24, 2007,
from Midnight to Noon.
The Four Different Frames, from Left to Right,
Represent Cameras from the North, East, South, and West,
Respectively. These Data were Provided by HPWREN,

vesp Led by Principal Investigator Hans-Werner Braun at SDSC ("[.1’

UChvine Movie Created by Kerry Key and Frank Vernon, SIO



NASA’s Aqua Satellite’s MODIS Instrument Provided
“Situational Awareness” of the 14 SoCal Fires

Calit2, SDSU, and NASA Goddard Used NASA Prioritization and OptlPuter Links

to Cut time to Receive Images from 24 to 3 Hours
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. October 22, 2007
Moderate Resolution Imaging Spectroradiometer (MODIS)

UCSD NASA/MODIS Rapid Response

LClrvine www.nasa.gov/vision/earth/lookingatearth/socal_wildfires_oct07.html



SDSU’s San Diego GIS Force Group of Volunteers
Geo-Referenced MODIS Data and Distributed Over Web

ﬁ i, ) "*"'";Er - . “We apologize for the slow
9 P — :
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server performance in the first

D - " two days of the wildfires (Oct.
i T : | 21 & 22) due to overloaded
- ?._h e . L requests from Web users.
N ¢+ W o Tuesday we were given access

. |

to major Intel computers at
Calit2 at UCSD and special
connectivity between SDSU
and UCSD (OptIPuter) from
which this page is now being
served (special thanks to John
Graham, Eric Frost, Larry
Smarr, John DeNune, and

October 23, 2007

Site organized by Dr. Ming-Hsiang Tsou, SDSU
UClrvine http://map.sdsu.edu/



MODIS Images Provide Targeting Information to

NASA's EO-1 Satellite Which Cuts Through Smoke

Composite of the Three of the
Red, Blue, and Green Channels Shortwave Infrared Channels

October 23, 2007 Wltch Wlldflre south of Escondldo Callfornla

EO-1’s Hyperion Spectrometer Observes 220 Contiguous Wavelengths
From Visible Light To Shortwave Infrared

LICSD NASA/EO-1 Team

U Clrvine www.nasa.gov/vision/earth/lookingatearth/socal_wildfires_oct07.html




Unmanned Aircraft Provided
Near Real-Time SoCal Fire Images October 2007

www.nasa.gov/centers/dryden/news/Features/2007/wildfire_socal_10_07.html Flight Plan and lkhana Data

T —— Displayed in San Diego
_ - - Emergency Operations
. CTEEe ST Center's Situation Room
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NASA Dryden in Edwards AF Base NASA Ames Overlaid

=T W i Thermal-Infrared Images

on Google Earth Maps,

b : Transmitted in
i Near-Real Time to the

Interagency Fire Center
in Boise, Idaho

7l

NASA lkhana Carrying Autonomous
Modular Scanner on 8 Hour Flight,
Coordinated with the FAA,
Downlinks to NASA Ames



Prototyping Future Knowledge Integration Center for
Emergency Response

a Where are the fires? Where are they going?feéﬁ;“@i; =
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NASA MODIS showing regional smoke

NEXRAD near real-time radar of smoke rotErls
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FIRESNet: Fire Informatics and
Realtime Environmental Sensor Network

+  Wireless System E R
— Local (30 Mb/s) ! a, Eoils =_'E”'“‘"’“" June 25, 2007
— Back to UC Riverside d _:m w;;;g;ggﬁuﬁmﬂ =
— Over CENIC to others i i G
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— All Visible o R ;Ew i
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My OptiPortal™ - Affordable
Termination Device for the OptlIPuter Global Backplane

« 20 Dual CPU Nodes, 20 24” Monitors, ~$50,000 ‘ I|”Tjr“,;hr
« 1/4 Teraflop, 5 Terabyte Storage, 45 Mega Pixels--Nice PC! e V boratory

- Scalable Adaptive Graphics Environment ( SAGE) Jason Leigh, EVL-UIC

S | Powered by Rocks . - |
U{___S owered by Rocks IIIII} Source: Phil Papadopoulos SDSC, Calit2 "



Calit2, SDSC, and SIO are Creating
Environmental Observatory Rooms

UCsD

UClhrvine



The CoreWall Project

 The CoreWall Project develops tools for collaborative real-time core
description, stratigraphic correlation, and data visualization to be used by
the marine, terrestrial and Antarctic science communities.

