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Abstract

The NSF-funded OptlPuter project enables
user-controlled 10Gbps dedicated lightpaths
to provide direct access to global data repositories,
scientific instruments, and computational resources
from “OptlPortals,” PC clusters which provide
scalable visualization in user's campus laboratories.
| will describe applications from several disciplines of
this global "OptlIPlatform™.
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The OptlPuter Creates an OptiPlanet Collaboratory:

Enabling Data-Intensive e-Research
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Academic Research “OptIPlatform” Cyberinfrastructure:
A 1OGbps Lightpath Cloud
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Creating a California Cyberinfrastructure of
OptlPuter “On-Ramps” to NLR, I12DC, & TeraGrid
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CENIC’s New “Hybrid Network” - Traditional Routed IP
and the New Switched Ethernet and Optical Services
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DWDM to CalREN
optical backbone 10GE C e n I c
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Now
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The “Golden Spike” UCSD Experimental Optical Core:

Ready to Couple Users to CENIC L1, L2, L3 Services

Goals by 2008:
>= 60 endpoints at 10 GigE CENIC L1, L2
>= 30 Packet switched Services
>= 30 Switched wavelengths
>= 400 Connected endpoints

Approximately 0.5 Tbps
Arrive at the “Optical”
Center of Hybrid Campus

Switch
Funded by
NSF MRI
er Grant
~ .
OptiPute Source: Phil Papadopoulos, SDSC/Calit2
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Calit2 Sunlight
Optical Exchange Contains Quartzite
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Campus Fiber Network Based on Quartzite Allowed

UCSD CI Design Team to Architect Shared Resources

UC Grid
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Calit2 Microbial Metagenomics Cluster-
Next Generatlon Optlcally Lmked Smence 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


Next Great Planetary Instrument:

The Square Kilometer Array Requires Dedicated Fiber

Long-hau lnks www.skatelescope.org

(2 Thit/s per station)

Analusis Archive
[including &
imaging] Diskribution

Signal

Processors

Short-haul links

(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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1 TByte Images
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My OptlPortal™ — Affordable
Termination Device for the OptlPuter Global Backplane
e 20 Dual CPU Nodes, 20 24" Monitors, ~$50,000

visualization
« 1/4 Teraflop, 5 Terabyte Storage, 45 Mega Pixels--Nice PC! ev ‘
 Scalable Adaptive Graphics Environment ( SAGE) Jason Leigh, EVL-UIC
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Use of OptlPortal to Interactively View
Multi-Scale Biomedical Imaging

Source:
Mark
Ellisman,
David
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IMAGING RESEARCH Leigh
at San Diego, an NIH supported resource center

> Two-Photon Laser Confocal Microscope Montage of W
Optlputer40x36:1440 Images in 3 Channels of a Mid-Sagittal Section "t’
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Scalable Displays Allow Both
Global Content and Fine Detall

Source:

 Mark
Ellisman,
David
Lee,
Jason
Leigh
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Allows for Interactive Zooming
from Cerebellum to Individual Neurons

Source:

A NATIONAL CENTER for
OptIPuter J MICROSCOPY and

IMAGING RESEARCH
&—' at San Diego, an NIH supported resource center




On-Line Resources

Help You Build Your Own OptlPortal

www.optiputer.net

http://wiki.optiputer.net/optiportal
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Launch of the 100 Megapixel OzlPortal Kicked Off
a Rapid Build Out of Australlan OptIPortaIs
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Building a Data and Visualization Intensive
Working Environment Across Remote Sites

m NASA Ames Visit Feb. 29, 2008
- —-____
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OptiPuter UCSD cluster: 15 x Quad core Dell XPS with Dual nVIDIA 5600s

&= UCI cluster: 25 x Dual Core Apple G5



OptlPuter Persistent Infrastructure Enables
Calit2 and U Washington CAMERA Collaboratory

Photo Credit; Alan Decker G Dd \ b. 29, 2008 |
v i OptiPuter %\% Feb. 29,
- Ginger \ﬁ“b I
:% | Armbrust’s Tl

1.":"_:'

s ==

] . Diatoms: 0 \“‘”
- is - I - L] ‘-
e \) Micrographs, a
_— ‘Chromosomes, S

i - ; o

.- | Genetic

Assembly
A IHOTV: 1500 Mbits/sec Calit2 to

L -

—

OptiPuter
&



Telepresence Meeting
Using Digital Cinema 4k Streams
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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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(Westin Bldg.)
Seattle

Level3
1360 Kifer Rd.
Sunnyvale

2
. N

2007

StarLight
Northwestern Univ
Chicago

g
@\M&g

K

Mclean

818 W. 7th St.
Los Angeles I CENIC Wave

My I
Calit2
San Diego

Eégl CWave core PoP

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
Some of These Points are also GLIF GOLEs
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Rendering Supercomputer Data
at 4k Digital Cinema Resolution

OptiPuter

& Source: Donna Cox, Robert Patterson, Bob Wilhelmson, NCSA



Providing End-to-End CI for Petascale End Users

SDSC

SAN DIEGO SUPERCOMPUTER CENTER

. . - .t h
Two 64K _ .
Images
o Iog of g s tq;n)_
Cosmological
Simulation
of Galaxy
Cluster
Formation

OptiPuter
&



Open Cloud OptlPuter Testbed--Manage and Compute

Large Datasets Over 10Gbps Lambdas

JOHNS HOPKINS

NI U N STy
CISCO
CENIC NLR C-Wave Dragon

A s« Open Source SW
HW Phase 1 (2008) O THERLIGHT

The Optical STAR TAP™ . HadOOp
* 4racks ‘ MREN = Sector/Sphere
— 120 Nodes = Thrift, GPB
— 480 Cores

= Eucalyptus
e 10+ Gb/s WAN

= Benchmarks
Phase 2 (2009) will add additional racks
to current sites and increase number of sites
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Terasort on Open Cloud Testbed

Sorting 10 Billion Records (1.2 TB) at 4 Sites (120 Nodes)
Sustaining >5 Gbps--Only 5% Distance Penalty

Select property to monitor: | 01) network throughput (Mbps) -+ . Refresh time: c. Thresholds: Low: . Mid: |mn .High: S50 - ( Aoply )

Dp nCloud UIC cluster OpenCloud SL cluster
aaaaaaaaaaaaaaaaaaaa idth: 4442.09Mbps <aggregate cluster bandwidth: 223527\11;13

<aggrogate c]usl:er bandwidth: 6305.05 }}}}}

OpenCloud Testbed aggregatl bandwidth: 18577.65Mbps.
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OpenCloud Testbed Wins

Against All Comers!
Supercomputing 2008

I m & a

Bandwidth Challenge:

Unleashing the Power of the Network
Winner

Robert L. Grossman, Yunhong Gu,
Michal Sabala, David Hanley,

Shirley Connelly, David Turkington
University of lllinois at Chicago

Towards Global Scale Cloud Computing: Using Sector and
Sphere on the Open Cloud Testbed
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Just in Time OptlPlanet Collaboratory:
Live Session Between NASA Ames and Calit2@UCSD

Feb 19, 2009 From Start to
This Image in
Less Than 2 Weeks!

View from NASA Ames
Lunar Science Institute
Mountain View, CA

Virtual Handshake

HD compressed 6:1

NASA Interest
In Supporting
Virtual Institutes
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& Source: Falko Kuester, Calit2: Michael Sims, NASA




EVL’'s SAGE OptlPortal VisualCasting

Multi-Site OptlPuter Collaboratory

Total Aggregate VisualCasting Bandwidth for Nov. 18, 2008
Sustained 10,000-20,000 Mbps!
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