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B Buffalo’'s Center of Excellencein Bioinformatics
B Supercomputing & Visualization in CCR
B Grid Computing Overview

B \WNY Computational & Data Grids
dShake-and-Bake: Computational Crystallography
JECCE: Computational Chemistry
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Btomedical-Advances——

PSA Test (screen for Prostate Cancer) M Direct Methods Structure

Avonex: Interferon Treatment for Determination
Multiple Sclerosis U Listedon“Top Ten
Artificial Blood Algorithms of the 20t

Nicor ette Gum Century” |
Fetal Viability Test 0 Vancomyain
| mplantable Pacemaker 1 Gramacidin A

i i T High Throughput EeEEE—
Edible Vaccinefor HepatitisC [
Timed-Re InsuliipTher " Crystallization Method: Patented
. . Py NIH National Genomics Center:
Anti-Arrythmia Ther apy Northeast Consortium
] Tarantulavenom

Howard Hughes M edical
|nstitute: Center for Genomics &
Proteomics
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-Major-CCR-Resources———

B Ddl Linux Cluster: #22® #25® #38 B SGI Origin3800
0 600 P4 Processors (2.4 GHZ) 0 64 Processors (400 MH2)
0 600 GB RAM; 40 TB Disk; Myrinet_ = 32 GB RAM; 400 GB Di

_ _ ® |BM RS/6000 SP
B Ddl Linux Cluster: #187® #368 ® off 0 78 Processor s

1 4036 Processors (Pl 1.2 GHZ) 0 26 GB RAM: 640 GB Di
4 2TB RAM; 160TB Disk; 16TB SN m sun Microsystems Cluster

U Restricted Use (Skolnick) Q 48 Sun Ultra 5s (333MH

0 16 Dual Sunblades (750MH?z)
0 30 GB RAM, Myrinet
B SGI Intel Linux Cluster
O 150 PII1 Processors (1
Qd 75GB RAM, 25TBD
B Apex Bioinformatics Syst
O Sun V880 (3), 6800, 280R (2), PllIs
0 Sun 3960: 7 TB Disk Storage
B HP/Compag SAN (4Q03)
O 75TB Disk; 200 TB Tape

el
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" "Bioinformatics in Buffalo

A $360M Initiative

B New York State: $121M
B Federal Appropriations. $13M
B Corporate: $146

B Foundation: $15M

O (irants& Contracts. $64M




Bioinhformatics Partners

B | ead Institutions gy

O University at Buffalo (UB) f,. mw?ﬂ
Q Hauptman-Woodward Medical ReseaEch Inst Bl -
1 Roswdll Park Cancer Institute " LT— G,

B Corporate Partners o >

1 Amersham Phar macia, Beckman CoUe&re ,,-3:.-
Bristol Myers Squibb, General Electric g
Human Genome Sciences, | mmco, |
| nvitrogen, Pfizer Phar maceutical,
Wyeth Lederle, Zeptometrix

4 Ddll, HP, SGI, Stryker, Sun
O AT&T, Sloan Foundation

d InforMax, Q-Chem, 3M, Veridian %“

W BioPharma Ireland, Confederation of:}_ oy
|ndian I ndustries TO FUNCTION

PROTEN-FROTEIN

DCCRING

b
{'1.‘-#
l."
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E’UB Bioinformatics Snapshot
2002-03

B 7/02: Jeff Skolnick, Director B Resources(Capaldi, Holm, Penksa,
O Brought 13 addit’| staff with him Miller, et al.)
O Authorized to hire 10 additional Q Building

research groups _ 0 6TF® 10TF Compute Cluster
B 4/03: Norma Nowak, co-Dir |

 Authorized to hire 10 additional
resear ch groups

B 9/03: Dani€l Fischer, Dir of Ed
B Additional Members TBD
B External Funding ($0)
O Applications submitted
B Ddiverables
O 12 scientific papers
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'Related Academic Programs

K (Pitman, et al.)