« Main Institutions: U. Minnesota (LacCore- Laccustrine Core Repository), U.
lllinois Chicago (EVL), Columbia U. (LDEO- Lamont-Doherty Earth
Observatory), U. Colorado (INSTAAR- Institute of Artic and Alpine Research)

« Partners: Integrated Ocean Drilling Program, Antarctic Drilling Program
(ANDRILL), CHRONOS

 NSF OCE 0602117

« www.corewall.org

UClhrvine



Fall 2006

CoreWall Deployed at McMurdo Station, Antarctica

—
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L' lrvine www.apple.com/science/profiles/andrill/



The New Science of Metagenomics

THE NEW SCIENCE OF
METAGENOMICS

“The emerging field
of metagenomics,
where the DNA of entire
communities of microbes
is studied simultaneously,

NRC Report: Revealing the Secrets of Our Microbial Planet

Metagenomic
data should

be oy cle presents the greatest opportunity
avpal:gléﬂyin -- perhaps since the invention of

the microscope —
! to revolutionize understanding of
the microbial world.” —

international
archives as
rapidly as

possible. National Research Council

March 27, 2007

UClhrvine



Marine Genome Sequencing Project —

Measuring the Genetic Diversity of Ocean Microbes

Canada

United iatu@l eed
4 cean Data

a
‘AEicon :1 |';|.-IL'I|.U Hu_u

L ]
Foadinras L
Coasta Rica 5 Fananng e,
A -w LI
' o Galanagos lelands o
b LELEE T i e
Zanzlhar & L ey o - Vanuaty French e - |2 Elamples
. * Seychelles Seagatia, , yesEn R Polynesia  *
Can - -‘F [Templs " Fiji Tarnga .
. Mardagasar Keeling s i bR L o . -
'1... we® Australia “..,- ** New Caled onia 5] 2 ficls. P
L. - " = 4 S Y 3
& L1 - ~ L5
South Africa .l'..I FeBiaiaphs -

o
R 0 O
® Analuzas @ Sampled, S0t not Analvzed | ~= ;

T Sorcerer Il Data Will Double
Microsiooey M Number of Proteins in GenBank!

IMITIATIVE \

? MOORE J. Craig Venter ‘,‘f‘;

I NS T I TUTE




Enormous Increase in Scale of Known Genes

Over Last Decade

1995 2007
First Microbe Genome Ocean Microbial Metagenomics
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Moore Foundation Funded the Venter Institute to Provide

the Full Genome Sequence of 155+ Marine Microbes

planctomycstes Racteroidetes Phylogenetic Trees Created
. by Uli Stingl, Oregon State
Lentisphaerae
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Calit2 Community Cyberinfrastructure for Advanced

Marine Microbial Ecology Research and Analysis (CAMERA)
Compute and Storage Complex

- mmm*m ’

512 Processors: 1]
~5 Teraflops ! ..

~ 200 Terabytes Stelaq . ﬂ

e e ]




Calit2’s Direct Access Core Architecture él MOORE

Will Create Next Generation Metagenomics Server

Sargasso Sea Data

Sorcerer Il Expedition
(GOS)

JGI Community
Sequencing Project

Moore Marine
Microbial Project

NASA and NOAA
Satellite Data

Community Microbial
Metagenomics Data
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CAMERA 1.2

IS Here Next Week!

