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Two New Calit2 Buildings Provide
Laboratories for “Living in the Future”
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274 . Convergence” Laboratory Facilities
— Nanotech, BioMEMS, Chips, Radio, Photonics
— Virtual Reality, Digital Cinema, HDTV, Gaming
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Shared Internet Bandwidth:

Unpredictable, Widely Varying, Jitter, Asymmetric
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The OptlPuter Project: High Resolution Collaboratory
Over Dedicated Optical Channels to Global Science Data
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The Large Hadron Collider

Uses a Global Fiber Infrastructure To Connect Its Users

CERN Unveils Global Grid For Particle Physics Research

The network can pull in the IT power of more than 140 r:.nrnputer ::enters ||1 33 r:.n:runtnes to crunch an
expected 15 million GB of data every year. ‘ ) :

By Antone Gonsalves
Information\Week

October 3, 2006 04:5F PM

‘ G

e The grid relies on optical flbernetworks to dlstrlbut data from
CERN to 11 major computer centers in Europe, North America,
and Asia

 The grid is capable of routinely processing 250,000 jobs a day

« The data flow will be ~6 Gigabits/sec or 15 million gigabytes a
year for 10 to 15 years
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Next Great Planetary Instrument:

The Square Kilometer Array Requires Dedicated Fiber

Long-hau lnks www.skatelescope.org

(2 Thit/s per station)
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(80 Gbit/sec per antenna) Schematic of SKA signal flow. Advances in
signal transport technology may later allow
muore signals to be processed at the core,
rather than at the stations.
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OptlPuter Step I

From Shared Internet to Dedicated Lightpaths
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Dedicated Optical Fiber Channels Makes

High Performance Cyberinfrastructure Possible

WAVELENGTH DIVISION MULTIPLEXING (WDM)

®* EXPLOITS
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7 WDM Enables 10Gbps Shared Internet on One Lambda ‘il’;

thlpmer and a Personal 10Gbps Lambda on the Same Fiber!




Dedicated 10Gbps Lightpaths Tie Together
State and Regional Fiber Infrastructure
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Global Lambda Integrated Facility
1to 10G Dedicated Lambda Infrastructure

GUIF Map 2000 Global Lambds infegrmted Facility Visualtzation by FAobert Patterson, NCSA, University of illinols st Urbana-Chempaign Dtz Complintion by Maxme O. Brown. Univerafy of ilinots at Chicega Earth Texture. vislbicearth.naas.gov
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OptlPuter Step I:

From User Analysis on PCs to OptlPortals
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Challenge—How to Bring Scalable Visualization
Capability to the Data Intensive End User?
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My OptlPortal™ — Affordable
Termination Device for the OptlPuter Global Backplane

« 20 Dual CPU Nodes, 20 24" Monitors, ~$50,000 ev ‘ II”Tjrllr:U ;
- 1/4 Teraflop, 5 Terabyte Storage, 45 Mega Pixels--Nice PC! % V¥ [ laborator
 Scalable Adaptive Graphics Environment ( SAGE) Jason Leigh, EVL-UIC

Powered by Rocks nnc“ ;
OptIPuter Source: Phil Papadopoulos SDSC, Calit2 B



OptlPuter Scalable Displays
Are Used for Multi-Scale Biomedical Imaging

“#, INATIONAL CENTER for
¢+ |[MICROSCOPY and

IMAGING RESEARCH
at San Diego, an NIH supported resource center
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Scalable Displays Allow Both
Global Content and Fine Detall
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Allows for Interactive Zooming
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1/3 Billion Pixels Enables Viewing of Very Large Images
or Many Simultaneous Images

NASA Earth

A Satellite Images
8  Bushfires
October 2007
San Diego
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Ultra Resolution Virtual Reality:

Toward a 3D Global Collaboratory




OptlPuter Step llI:

From YouTube to Digital Cinema Streaming Video
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HD Talk to Australia’s Monash University from Calit2:
Reducing International Travel