B Bachelor’'s& Master’s Program in Bioinformatics

B Related Disciplines

U Chemical Biology (Sloan Support)

O Computational Chemistry (Sloan Support)

O Environmental Analysis (Sloan Support)

U Medical Informatics (Graduate Certificate)

U Pharmacometrics

U UB-HW!I Department of Structural Biology (Ph.D.)
B Advanced Degreesunder Development

U Biophotonics

B Complementary Degreesin WNY
U CanisiusCollege & RIT

O Niagara University NY S $5M Center of Excellencein
Bioinformatics (degrees in development)

CCR

Iﬁ Univerdity at Buffalo The Sate University of New York  Center for Computational Research



1 110 Research Groupsin 27 Depts
25 Companies and I nstitutions

B Sample Areas
O Urban Visualization and Simulation
O Computational Chemistry
O Ground Water Modeling
1 Geophysical Mass Flows
O Networked Multimedia
1 Medical Imaging

B Training
O Workshops, Cour ses
(1 Degree Programs

CCR
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B Personnd

O 18 State-Supported Staff
(15 Technical / 3 Clerical)

d 2 Grant-Supported Staff
O Undergraduates (REUs, Wo kSl
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...

% Univerdity at Buffalo The Sate University of New York

Center for Computational Research




Computational Chemistry (King, Kofke, Coppens, Furlani, Tilson, Lund,
Swihart, Ruckenstein, Garvey)

O Algorithm development & simulations
Groundwater Flow M odeling (Rabideau, Jankovic, Becker, Flewelling)

O Predict contaminant flow in groundwater & possible migration into streams and lakes
Geophysical M ass Flows (Patra, Sheridan, Pitman, Bursik, Jones, Winer)

O Study of geophysical mass flows for risk assessment of lava flows and mudslides

Bioinfor matics (Zhou, Miller, Hu, Szyperski — NIH Consortium, HWI)

O Protein Folding: computer ssmulationsto understand the 3D structure of proteins
O Structural Biology; Phar macology

Computational Fluid Dynamics (Madnia, DesJardin, Lordi, Taulbee)

0 Modeling turbulent flows and combustion to improve design of chemical reactors,
turbine engines, and air planes

Physics (Jones, Sen)
0 Many-body phenomena in condensed matter physics
Chemical Reactions (Mountziaris)

Molecular Simulation (Errington)
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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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" Sample-Visualization-Areas

B Computational Science (Patra, Sheridan, Becker, Flewelling,
Baker, Miller, Pitman)
1 Simulation and modeling
B Urban Visualization and Simulation (CCR)
 Public projectsinvolving urban planning

B Medical Imaging (Hoffmann, Bakshi, Glick, Miletich, Baker)
1 Toolsfor pre-operative planning; predictive disease analysis

B Geographic Information Systems (CCR, Bisantz, Llinas,
Kesavadas, Green)
1 Parallel data sourcing software

B Historical Reenactments (Paley, Kesavadas More)
Q Faithful representations of previoudy existing scenarios

B Multimedia Presentations (Anstey, Pape)
O Networked, interactive, 3D activities

CCR
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ShoaErous | MIP Group

Ful Screen

Collaboration with
Children’s Hospital

U Leading miniature
access surgery center

B Application reads data
output from a CT Scan

. VISlJallze mUItIpIeSLIrfaceS I Topgletdask T cinky blask | [lsoWible |  PesstComers| [ Showdoes |  [alWebe |
and volumes e e J
. . [ ] i
B Export images, movies or e o 2ot Hiﬁ S
CAD representation of 0 M comssin|  co | o
fommdesin Crop Mode
model = \_wnl S B
Sopytoiaskafue ot [R50 I | e [
(25 | e e [0
it Fir Cptiors | 1o Grtiona| Yol Option=| Advanced | Caphure |
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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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X-Ray-CrystaHography——

atomsin acrystal.

B Procedure

1. |solateasinglecrystal.
2. Perform the X-Ray diffraction experiment.

P ,,:,,,

P .,fz--._'j- b
SWM%

3. Determine molecular structurethat agrees
with diffration data.

CCR
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i X-Ray Data & Corresponding
-

Molecular Structure

Underlying atomic arrangement isrelated to thereflectionsby a 3-D
Fourier transform.

Ll e !
eee0e o QW_'-’
Reciprocal or *** ‘& Real Space
“Phase” Space . 5
oo FFT-1
‘e &/
X-Ray Data Molecular Structure

*Phaseslost during the crystallographic experiment.
*Phase Problem: Deter mine phases of thereflections.

