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Center for Computational Research
1998-2005 Snapshot

n High-End Computing, Storage, Networking, and Visualization
q ~140 Research Groups in 37 Depts

mPhysical Sciences
mLife Sciences
mEngineering
mScientific Visualization, Medical Imaging, Virtual Reality

q 13 Local Companies 
q 10 Local Institutions

n External Funding: $300M+
n Total Leveraged WNY: $500M+
n Deliverables
q 1100+ Publications
q Software, Media, Algorithms, Consulting,                        

Training, CPU Cycles… 
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n SGI Altix3700 (0.4TF peak)
q 64 Processors (1.3GHz ITF2)
q 256 GB RAM
q 2.5 TB Disk

n Apex Bioinformatics System
q Sun V880 (3), Sun 6800
q Sun 280R (2)
q Intel PIIIs
q Sun 3960: 7 TB Disk Storage

n HP/Compaq SAN
q 75 TB Disk; 190 TB Tape
q 64 Alpha Processors (400 MHz) 
q 32 GB RAM; 400 GB Disk

Major Compute/Storage Resources
(22 TF Peak Compute & 130 TB of User Storage)

n Dell Linux Cluster (10TF peak)
q 1600 Xeon EM64T  Processors (3.2 GHz)
q 2 TB RAM; 65 TB Disk
q Myrinet / Force10
q 30 TB EMC SAN

n Dell Linux Cluster (2.9TF peak)
q 600 P4 Processors  (2.4 GHz)
q 600 GB RAM; 40 TB Disk; Myrinet

n Dell Linux Cluster (6TF peak)
q 4036 Processors (PIII 1.2 GHz)
q 2TB RAM; 160TB Disk; 16TB SAN

n IBM BladeCenter Cluster (3TF peak)
q 532 P4 Processors (2.8 GHz)
q 5TB SAN

n SGI Intel Linux Cluster (0.1TF peak)
q 150 PIII Processors (1 GHz)
q Myrinet
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CCR Visualization Resources
n Fakespace ImmersaDesk R2

q Portable 3D Device
q Onyx2: 6 R10000 @ 250MHz 
q 2 IR2 Pipes; 3 64MB texture memory mgrs.

n Tiled-Display Wall
q 20 NEC projectors: 15.7M pixels
q Screen is 11’×7’
q Dell PCs with Myrinet2000

n Access Grid Nodes (2)
q Group-to-Group Communication
q Commodity components

n SGI Reality Center 3300W
q Dual Barco’s on 8’×4’ screen
q Onyx300: 10 R14000 @ 500MHz
q 2 IR4 Pipes; 1 GB texture mem per pipe
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CCR Research & Projects
n Archaeology
n Bioinformatics/Protein Folding
n Computational Chemistry
n Computational Fluid Dynamics
n Data Mining/Database
n Earthquake Engineering
n Environ Modeling & Simulation
n Grid Computing
n Molecular Structure Determination
n Physics

n Videos: MTV
n Urban Simulation and Viz

q StreetScenes
q I-90 Toll Barrier
q Medical Campus
q Peace Bridge

n Accident Reconstruction
n Scientific Viz

q Dental
q Surgery
q MRI/CT Scan
q Confocal Microscopy
q Crystallization Wells
q Collaboratories



Real-Time Visualization
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3D Medical Visualization App

n Collaboration with 
Children’s Hospital
qLeading miniature 

access surgery center
n Application reads data 

output from a CT Scan
n Visualize multiple surfaces 

and volumes
n Export images, movies or 

CAD representation of 
model
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StreetScenes: Real-Time
3D Traffic Simulation

nAccurate local landmarks: Bridges, Street Signs, Business, Homes
nCan be viewed from driver’s perspective
nReal-Time Navigation
nWorks with
nCorsim
nSynchro

nGenerate AVI & MOV
nSimultaneously multiple
nTraffic Loads
nSimulation
nVarying POV



Animation & Simulation

Rendered Scenes
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Thruway HOT Lanes 
Animation
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Peace Bridge Visualization:
Animation & Simulation

n International Crossing
n The Problem
q75 year old bridge
q3 lanes – poor capacity
qExisting US plaza: small 

and poor design

nProposed Options
qRelocate US plaza
qBuild a 3-lane companion span 
& rehab existing bridge
qBuild a six lane signature span
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Public Forum
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DISCOM

