Accelerating Toward the Singularity

Invited Presentation
Singularity University Formation Meeting

NASA Ames
Mountain View, CA
September 19, 2008

Dr. Larry Smarr

Director, California Institute for Telecommunications and
Information Technology

Harry E. Gruber Professor,

UucsD Dept. of Computer Science and Engineering
UCIrvine Jacobs School of Engineering, UCSD




Three Accelerators for

an Exponentially Data Rich World

* Supercomputers Surpassing Human Brain Speed

- Scalable Visualization of Large Scale Images

* Personal Lightpaths Enable Global Collaboratories

All Are Transformational
for Singularity University

UClIrvine




First Sustained PetaFLOP Supercomputer

« NSF’s IBM Blue Waters at NCSA
— On-Line 2011
— 200,000 Processor Cores
— 1 PetaByte Memory

— 10 PetaBytes of Rotating Storage
— Ya of UIUC Electricity

BLUE WATERS

SUSTAINED PETASCALE COMPUTING

UClIrvine




Fastest Computer on Earth will Reach

~ Human Brain Speed 100 PetaFLOPS by 2016

 Requires Megacomputers~One Million Cores
 Runs ~ One Million Times Hotter than Brain
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Accelerator: Visualize Vast Data Sets
Using Scalable Commodity Systems

300 MPixel Image! |
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Scalable Displays Allow Both
Global Content and Fine Detalil

: : 30 MPixel SunScreen Display Driven by a 20-
UCIrvine node Sun Opteron Visualization Cluster




Allows for Interactive Zooming

UClIrvine Source: Mark Ellisman, David Lee, Jason Leigh



Global Innovation Centers are Being Connected
with 10,000 Megabits/sec Clear Channel Lightpaths
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VCSD Research on 100 Gbps and 1 Tbps

UCIrvine Source: Maxine Brown, UIC and Robert Patterson, NCSA



Optical Fiber Telepresence
Will Accelerate Rate of Global Discovery

Melbourne, Australia g = Q\




Ultra Resolution Virtual Reality:
Global Collaboratory
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