CCR
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Shake and-Bake Method:

S ———— S ——

Dual-Space Refinement

Trial

Structures DeTitta, Hauptman,
Shake-and-Bake ;e wess
Structure
Factors Tangent
Formula—>
l Trial _ )
> Phase Density : _
Phases Refinement Modification
(Peak Picking)
Par ameter FFT-! (LDE)

Qhift - — Solutions

Reciprocal Space Real Space

“ Shake” “Bake"

CCR
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Ph8755:-SnB Histogram—

Atoms: 74 Phases: 740
Space Group: P1 Triples: 7,400
60
Trials: 100
50
Cycles: 40
40
30
Rmin range: 0.243 - 0.429
20

10 I

0.252 0.272 0.292 0.312 0.332 0.352 0.372 0.392 0.412 0.432
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Phasing-and -Structure-Size

Se-Met with Shake-and-Bake

......?

Se_Met 190kDa

Multiple Isomorphous Replacement

Shake-and-Bake

N

Conventional Direct Methods Vancomycin

0 100 1,000 10,000 100,000
Number of Atoms in Structure

CCR
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GLOBAL

DISCOM

g e SinRG

United rtual :
Sta]tes observg{ APGrid

PROTEIN DATA BANK

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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Factors-Enabling-the-Grid

B [nternet isInfrastructure
1 ncreased networ k bandwidth and advanced services
B Advancesin Storage Capacity
dTerabyte costs less than $5,000
B |nternet-Aware | nstruments
B |ncreased Availability of Compute Resour ces
dClusters, supercomputers, storage, visualization devices
B Advancesin Application Concepts
L Computational science: ssmulation and modeling
dCollaborative environments® large and varied teams
B Grids Today
dMoving towards production; Focuson middleware

Iﬁ Univerdity at Buffalo The Sate University of New York  Center for Computational Research CCR



( The Globus Project

(lan Foster and Carl Kesselman)
B Globus modd focuses TheGrid asalLayered Set of Services

Grid services
J Resource access and
management

Q Grid FTP = | ovusin

 Information Service
O Security services
O Authentication
QAuthorization
QPolicy
QDelegation

O Network reservation,
monitoring, control

CCR
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NSFExtenstble TeraGrid-Factlity

Caltech: Data collection analysis LEGEND ANL: Visualization
Clust ¢ Visualization
0atrincs [0 . : o & o 1.25 TF 1A-64
torage erver are emory *
IA32 Datawulf — 96 Viz nodes
80 TB Storage - Disk Storage @ Backplane Router 20 TB Storage

Extensible Backplane Network
LA Chicago
40 Gb/s Hub

30 Gb/s 30 Gb/s

30 Gbh/s

Figure courtesy of 30 Gb'/s

Rob Pennington, NCSA

4 TF IA-64 10 TF IA-64 6 TF EV68
DB2, Oracle Servers 28 large memory nodes 71 TB Storage
500 TB Disk Storage . 230 TB Disk Storage 0.3 TF EV7 shared-memory
6 PB Tape Sto and data mining 150 TB Storage Server
1.1 TF Powe - - ﬁ . '

SDSC.: Data Intensive NCSA: Compute Intensive PSC: Compute Intensive
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Critical Resources:

F WNY Computational & Data Grids

B Computational & Data Resources (CCR)
d10TF Computing & 78TB Storage

B | nstruments (HWI, RPCI)

dMicroarray; Diffractometer; NMR
dHigh-Throughput Crystallization Laboratory

B Data Generation (HWI)
d7TB per year

B Databases (UB-N, UB-S, BGH, CoE)
dSnB; Multiple Sclerosis; Protein/Genomic

CCR
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Network Connections

CENTER FOR
CCRigzE - ___ o Mbps .cse@baf;%ff

www.ccr.buffalo.edn
100 Mbps
—1.54 Mbps (T1) - RPCI 100 Mbps 0oC-3-11
MedlcaI/Dental