July 31, 2008 - i 5 [
1 | i

. Qvidium Compressed HD ~140 mbps

OptiPuter _ _
& Source: David Abramson, Monash Univ



e-Science Collaboratory Without Walls
Enabled by IHDTV Uncompressed HD Telepresence

1500 Mbits/sec Calit2 to UW Research Channel Over NLR
ﬁumvnsnw OF Wa
Y WASHINGTON "I s
- . - %, y ’
v *LnE : \

o
» A ) N, .
1 - L ™ S L] J T ¥ -
i - = a
» i 5 F ‘ ¥ 1 1 ¥ ¥
4 - ; " 1 Ay - r ] it "5
- - - + ® ol - I
:i' L 3 ) § VNS . :
‘ . prs ol S T N
3 . " 4 .. : - '
i - 1 - = r el L
3 ' .
|
" 2 *
R T X

John Delaney, PI LOOKING, Neptune

OptiPuter

&= Photo: Harry Ammons, SDSC



Telepresence Meeting
Using Digital Cinema 4k Streams

=" Ak = 4000x20 s = 4xHD Streaming 4k [PEERSS
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Cisco CWave for CineGrid: A New Cyberinfrastructure

for High Resolution Media Streaming*

PacificWave

Source: John (JJ) Jamison, Cisco
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Cisco Has Built 10 Gigk Waves on CENIC, PW,
& NLR and Installed Large 6506 Switches for
Access Points in San Diego, Los Angeles,
Sunnyvale, Seattle, Chicago and McLean
for CineGrid Members
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Broadband Users in Japan:

Over 10 Million Homes Have Fiber Connection

Eventually Enabling FTTH will

y Gigabit/sec to the Home overtake

‘ ADSL  ADSL soon
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In the Near Future,

Walls of Homes and Offices will be Electroactive

Sharp Labs of America/ EVL
Public-Private Partnership
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Chairman of Sharp

“In Ten Years' Time
Entire Walls
Could Be Screens”

Forbes, June 4, 2007

Studying User-Interaction Issues and
Moving Image Synchronization Issues in

=> . . . @ ‘,
- Future Ultra High Resolution Environments ‘1(-)

&= electronic visualization laboratory, university of illinois at chicago



OptiPuter Step IV:

Integration of Lightpaths, OptlPortals, and Streaming Media
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The Calit2 OptlPortals at UCSD and UCI
Are Now a Gbit/s HD Collaboratory

Y

NASA Ames Visit Feb. 29, 2008
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Remote Control of Scientific Instruments:
Live Session with JPL and Mars Rover from Calit2
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Calit2 Microbial Metagenomics Cluster-

Next Generatron Optrcally Lrnked Science Data Server
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Presenter
Presentation Notes
This is a production cluster with it’s own Force10 e1200 switch. It is connected to quartzite and is labeled as the “CAMERA Force10 E1200”.
We built CAMERA this way because of technology deployed successfully in Quartzite


OptlPuter Persistent Infrastructure Enables
Calit2 and U Washington Collaboratory

Photo Credit; Alan Decker i > \ x Feb. 29, 2008
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U Michigan Virtual Space Interaction Testbed (VISIT)

Instrumenting OptlPortals for Social Science Research

 Using Cameras Embedded in
the Seams of Tiled Displays
and Computer Vision
Techniques, we can
Understand how People
Interact with OptlPortals

— Classify Attention, Expression,
Gaze

— Initial Implementation Based on
Attention Interaction Design
Toolkit (J. Lee, MIT)

 Close to Producing Usable
Eye/Nose Tracking Data using
OpenCV

Leading U.S.
Researchers on the
Social Aspects of
Collaboration

—
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Using OptlPortals
to Analyze Supercomputer Slmulatlons

