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Infrastructure Leaves its Mark --

Railroads
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Why Is There Chicago? -

Supernode on the Transportation Grid

e Railroad Infrastructure Required Caching
— Grain
— Livestock
« Caching Created Financial Markets
— Board of Trade
e Retailing Center Emerges
— Manufactured Goods Need Middleware
— Inventory and Redistribution
« Today Air Transport, Telecom Supernode

« Cronon, William. Nature's Metropolis: Chicago and the Great
West
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The Emerging Concept of a National Scale

Information Power Grid

fmagine a nattonal computng and information
infrastructure that allowed everyone to access the
information resources of the nation in much the
same way that one accesses electrical power today;
an ‘information Power Grid”
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The Grid Links People with

Distributed Resources on a National Scale

ﬂmputers + Supercomputers
. + Experimental Facilities

. High-Speed

Coollaborat e

. + Databases
Environments

+ Mass Storage
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The Grid - “Dependable, Consistent,

Pervasive Access to [High-end] Resources”

* Dependable: N\

— Can Provide Performance and
Functionality Guarantees

e Consistent:

— Uniform Interfaces to a Wide
Variety of Resources

* Pervasive:
— Ability to “Plug In” From Anywhere

NC@A
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The NSF Alliance -Prototyping a
National Scale Grid for the 21st Century

&= Virtual Environments

» Education, Outreach and Training

@ Application Technologies

& Enabling Technologies

& Partners for Advanced Computational Services
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Assembling the Links in the Grid

with NSF’s vBNS Connections Program

NCSA hosts NLANR Distributed Applications Support Team
o for vBNS and Internet 2 application users/developers

28 Alliance sites running...

..14 more in progress. Q
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Qwest Nationwide Network -

Backbone for Internet2 Abilene - More Links

Qwest Partnering with Cisco and Nortel
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Alliance‘98 Hosts 1000 Attendees

With Hundreds On-Line!

RealPlayer: Live from the Azzembly Hall Demo Floor [lj|E E3 Ap ril 1998 at

o e e UIUC Assembly Hall
ne 1| <p

All Speeches
are Archived
as WehCasts

NCSA
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Grid Enabled
Workshop and Training Facilities

iration by Jason Leigh, Elactronic Visualization Laboratory, Undv Ilinols at Chicago

Being Deployed Across the Alliance

NC@A
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Supercomputers, Networks, and Virtual Reality --
Computational Science Reaches 80 Million People

Colliding Galaxies (Smithsonian IMAX)-Donna Cox, Bob Patterson,
NCSA-From “Cosmic Voyage”-Nominated for Academy Award 1997
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The NCSA Information Workbench -
An Architecture for Web-Based Computing

User
Instructions Itqgsuus!tesr
and queries
q 4

(May have varying (May be of

. Format Translator, :
interfaces and be Q Enai d varying formats)
written in different e

languages) mProgram Driver E
—NCSA
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Using a Web Browser

to Run Programs and Analyze Data Worldwide

Population

Structure &
& Evolution

Function

Gene
Products

Pathways &
Physiology

Seszion Tools P1rote 00 Hucleic Tools Alignment Teals
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NCSA Biology Workbench
Has Over 6,000 Users From Over 20 Countries
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Alliance Chemical Engineering Team

Developing the Chemical Engineer’s Workbench

Couple Supercomputer Models
For All These Scales Together

O(km) O(m) O(cm) O(nm)

Access From a Web Browser!

NCSA
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../../../../../../../../../../movies/p34.lcse.qt

Using the Grid to Optimize

Chemical Plant Operations

Measurements and
Experimental Design

Process
e Data
Grid Coupling:
Sensors
Process Networks Parameter
I Data Estimation
HPC Models
Controls
Control e Process
Signals Plant-wide Control Model

NC@A

Alliance Chemical Engineering Applications Team National Computational Science Alliance



Goal-Create Collaborative Interface

to Link Multiple Investigators With the Grid

Status of ___ _ Interactive
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Jay> | didn’t realize that the ceolant temperature was 540 K.
File

ere saved in the directory: {[Jay> Lets rerun with the coolant temperature at GO0 K.
Erent> O.K, ['ll do that and store the results in the directory 17a.