44 7 Mbps (T3) - BCOEB 155 Mbps (OC-3) I2

1.54 Mbps (T1) - HWI

NYSERNet
BCOEB ? 350 Main St
@ Abile =622 Mbps (OC-12) Commercial

CCR
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NetweﬂeConnections (New)

www.ccr.buffalo.edu

CCREE 1000 Mbps— .cse@ba%u/b

("_'_/‘
—

s

100 Mbps
AN
100 Mbps
AN
Medical/Dental
, 1000 Mbps— — RIA
I \_ﬂ UB c?ntrollled
@ﬁ 1000 Mbps meet-me loc.
0C-3-11
1000 Mbps —'L NYSERNet
350 Main St
— - Commercial
i 622 Mbps (OC-12
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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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182 GB Storage

Joplin: Compute Cluster

300 Dual Processor
2.4 GHz Intel Xeon
RedHat Linux 7.3

38.7 TB Scratch Space

A
~—.N,—

Nash: Compute Cluster

75 Dual Processor

1 GHz Pentium Il
RedHat Linux 7.3

1.8 TB Scratch Space

I 100 GB Storage

56 GB Storage

. ——t

Young: Compute Cluster

16 Dual Sun Blades
47 Sun Ultrab
Solaris 8

770 GB Scratch Space

ACDC: Grid Portal
4 Processor Dell 6650

70 GB Storage

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 E
66 GB Scratch Space

—
D

CSE Multi-Store

— 218  ~
—
3

Storage Area Network
75TB

e —
136 GB Storage

100 GB Storage

Crosby: Compute Cluster

SGI Origin 3800
64 - 400 MHz IP35
IRIX 6.5.14m

360 GB Scratch Space

Network Attached :
1 Dual Processor

Storage 250 MHz IP30 |

480 GB IRIX 6.5 ;

Fogerty: 'L'nn-:ic;r Flock Master

CCH

19 IRIX, RedHat &
WINNT Processors

T1 Conmectian

Computer Science & Engineering
25 Single Processor Sun Ultrabs

School of Dertal Medicine

Hauptman-Woodward Institute
13 Various SGI IRIX Processors

9 Single Processor:Dell P4 Desktops

Note: Network connections are 100 Mbps unless otherwise noted.
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WNY Grid Highlights —

B Heter ogeneous Computational & Data Grid
B Currently in Betawith Shake-and-Bake
B \WNY Releasein March

B Bottom-Up General Purpose | mplemenation
dEase-of-Use User Tools
dAdministrative Tools

B Back-End Intelligence
dBackfill Operations

dPrediction and Analysis of Resourcesto Run
Jobs (Compute Nodes + Requisite Data)

Iﬁ Univerdity at Buffalo The Sate University of New York  Center for Computational Research CCR



Data Grid Motivation & Goal

B Motivation:

U L arge data collections are emerging as impor tant
community resour ces.

O Data Gridsinherently complements Computational
Grids, which manipulate data.

1 A data grid denotes a large network of distributed storage
resources such as archival systems, caches, and databases,
which arelinked logically to create a sense of global
persistence.

B Goal:

L To design and implement transparent management of
data distributed across heter ogeneous r esour ces, such
that the data is accessible via a uniform web interface.

CCR
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544 GB Storage

O Located on 6 heter ogeneous
ACDC-Grid resources

B 430 GB Storage
 Located on 1 dual processor

e NG ——
56 GB Storage

Network Attached

Dell PowerVault server Storage [ 70GB Storage
B 75,000 GB Storage (10/03) 8058 100 GB Storage |
Q Served by 4 — 16 processor HP 100 GB Storage |

CSE Multi-Store
>TB 136 GB Storage

182 GB Storage

Storage Area Network
75TB

CCR

GS1280 servers
B 2,000 GB Storage
O Served by Sun Ultra-60 servers

B 78,024 GB Total Data Grid
Storage available and accessible
from the ACDC-Grid Portal

% Univerdity at Buffalo The Sate University of New York  Center for Computational Research



Objectives

B |nstall Grid-Enabled Version of SnB
B Job Submission and Monitoring over Internet
B SnB Output Stored in Database

B SnB Output Mined through Internet-Based
Integrated Querying Tool

B Serveas Templatefor Chem-Grid & Bio-Grid
B Experience with Globusand Related Tools

CCR
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Grid-Services-and-Applications

-and-Bake ache ysaL racte
: |l. nd-Bake a i! SQL /

i

D ||

dor fat Linux | WINNT
e [ we | ik | solaris
Adapted from lan Foster and Carl Kesselman

CCR
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" Grid Enabled- ShB-Execution

dUser
Qdefines Grid-enabled SnB job using Grid Portal or SnB
Qsupplieslocation of data filesfrom Data Grid
Qsupplies SNnB mode of operation

Grid Portal

Qassemblesrequired SnB data and supporting files,
execution scripts, database tables.

