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Computers are used in Many

Professions

B Science and Engineering
dPhysics, Chemistry, Biology

L Aerospace, M echanical,
Civil, Environmental

B Architecture
U Building and Bridge Design
B Computer Animation

JCartoons, Movies,
Advertising

L Games (Playstation,
Nintendo, PC games, etc)

B Graphic Arts/Design
B Computer Programmers

CCR
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Co-Founder of Intd

would double every 12/18 months

Disk storage doubling every 12 mos.

B Aggregate bandwidth doubling every 9 mo

Predicted (1965/75) that transistor density

Processing speed doubling every 18 mos.
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Gordon E. Moore

B A computation that took 1
year torun on aPC in 1985
would only take5 minsto
run on a PC today!

B A computation that runsin
2 hourson a PC today
would have taken 24 years
torun on a PC in 1985!
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-Beowulf Clusters

B |ndustry Standard Hardwar e and Software ThomaS%:t'gg]
1 PC-Based Components (Intel or AMD)
d Ethernet or Myrinet
dLinux, PBS, MPI
d*“ Commodity Off-The-Shelf” (COTYS)

B Operatesasa Single System PR
B Rivals Performance of Traditional Supercomputer
at a Fraction of the Price
SR LN
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—Supercomputers——

B Fastest computersat any point in time
B Used to solve large and complex problems
B Machines 1000 times faster than a PC

B M achines 10 times slower than what
you need to solvethe most challenging
problems

“Seymour Cray isthe Thomas Edison of the supercomputing industry” Seymour Cray
-Larry L. Smarr 1925-1996
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Earth Simulator

m 40T Flops Peak
B Homogeneous, i
Centralized.

|

| Cartrisge Tepe Library Syatsm

R _Eurn'lng of
fossil fuel,
Deforestation

o

hnic activity Air pollution
CCR
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1999-2003 Snapshot

B High-Performance Computing and High-End Visualization
1 110 Research Groupsin 27 Depts
13 Local Companies
1 10 L ocal Institutions

B External Funding

d $111M External Funding
O%$13.5M aslead
Q$97.5M in support

0 $41.8M Vendor Donations
B Ddliverables
1 350+ Publications

4 Software, Media, Algorithms, Consulting,
Training, CPU Cycles...

‘Center for Computational Research
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-Major- CCR-Resources———

B Del Linux Cluster: #22® #25® #33® SGI Origin3800
0 600 P4 Processors (2.4 GHz) g g;' grgzﬁrsiggoel\é I_||32')Sk
0 600 GB RAM; 40 TB Disk; Myrin ' !

. _ Apex Bioinformatics System
B Ddl Linux Cluster: #187 ® #368® of 0 Sun V880 (3), 6800, 280R (2), Pl11s

1 4036 Processors (Pl 1.2 GHZz) 0 Sun 3960: 7 TB Disk Storage
4 2TB RAM; 160TB Disk; 16TB SNm HP/Compag SAN
U Restricted Use (Skolnick) - Q 75 TB Disk; 190 TB Tape

Exit Strategy Required for Following
B |IBM RS/6000 SP
O 78 Heter ogeneous Processor s
B Sun Microsystems Cluster
O 80 Heter ogeneous Processor s
O Myrinet
B SGI Intel Linux Cluster
O 150 PII1 Processors (1 GHZz)
O Myrinet

.‘

CCR
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Grid-Computing-Overview-

Thanksto
Mark Ellisman

Data JAcquisition Advanced | Visualization

Analysis

Computational -
Resour ces S

L ar ge-Scale Databases
B Coordinate Computing Resour ces, People, I nstrumentsin Dynamic
Geographically-Distributed Multi-1nstitutional Environment
B Treat Computing Resourceslike Commodities
0 Compute cycles, data storage, instruments
0 Human communication environments

B No Central Control: No Trust

I maging I nstruments

CCR
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Advanced CCR Data Center (ACDC)

Computational Grid Overview

Joplin: Compute Cluster

300 Dual Processor
2.4 GHz Intel Xeon
RedHat Linux 7.3

38.7 TB Scratch Space

Nash: Compute Cluster

75 Dual Processor
1 GHz Pentium Il
RedHat Linux 7.3

1.8 TB Scratch Space

ACDC: Grid Portal
4 Processor Dell 6650

Young: Compute Cluster

16 Dual Sun Blades
47 Sun Ultrab
Solaris 8

770 GB Scratch Space

Expanding
RedHat, IRIX, Solaris,
WINNT, etc

I

Mama: Compute Cluster

9 Dual Processor
1 GHz Pentium Il
RedHat Linux 7.3
315 GB Scratch Space

1.6 GHz Intel Xeon
RedHat Linux 9.0

66 GB Scratch Spactﬁ

g —

Crosby: Compute Cluster

SGI Origin 3800
64 - 400 MHz IP35
IRIX 6.5.14m

360 GB Scratch Space

CCR

19 IRIX, RedHat, &
WINNT Processors

T1 Connection

Computer Science & Engineering
25 Single Processor Sun Ultra5s

School of Dental Medicine
9 Single Processor Dell P4 Desktops

Hauptman-Woodward Institute
13 Various SGI IRIX Processors

Note: Network connections are 100 Mbps unless otherwise noted.
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*Molecular Structure Determination

via Shake-and-Bake

B SnB Software by UB/HWI
Q“Top Algorithms of the Century”