Jay> It appears that we've consumed S0% of our reactants in the first 20% of the reactor,
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The Killer Application for the Grid -
Collaborative Tele-Immersion

- .
e e ————

|

CAVE ImmersaDesk

Different Physical Implementations of the

Alliance CAVE Software Libraries )
NCSA

Image courtesy: Electronic Visualization Laboratory, UIUC National Computational Science Alliance



Toward Remote Medical Analysis -
Human Spine CAT Scan Data in the CAVE

LBL: Tom Budinger, Thomas Schoenemann, Jonathan Maltz
NCSA: Rachael Brady, Clint Potter N C@ A

AI I ian Ce SCientifi c I nstru ment Team National Computational Science Alliance




Goal-Analyze and Record Complex Data sets
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Caveb5d Enables Interactive Visualizations of
Time-Varying, 3-Dimensional Vis5d Data Sets in CAVE Environments

Donna Cox, Robert Patterson, Stuart Levy, Marcus Thiebaux, Virtual Director Team NCS \
Glenn Wheless, Cathy Lascara, Old Dominion Univ. National Computational Science Alliance




Avatars Show Head & Hand Pointing In
Shared Virtual Space
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Goal-Create Shared Virtual Environment
CVD -- Collaborative Virtual Director

X1 SSEC
- EVL
=
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Power Wall ODU

Donna Cox, Robert Patterson, Stuart Levy, NCSAVirtual Director Team
Glenn Wheless, Old Dominion Univ. National Computational Science Alliance



Goal-Linking the CAVE to the Desktop:
Collaborative Java3D

Standalone or CAVE-to-Laptop-Collaborative
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A Working Model-Caterpillar’s Collaborative
Virtual Prototyping Environment

Real Time Linked VR and Audio-Video
Between NCSA, Peoria, Houston, and Germany

NCSA

National Computational Science Allia



The Continuing Exponential

Agent of Change

Cray X-MP Supercomputer
Located at National Center
Cost: $8,000,000

No Built in Graphics

56 kbps NSFnet Backbone

Personal Computer
Located on Desktops
Cost: $2,000

Interactive 3D Graphics
56 kbps Modem to Home

NC@A
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Supernodes on the Grid -
When You Need 100x the Power of Your PC

e

—NC@A

NCSA Origin Supercomputer Cluster National Computationsl Serence Al



The Supercomputers of the Next Five Years

Perform Trillions of Multiplications /| Second!

Peak TFLOPS

60

[]1SN2
50 l SN1
[ Origin /
40 .
10,000 Times Faster Than
20 NCSA’s First Cray X-MP
20 /
10
0 A
FY99 FYO0O FYO1 FY02 FYO03 FY04
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Harnessing the Unused Cycles of

Networks of Workstations

Alliance Nanotechnologies Team
Used Univ. of Wisconsin Condor Cluster -
Burned 1 CPU-Year in Two Weeks!

EEE|
Hel

University of Kansas is Installing Condor National Computational Science Allia



Buying a Supercomputer by the Yard!

“Supercomputer performance at mail-order prices”-- Jim Gray, Microsoft

192 Hewlett Packard
300 MHz

64 Compaq 333 MHz

NC@A
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Scientific Visualization of a
Thunderstorm Simulation 1988

ttp:/lwww.ncsa.uiuc.edu VISIMetasciencelArticles
MS_ Study-Numerically-Modeled-Severe-Storm-Wilhelmson.html National Computational Science Alliance




Multiple Tornadoes-
The Real Thing

31X simuitaneous " landspoul”™ type

non -supercell tornadoes mear
Lazbuddie, 1exas on 4 June 1995

Copyirghn Lenms Siermiback, 19900

Observation of a Multiple Landspouts-Each on Scale of Tens of Meters

CeA

National Computational Science Alliance




Multiple Tornado Simulation Analysis
in the CAVE using Virtual Director

Yellow Iso = Vorticity
Trajectories = Wind Flow
Grey Iso = Rainwater Cloud

Donna Cox, Robert Patterson, Stuart Levy, NCSA Virtual Director Team
Bruce Lee & Bob Wilhelmson, 3000 cpu-hour CM-5 Simulation National Computational Science Alliance



Storm and Mesoscale Ensemble Experiment 1998 -

Center for Analysis and Prediction of Storms

Kelvin Droegemeier, Director, CAPS
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Predicting Spring Storms in 1999 and Beyond --

A Grid Based Computational Science Experiment

* NCSA and Regional Models Running Concurrently
* Local NEXRAD Doppler Radars to Initialize Models
* Models Accessed Over Web by Airlines, Agencies

[—20-30 km Resolution Ensemble Domain
NESA & T X
Requirement: e = {E
5 Hr./day on " 1T T
Central and \jJ / =
Origin 128 ¢, \J N e
for 2 Months - "
N

Spring ‘99 |
. iy

N
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Bringing the Grid to K-12

Day 1:
-

The Journey

Begins A3-D
Chickscope Embnology... ' Reconstruction

3-D Reconstruction of a 24 Hour Chick Embryo

Somites /
Neural tube //

MNotochord

Endoderm Mesoderm

NCSA, UIUC Beckman Institute NC@/ \

http:/ichickscope.beckman.uiuc.edu/ National Computational Science Alliance




Bringing the Grid to Urban Centers
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Bringing the Grid to Rural America

The Champaign County Chamber of Commerce
and NCSA CCNet

e -EERFARM: e

NCSA

Ihttp:IIW3.aces.uiuc.edullnfoAgICyberFarmI National Computational Science Alla
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