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Two New Calit2 Buildings Provide ~340,000 GSF

Over 1000 Researchers in Two Buildings
— Linked via Dedicated Optical Networks
— International Conferences and Testbeds

New Laboratories
— Nanotechnology
— Virtual Reality, Digital Cinema

UC Irvine

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




People Experience

Many Different Levels of Broadband

™ ] “The future is already here,
Yl * Mobile Broadband it’s just not
— 0.1-0.5 Mbps evenly distributed”

William Gibson,
Author of Neuromancer

Home Broadband
— 1-5 Mbps

University Dorm Room Broadband
— 10-100 Mbps

100,000 Fold Range
All Here Today!

Calit2 Global Broadband
— 1,000-10,000 Mbps



http://www.guide-to-cell-phones.com/wp-content/womenshoppingcellphone.jpg

The OptiPuter Project — Creating Righ Resolution Portals

Over Dedicated Optical Channels to Global Science Data
\ arge nology Researchn Froposa OptiPuter
— 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)
* Engaged Industrial Partners:
— IBM, Sun, Telcordia, Chiaro, Calient, Glimmerglass, Lucent

 $13.5 Million Over Five Years—Now In the Fifth Year
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?@ NIH Biomedical Informatics
: Research Network
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at San Diego, an NIH supported resource center



CalitZ has Become a Global Rub Tor Optical Connections

Between University Research Centers at 10Gbs

Maxine Brown, Tom DeFanti, Co-Chairs

1Grid 2005

[HE GLOBAL LAMBDA INTEGRATED FACILITY
www.igrid2005.org

September 26-30, 2005
ThE ”I: Calit?2 @ University of California, San Diego
I]|5E|]UE“|’ G[ﬂm California Institute for Telecomr.unications and Information Technology

| 21 Countrles Driving 50 Demonstratlons i
& /" 10r10Gbps to CalltZ@UCSD Building s
- Sept 2005 |



First Remote Interactive High Definition Video
Exploration of Deep Sea Vents

Galaxy XR
Satellite

Exrenition o THE UnpErwaTer VoLcanors
oF THE NORTHEAST Paciric

Real-time Broadcasts: .
Dates: September 28th & 29th  Time: 2 to 3 pm (Pacific)

WWW . VISIONSOS . WASHINGTON.EDU

vces See John Delaney Keynote Tomorrow

UCIrvine Source John Delaney & Deborah Kelley, UWash



High Definition Still Frame
of Hydrothermal Vent Ecology 2.3 Km Deep
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Source:
John Delaney and
Research Channel,
‘U Washington

UucsD White Filamentous Bacteria on 'Pill Bug' Outer Carapace
UClIrvine



iIGrid Lambda 4k Digital Cinema Streaming Services:
The CineGrid Node at Keio University, Tokyo Japan

| Sony 4k PrOJectors - % [olympus fﬁﬂ* 7
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Laying The Technical Basis for Global Digital Cinema:
Telepresence Meeting in Calit2 Digital Cinema Auditorium

. Keic University
President Anzai

UCSD
Chancellor Fox

1Grid 2005



Emerging CineGrid Infrastructure

Cisco is building two 10 GigE "Cisco Waves”
on NLR on the West Coast and switches
for access points in San Diego, Los Angeles,
Sunnyvale, & Seattle for CineGrid

Seattle .@’

CENIC is making available persistent 1 GigE
access ports in San Diego, Los Angeles,
Sunnyvale, & San Francisco for CineGrid and
the fiber for 2x10GigE between UCSD and LA

Sunnyvale ! l:

Los Angeles N\
Uz CallT2 Via GLIF, CineGrid extends to Japan via Seattle &
San Diego Chicago; to Canada via Seattle & Chicago;
_ o to Europe via Chicago & Amsterdam.
&9 CineGrid Cisco 6506 Further extension likely to China, Korea,

10GigE Cisco NLR Wave Singapore, India, New Zealand, Australia, others.
1& 10 Gigk CENIC Waves

IEEAF Wave via PNWGP/TLEX
CAVEwave (CENIC and NLR via PNWGP Defanti will Show

p J GN 2 CineGrid
CA*net4 4k Content Today ‘]Z’

UClIrvine




Audio Engineering Society (AES)/LucasFilm

Trans-Pacific CineGrid 4K Demonstration, October 8, 2006

Keio/DMC Tokyo LucasFilml
Theater 1|

San |
Francisco

Olympus 4K
Camera
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(500mbps Streams)