B \Worldwide Utilization

B Critical to Rational Drug Design

B |mportant Link in Structural Biolog
B VVancomycin: Antibiotic of Last Resort

B Current Effort
dGrid
 Collaboratory
U Intelligent Learning

CCR
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, Groundwater FHow-Modehng

B Regional-scale modeling of groundwater
flow and contaminant transport (Great
L akes Region)

B Ability toinclude all hydrogeologic |
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B Utilized 10,661 CPU days (32 CPU year gyt e comn e Sacs mapEnnmond Cnas
computing in past year on CCR’scommodity
clusters
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Colima
H/1L. = 0.05

e au,‘_‘__

B |ntegrateinformation g&
from several sources

J Smulation results
O Remote sensing
1 GlSdata

B Develop realistic 3D
models of geophysical
mass flows

B Present information

at user appropriate
resolutions

High End Simulation

. ) and Visualization
Scientists *
Remote 'Real time
Hazard - visualization server
Managers *

Web éervers
Public / * \
‘Web based

visualization

HE®HWpEHPOQ®

H%

CCR
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B Fakespace ImmersaDesk R2
O Portable 3D Device

B Tiled-Display Wall
L 20 NEC projectors. 15.7M pixels
O Screenisl1ll” 7
4 Dell PCswith Myrinet2000

B Access Grid Node

4 Group-to-Group Communication
O Commodity components

B SGI Reality Center 3300W
1 Dual Barco'son 8~ 4’ screen

B VREX VR-4200 Stereo Imaging
Proj ector
U Portable projector workswith PC

CCR
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. Visualization in Planning
} Studies

www.BAVIZ.coOM

Bergmann Associates: Indian Street Bridge'- Florida

CCR
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E\/illiamsville Toll Barrier Improvement
Project

Williamsville Toll Barrier Improvement Project (Night)

Eastbound Toll Barrier Westbound Toll Bamier

Initial Photo Match incorporating real and computer-gener ated

-_ cComponents
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Real-time Stmulation

2 B

Key Receptor Sites
I:I Multiple Viewpoints
O Fully Interactive
0 Aerial Photography

www, B AY | Z.o0om

CCR
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. —Accident Reconstruction

CCR
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- The Accident

2 B

i Outlet Mall
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. Accident Animation
(Driver’s View)

s

CCR
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B Collaboration with
Children’s Hospital

L eading miniature
access surgery center

B Application reads data ‘\\
output from a CT Scan

B Visualize multiple ] e e el
surfacesand volumes = .. peme [T :
B Export images, movies s _-ﬂul = D aig m':m
or CAD representation | ™ weaf- B L
uuuuuuuuu [ Aty s [ xml_w

Copy o hasked | e I Apply tmal | [ Active M

of mode — e =

[ ‘File Gptinns| =0 Qptians | Vol Optiona| Advanced| Copure |
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Multiple-Sclerosts Project

K

B Compare caudate nuclel
petween M S patientsand
nealthy controls

B | ooking for sizeaswdll
as structure changes
L ocalized defor mities
L Spacing between halves
B Ableto seecorrelation
between disease
progression and physical
structur e changes

CCR
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B StreetScenes® isa
Virtual Reality (VR)
softwar e solution for 3D
visualization of surface
traffic

B 3D modéel of proposed
soccer stadium In
Rochester

B Used StreetScenes® to
Import output filefrom

Synchro traffic
simulation

=
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Setect-WNY-Synergies—

B |BC Digital B Niagara College
d Gov. Pataki Visit Q Start up
] Peace Bridge (Early & Current)
O Buffalo-Niagara M edical Campus
1 Compute Cyclesfor Animation

B Bergmann Associates

O Peace Bridge (Current)

B Hauptman-Woodward
Medical Research Institute

Q Peace Bridge (Current) J Computing
Q NYS Thruway Toll Plaza J CoIIaPoratory |
B Azar & More B TheChildren’s Hospital of
Q Reenactment of 1901 Pan Am Buffalo
Exhibition 0 Medical Visualization
1 PHSCologram & Courses B Veridian

0 Avid Digital Editing 0 Battlespace M anagement

CCR
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—QOutreach

B HS Summer Workshopsin Computational Science
UChemistry, Bioinformatics, Visualization
d10-14 HS Students Participate Each Summer for 2 weeks
Project-Based Program

CCR
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—QOutreach

B Pilot HS Program in Computational Science

dYear long extracurricular activity at Mount St. Mary'’s,
City Honors, and Orchard Park HS

Produce next generation scientists and engineers
dStudentslearn Perl, SQL, Bioinfor matics
J1$50.000 startup fundina from Verizon, PC’s from HP

-

CCR
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—Medta Coverage

e Bl.lSlnué guS FlI'St | BUFFALO
NEWS

T..:' HMOs t:ut Medillre premiums
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Patio home
development
proposed for

= Tewnoof Aurora | art director
up for award
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