SinRG

APGrid

IPG …

Grid Computing
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Grid Computing Overview 

n Coordinate Computing Resources, People, Instruments in Dynamic 
Geographically-Distributed Multi-Institutional Environment

n Treat Computing Resources like Commodities
q Compute cycles, data storage, instruments 
q Human communication environments

n No Central Control; No Trust

Imaging Instruments Large-Scale Databases

Data   Acquisition AnalysisAdvanced   Visualization

Computational 
ResourcesLHC
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ACDC-Grid 
Cyber-Infrastructure

n Integrated Data Grid
qAutomated Data File Migration based on profiling users.

n Lightweight Grid Monitor (Dashboard)
n Predictive Scheduler
qDefine quality of service estimates of job completion, by 

better estimating job runtimes by profiling users.

n Dynamic Resource Allocation
qDevelop automated procedures for dynamic computational 

resource allocation.

n High-Performance Grid-Enabled Data Repositories
qDevelop automated procedures for dynamic data 

repository creation and deletion.
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ACDC-Grid Collaborations
n High-Performance Networking Infrastructure
n WNY Grid Initiative
n Grid3+ Collaboration
n iVDGL Member

q Only External Member
n Open Science Grid Member

q Organizational Committee
q Blueprint Committee
q Security Working Group
q Data Working Group
q GRASE VO

n Grid-Lite: Campus Grid
q HP Labs Collaboration

n Innovative Laboratory Prototype
q Dell Collaboration



ACDC-Grid 
Monitoring:

The ACDC-Grid
DASHBOARD

http://osg.ccr.buffalo.edu
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n Structural Biology
q SnB and BnP for Molecular Structure Determination/Phasing

n Groundwater Modeling
q Ostrich: Optimization and Parameter Estimation Tool
q POMGL: Princeton Ocean Model Great Lakes for Hydrodynamic 

Circulation
q Split: Modeling Groundwater Flow with Analytic Element Method

n Earthquake Engineering
q EADR: Evolutionary Aseismic Design and Retrofit; Passive Energy 

Dissipation System for Designing Earthquake Resilient Structures
n Computational Chemistry
q Q-Chem: Quantum Chemistry Package

n Geographic Information Systems & BioHazards
q Titan: Computational Modeling of Hazardous Geophysical Mass 

Flows

Grid-Enabling Application 
Templates (GATs)
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Grid Services and Applications

ACDC-Grid 
Computational 

Resources

ACDC-Grid 
Computational 

Resources

ACDC-Grid
Data 

Resources

ACDC-Grid
Data 

Resources

Applications

Local Services

LSF

Condor MPI

TCP SolarisIrix

WINNT

UDP

High-level Services 
and Tools

Globus 
Toolkit

globusrunMPI

NWS

MPI-IO

Core Services

Metacomputing 
Directory 
Service

GRAM

Globus 
Security 
Interface

GASS

C, C++, Fortran, PHP

Shake-and-Bake OracleMySQLApache

PBS Maui Scheduler

RedHat LinuxStork

Adapted from Ian Foster and Carl Kesselman



Startup Screen for ACDC-Grid Job Submission



Instructions and Description for Running a Job on ACDC-Grid



Software Package Selection



Full Structure / Substructure Template Selection



Default Parameters Based on Template



SnB Review (Grid job ID: 447)



Graphical Representation of Intermediate Job Status



Status of Jobs



User starts up – default image of structure.

Heterogeneous Back-End Interactive Collaboratory



Molecule scaled, rotated, and labeled.
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Current Efforts
n Grass Roots NYS Grid
qSUNY-Buffalo
qNiagara University
qCanisius College
qSUNY-Geneseo
qSUNY-Binghamton
qColumbia
qHauptman-Woodward Inst.

n Expand to Ontario??
n Harden
qDashboard
qPredictive Scheduler

n GRASE VO: Grid 
Resources for Advanced 
Science and Engineering 
Virtual Organization
q (Non-Physics Research)
qStructural Biology
qGroundwater Modeling
qEarthquake Engineering
qComputational Chemistry
qGIS/BioHazards
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