I
: -- ' é NTT JPEG2000 Servers '
Audlo Server
Over 3 L2 GE VLANSs

Plus 24 Channel Audio — = = = = =~ -——-=- " = ‘,‘Z-*')

UCIrvine Over Another GE
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! CineGrid
: CineGrid California
International Networks
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http://www.sharp.co.jp/lcd-display/crisia/lineup/ll-203g/index.html

The Synergy of Digital Art and Science
Visualization of JPL Simulation of Monterey Bay
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UCSD Source: Donna Cox, Robert Patterson, NCSA
UCIrvine Funded by NSF LOOKING Grant




Beyond 4k —
From 8 Megapixels Towards a Billion Megapixels

Calit2@UCI Apple Tiled Display Wall
Drien by 25 Dual-Processor G5s

A -

Digital Cameras

Digital Cinema

Bl e

x(it“? GRAVITY

Canter of Graphics, Visualization and Imaglng Technology

USGS Images of La Jolla, CA

Source: Falko Kuester, Calit2@UCI
UCIrvine NSF Infrastructure Grant




My OptiPortal™ - Affordable
Termination Device for the OptiPuter Global Backplane

« 20 Dual CPU Nodes, 20 24” Monitors, ~$50,000 See OptlPortal’s
- 1/4 Teraflop, 5 Terabyte Storage, 45 Mega Pixels--Nice PC! Today
- Scalable Adaptive Graphics Environment ( SAGE) Jason Leigh, EVL-UIC

UCSD|P d by Rock 6
ek s IIIIG“ Source: Phil Papadopoulos SDSC, Calit2 "t’



OptlPuter / OptlPortal

Demonstration of SAGE Applications

MagicCarpet

Streaming Blue Marble

dataset from San Diego
to EVL using UDP.

using UDP.
516 Mbps 0.7Gbps 4

<5t IR 1 N 5
~ 9 Gbps in Total.

SAGE Can Simultaneously Support These
Applications Without Decreasing Th__eir Performance

Bitplayer
Streaming animation
of tornado simulation

JuxtaView
Locally streaming the aerial
photography of downtown
Chicago using TCP.
850 Mbps

Locally streaming
HD camera live
video using UDP.
538Mbps




Showing your Science at Meetings--
The Portable Mini-Mac Wall

- e See MiniMac -
" \ 1;1 .-
Y | Today | %

A 1 N s S

-
F
m
1
g {
3
L R

| ||III||.
TN
'r'l'HHﬂ.Ll'u..
L i
..!.'|..,-“EL:1;UIMI‘

|M- Ers g Th‘-l /

AR p— _____.f-'l'f.r}-
. { %

Y, e WL B O i
UCSD ANL’s Rick Stevens Studylng Deep Sea Vent Ecology ' ‘;

UClIrvine at Supercomputing ‘06




Partnering with UIC Electronic Visualization Lab

to Create Next Generation OptiPortals

* Varrier Autostereo Virtual Reality
— Head-Tracked No Need for Glasses
— 65 LCD Tiles
— 45 Mpixels/eye of Visual Stereo
 PentaCAVE— High Definition Surround
— Working Prototype 4 Mpixel Wall

— Full Scale PentaCAVE Being Built
— 6 JVC HD2K Projectors Per Wall
— 30 Mpixel/eye of Stereo w/5-Walls

Experience
Both
Today!

electronic

e V | visualization
laboratary

— . Dan Sandin, Greg Dawe, Tom Peterka, Tom DeFanti, Jason Leigh, Jinghua Ge, Javier Girado, Bob Kooima,
U(/II V11 1CTodd Margolis, Lance Long, Alan Verlo, Maxine Brown, Jurgen Schulze, Qian Liu, lan Kaufman, Bryan Glogo
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Calit2 Immersion Visualization Room Summer 2007

UCSD

UClIrvine



The New Optical Core of the UCSD Campus-Scale Testbed:

Moving to Parallel Lambdas in 2007

Funded by
Goals by 2007: i Quanzie Communications NSF MRI
>= 50 endpoints at 10 GigE e Gerchanrd Grant
>= 32 Packet switched : '_ _—‘ L
_ . : v T
>= 32 Switched wavelengths : | Lucent I