C HOME | ABCUT CAMERA | METAGENOMICS RESEARCH ; EVENTS DISCUSSION FORUMS

PLeE Biclogy Ocean
Metagercmics Collection
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)
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“Instant” Global Microbial Metagenomics

CyberCommunity

Over 1300 Registered Users From 48 Countries

i MW
El
Ired
RO Australia
e
TEMERED O Fealai:
Google

g camera

Pk

Mo rth M esific
[af-

Vs

SIS

USA

United Kingdom
Germany
Canada

France

Brazil

761

JJJJJ

[ FEEITEH ]

Kazx data 22007 Curcpa Technokgies - 7=

J. Craig Venter

I N 5 T 1 T O TE

P (4




Use of Tiled Display Wall OptiPortal
to Interactively View Microbial Genome

poweredbyocks TR Acidobacteria bacte.rium Ellin345
T '\ Soil Bacterium 5.6 Mb

UClrvine



Use of Tiled Display Wall OptiPortal
to Interactively View Microbial Genome

UCsbD

UClhrvine

Source: Raj Singh, UCSD



Use of Tiled Display Wall OptiPortal
to Interactively View Microbial Genome

id345 1143
4345 1150:’51 1345 1144

UClrvine Source: Raj Singh, UCSD



OptlPuter
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Collaboratory
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U Clrvine Source: Maxine Brown, OptlPuter Project Manager



An Emerging High Performance Collaboratory

for Microbial Metagenomics

- || OptIPortals
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New Genome Wall at UWashington
Chromosomes of Marine Diatom Thallasiosira Pseudonanna
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e-Science Collaboratory Without Walls
Enabled by iIHDTV Uncompressed HD Telepresence

1500 Mbits/sec Calit2 to UW Research Channel Over NLR

ERSITY OF TY OF
l WSHINGTOh ﬁf\ * umw

May 23, 2007

UCSD John Delaney, Pl LOOKING, Neptune ’- 1’
U Clrvine Photo: Harry Ammons, SDSC ‘ -




Embedded iHDTV in an OptlPortal
Enables Collaboration

Photo: Maxine Brown, EVL _ 3

Larry Smarr in Reno Source: Michael Wellings Ginger Armbrust in Seattle
Research Channel
Univ. Washington
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Beyond the OptliPortal LambdaTable,
StarCAVE, and Varrier



LambdaTable Can Be Customized
for Interactive Museum Learning

UCsbD

UClrvine

Source: EVL, UIC



3D OptlPortals: Calit2 StarCAVE and Varrier

Alpha Tests of Telepresence “Holodecks”
Connected at 160 Gb/s Source: Tom DeFanti, Greg Dawe, Calit2

e

ucsp 60 GB Texture Memory,

UClrvine Renders Images 3,200 Times the Speed of Single PC



StarCAVE Panoramas
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How Do You Get From Your Lab

to the National LambdaRail?

“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

Cl Watch QUARTERLY

BT ERE R Lt B TR LY iy

iHE CYBERINERASTRUCTURE

BACKPLANE:
THE JUMP 1O LIGHT SPEED
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Interconnecting Regional Optical Networks
Is Driving Campus Optical Infrastructure Deployment

lacilities-beasad Regional Cptical Metwork:
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California (CENIC)
Network Directions

 More Bandwidth to Research University Campuses
— One or Two 10GE Connections to Every Campus

 More Bandwidth on the Backbone
— 40Gbps Or 100Gbps
« Support for New Protocols and Features
— IPv6 Multicast
— Jumbo Frames: 9000 (or More) Bytes v e
- “Hybrid Network” Design, Incorporating CENIC
Traditional Routed IP Service and
the New Frame and Optical Circuit Services:
— “HPRng-L3” = Routed IP Network
— “HPRNng-L2” = Switched Ethemet Network
— “HPRng-L1” = Switched Optlcal Network CalREN-XD

UCIrvine Source: Jim Dolgonas, CENIC




UClhrvine

Campus Preparations Needed
to Accept CENIC CalREN Handoff to Campus

CENIC
A

demarc

Y
campus

t

DVWDM to CalREN

optical backbone

connections to labs
(via campus filber)