SDSC

SAN DIEGO SUPERCOMPUTER CENTER

Two 64K
Images
From a

Cosmological
Simulation
of Galaxy

Cluster
Formation
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Streaming Underwater Video
From Taiwan’s Kenting Reef to Calit2’s OptlPortal

Remote Videos

March 26, 2008

AR L
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OptiPuter UCSD: Rajvikram Singh, Sameer Tilak, Jurgen Schulze, Tony Fountain, Peter Arzberger
&= NCHC : Ebbe Strandell, Sun-In Lin, Yao-Tsung Wang, Fang-Pang Lin



Green
Initiative:

Can Optical
Fiber Replace
Airline Travel
for Continuing
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OptlPortals
Are Being Adopted Globally Connected by GLIF
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Presenter
Presentation Notes
Maybe add another slide to indicate which science groups are using this or working with this


Launch of the 100 Megapixel OzlPortal Kicked Off
a Rapid Build Out of Australian OptlPortals
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No Calit2 Person Physically Flew to Australia to Bring This Up!
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Covise, Phil Weber, Jurgen Schulze, Calit2
OptiPuter CGLX, Kai-Uwe Doerr , Calit2
& [lwww.calit2.net/newsroom/release.php?id=1421



EVL’'s SAGE OptlPortal VisualCasting

Multi-Site OptlPuter Collaboratory

Total Aggregate VisualCasting Bandwidth for Nov. 18, 2008
Sustained 10,000-20,000 Mbps!
20 | |
15
g-
al
10
5
0 “ T T T T T T H T
N I T 4 T A B B N B A B <A B B B AN B 6?‘ NP PR R R R PR
AV DT AT AN 40T 40T AN AT ADT ADT 0T T VT é’-’ R R R NI A N P M)
NN N N N N N N N N S N '3’ NN N S RGN OIS
Local Time
—
OptiPuter .
P Source: Jason Leigh, Luc Renambot, EVL, Ul Chicago

&=



Threat to Cl Deployment—Research Needed
on How to Deploy a Green CI

2

Chip Heat Flux ( W/icm )
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Calit2 NSF GreenLight Project

Enables Green IT Computer Science Research

2\ http://greenlight.calit2.net g®
/) Greenlight Project

Computer Architecture
— Rajesh Gupta/CSE

o« Software Architecture

— Amin Vahdat & Ingolf Kruger/
CSE

1
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University of California, San Diego

Research Projects People Learn More

Upcoming Events H Instrument

Sept 19, 2008
California-Canada Summit on
Green IT and Mext Generation
Internet

October 27, 2008

Third Summit of the Canada-
California Strategic Innavation
Partnership, Montreal, Quebec,
Canada

January 22-23rd
Greening of the Internet
Economy hosted by Calit2 - TBA

Project and Community
Slides

Calit2: Tom DeFanti's GreenLight
Project Overview

Community: McKinsey Report on
Revolutionizing Data Center
Efficiency

The GreanLight Instrument will enable ‘green’ data decisions by offering a suite of
physical-layer architectures, exposed via advanced middleware to our domain science
USers in biology and genscience.

There are 5 levels of possible green optimization in the GreenLight Instrument:

1. The container as the controlled environment: Black Box with instrumented
rack space unlike any found on campuses, different from and more
"contained” than is typical for conventional computer centers and faculty
“closet” clusters. It can measure temperature at 40 points in the air stream (5
spots on B racks), internal humidity and temperature at the Sensor module,
external temperature and humidity, incoming and exiting water temperature
and power utilization in each of the B racks;

CineGrid Exchange
— Tom DeFanti/Calit2

Visualization

— Falko Kuster/Structural
Engineering

Power and Thermal

Management
— Tajana Rosing/CSE

Analyzing Power
Consumption Data

— Jim Hollan/Cog Sci :’.ZS;



CineGrid Exchange:
Using Optical Fibers to Create Remote Storage

r'géic ofjEancer

~

> Global Warming will Drive

KSptiPuter Cloud Computing!
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