>= 300 Connected endpoints ; '_ __‘ |

Approximately 0.5 TBit/s N ' f{l Glimme'gl SS
Arrive at the “Optical” Center fﬁ'-"r'hr--lE | ] ' e
MR AT | :Ié-l:l-l e 1
of Campus - M == 3
Switching will be a Hybrid . = fll] g4
Combination of: LT . Folcetn ffmms
Packet, Lambda, Circuit -- Iy — ]
00O and Packet Switches ‘.-_,_,_,_:lﬁ ; narpitlh CalfN-HEPH
Already in Place i i : ﬂmn
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UClIrvine Source: Phil Papadopoulos, SDSC, Calit2

v T
' ¥




CAMERA: Community Cyberinfrastructure
for Advanced Marine Microbial
Ecology Research and Analysis

Mational LambdaRail

A Direct Conneact

“"'.*' Computation and Storage Complex

ol

.ﬁ Fursded by Gordon and Betty Moore Foundation I.II'-]{_TLJI":.L
e Pl Larry Smarr '
o poing Pannership of

Hear Paul Gilna Talk
UCIrvine at CENIC 07 Tomorrow




Marine Genome Sequencing Project —

Measuring the Genetic Diversity of Ocean Microbes

Canadls
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Calit2 CAMERA Production
Compute and Storage Complex is On Line

B T WA R A ’ I
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. 512 Processors -
~5 Teraflops ! ..

~ 200 Terabytes Stala.q
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& camera CAMERA Goes

UCSD Powered by Rocks

UCIrvine

ol Ecolog Live Tomorrow!



Calit2 is Now OptIPuter Connecting Remote OptiPortal

Moore-Funded Microbial Researchers via NLR
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roposai to yperintrastructure

of OptIPuter “On-Ramps” to TeraGrid Resources

OptlIPuter + CalREN-XD + TeraGrid =
“OptiGrid”

| ! Creating a Critical Mass of End Users
! on a Secure LambdaGrid

— 3
— LS

“ucsD |

UCIrvine Source: Fran Berman, SDSC, Larry Smarr, Calit2




Creating a North American Superhighway
for High Performance Collaboration

Canada’s CRC was Connected via CANARIE to Calit2 in June 2006
Next Step is Connecting Mexico’s CICESE to Calit2 within Six Months

Sunnyvale

N
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i i Cenic CANARIE «0

UCIrvine




Next: San Diego Interactive Imaging of High Resolution
Brain Slices Generated at McGill University

There are 7407 Slices at 20 um
Each Image has 8513 x 12,472 leels
Foes I B _- RF

Source: Mark Ellisman, UCSD, Calit2

UCIrvine



Ryerson University’s Rogers Communications Centre
Linking to CA*net4 and CineGrid

* In the Heart of Toronto - Canada’s Largest Media Centre
— Creating Digital Cinema/Visualization Lab
— School of Image Arts and School of Radio and Television Arts
— 13008 dergraduate Students

Connection to Calit2
UCIrvine Achieved Dec 18, 2006!




Dedicated Optical Fiber Collaboratory:
Remote Researchers Jointly Exploring Complex Data

Deploy Throughout Mexico
After CICESE Test

—

Proposal:

Connect OptlPortals
Between CICESE
and Calit2@UCSD

with 10 Gbps Lambda

UCIrvine



CalViz--
HD Streaming Internationally

Goal - From Expedition to Cable Observatories
with Streaming HDTV Robotic Cameras

RIS S L
waod e ey

Scenes from
The Aliens of the
Deep, Directed by 1
James Cameron & . |
Steven Quale ol

Photo: Courtesy of Harry Ammons

See Studio on 1" Floor of Calit2@UCSD Building
UClrvine Two Talks to Australia in 2006




Qualcomm, Jacobs School of Engineering, & Calit2

International Initiative with India

Telecom Sector Trend:

— California Companies and
Foreign Governments
are Establishing
R&D Centers Overseas

* Plan For Engagement:

— Develop a Global R&D Alliance
Involving Government, Academic
Institutions and Industry

o Status

— Raised Resources

— Developed MOU with Ministry
of Science and Technology,

Government Of India « PURA--Societal Grid for a Billion People
— US-India Summit Meeting Convergence of Info- Nano - Bio

— Built Up an India-Interest Team Interactive Knowledge System
— Exploring New Programs « Ubiquitous Unlimited Bandwidth

UClIrvine