Source: Jim Dolgonas, CENIC

o
HPRng-L1 HPRng-L2

%

HPRng-L3

campus border
router




Current UCSD Experimental Optical Core:

Ready to Couple to CENIC L1, L2, L3 Services

To 105IaE ClusEr .
2 10GIgE clusk Goals by 2008: CENIC L1, L2

' | >= 50 endpoints at 10 GigE Services

>= 32 Packet switched

>= 32 Switched wavelengths
| >= 300 Connected endpoints

Ta 110G IgE clusisr
nads nedecs s and
cother suwiiche s

%h\_‘g —— Approximately 0.5 TBit/s o
erzrozzeEln | Arrive at the “Optical” Center TR
s 10 n it of Campus ff? /
e Switching will be a Hybrid —[Elesendduy]
S, Combination of: S Ewaoe
\ﬁ%&aaaum Packet, Lambda, Circuit --
205 000 oo - 00O and Packet Switches CalREMN-HPR
Mo 100 oo Already in Place Research
Cloud
=hE Funded by
TeEIeE NSF MRI Campus Research
4 pant nemr Grant — Cloud

A y— . OptIPvu-tvevrvaovra'er Router o
UCSD - ++ Source: Phil Papadopoulos, SDSC/Calit2 ‘ﬁ

UClrvine Ty (Quartzite Pl, OptiPuter co-Pl)




UCSD Planned Optical Networked

Biomedical Researchers and Instruments

« Connects at 10 Gbps :
— Microarrays
San Diego — Genome Sequencers
Supercomputer — Mass Spectrometry

Center — Light and Electron
Microscopes

— Whole Body Imagers

CryoElectron
Microscopy Facility SOMAP

M .
— — Computing
— Storage
Cellular & Molecular R
Medicine East N
Calit2@uUcCsSD
Bioengineering - i
Radiology
Imaging Lab Cancer Center
National
Center for
Microscopy &
Imaging Center for La Jolla Prao

Molecular Genetics

|j Cellular & Molecular

Medicine West

Pharmaceutical
Sciences Building

Biomedical Research




Planned UCSD Production Campus Cyberinfrastructure

Supporting Data Intensive Biomedical Research

Active Data Replication

e X Eco-Friendly
Y Gy, Q > Storage and
i Compute

“Network in a box” Wide-Area 10G
« > 200 Connections PR * CENIC/HPRnNg
| _ 10 Gigabit
- - - - DWDM or Gray Optics L2/L3 * NLR Cavewave
On-Demand : * 12 NewNet
_ Switch : o ,
Physical : « Cinegrid

Connections * e

A
~-CdlTIElrd

Caime U : Microarray '

S M |NCMIR
uCsDb F4 _ _
; Source: Phil Papadopoulos, SDSC/Calit2;

UClrvine Elazar Harel, UCSD
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http://nbcr.net/images/nbcr-cluster.gif
https://www.nbcr.net/forum/templates/subSilver/images/nbcr-logo.jpg
http://images.google.com/imgres?imgurl=http://flash.bitplane.com/aic_img/NCMIR/logo.jpg&imgrefurl=http://www.advanced-imaging-center.org/aic_partnerView.cfm%3FKeyID%3D47&h=100&w=260&sz=14&hl=en&start=14&sig2=FpZXkF1dG8MLB7Yair7Etg&um=1&tbnid=nNWBDwbC1SLNOM:&tbnh=43&tbnw=112&ei=lrkJR7qUDZ6oggO6_eXeAw&prev=/images%3Fq%3DNCMIR%2Blogo%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3Dcom.microsoft:en-us:IE-SearchBox%26rlz%3D1I7IBMA%26sa%3DN

roposai to yoperintrastructure

of OptIPuter “On-Ramps” to TeraGrid Resources

OptlIPuter + CalREN-XD + TeraGrid =
“OptiGrid”

,I / Creating a Critical Mass of End Users
R Diegol. ! on a Secure LambdaGrid
o ——