Odetermines available ACDC-Grid resour ces.
JACDC-Grid job management includes:

Qautomatic determination of appropriate execution times,
number of trials, and number/location of processors,

Qlogging/status of concurrently executing resourcejobs, &

Qautomatic incor poration of SnB trial resultsinto the
molecular structure database.

CCR
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omputing Services: - Microsoft Internet Explorer

File Edit Wiew Favorites Tools  Help

.[é University at Buffalo ]
DTN
T i ]

Lenter for Computational Research -

High Performance Grid Computing

PORTAL LOGIN Welcome to Grid Computing Services
Grid General Info
* About ACDC Grid Univarsity at Buffalo Center for Computational Research is currently

* Computational Grid forming the first Western New Yaork computational grid, The

» Data Grid computational grid consist of many supercomputers located at the

# Publications Center and several other networked supercomputers throughout the

» Technical Papers Western Mew Yark region, These resources will be shared by many

# Presentations researchars from several departments warking on a diverse suite of
» Contact Us problems including Bioinfarmatics, Computational Chemistry, and
» Grid Account Requast Medical Imaging to name a few. .
# Grid Account Support + {
» Events we also provide grid'computing sUppert for the University's Center
» News for Computational Research learning & teaching and research
Projects activities plus the infrastructure for both high performance
Becoiis e computing and grid enabled software,
Education/Outreach Got your "Grid Computing Guide"?
Staff Only
CEERIME Do you want to learn about 'Grid Computing'?

CCR
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/3 CCR Grid Computing Services: - Microsoft Internet Explorer

File Edit View Faworibes Tools  Help

( ("R PR
Center for Computational Research 7

High Performance Grid Computing

PORTAL LOGIN Login

Grid General Info Username: |m|green
» About ACDC Grid

I F—
% Computational Grid Password: I

# Data Grid (@)

# Publications O
% Technical Papers 4

# Presentations r

# Contact Us
# Grid Account Request
# Grid Account Support

Grid Portal
login
screen

.\
o

# Events

# Mawrs

Projects
Resources
Education /Dutreach

Staff Only
CCR HOME

CCR
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3 CCR Grid Computing Services: Data Management - Microsoft Internet Explorer

Eile Edit Miew Fawvorites Tools Help

( Jj
-Center for Computational Research

High Performance Grid Computing

-[é University at Buffalo The State University of

GRJD PORTAL

PORTAL LOGOUT YIEW |USEr 'I

User Tools USER

¥ Manage Account a mlgreen

Grid General Info D Sz

Projects

Resources Y Maorpheus .
Commtedid | ey agent Browser view of

= Job Submission S
# Job/Queue Status D Oracle 1
» Data Grid - “[@ M Morpheus.sh

# Metwork Status
# Running/Queued Jobs D Cypher

» PBS Job History 'CI Keyhaster

# Grid Portal Statistics D oracle
# Condor Flock Statistics

“mlgreen” user
files stored in the
Data Grid

» User Information E{] Meo
Education/Outreach E]'{:l Cracle
Staff Only 20 :
CCR HOME 3 sSmith
H{ Tank

CCR

% Univerdity at Buffalo The Sate University of New York  Center for Computational Research



2} CCR Grid Computing Services: Data Management - Microsoft Internet Explorer

File  Edit Miew Fawvorites Tools  Help

— -[é University at Buffalo The State University of New York
[ [ ' e T
’ DT D J T A T

-Center for Computational Research 7~

High Performance Grid Computing

PORTAL LOGOUT VIEW | Group 'I GROUPI miller 'I UserListI rappleye 'I
u Tool
::l:n:g.::ccount a I'ElpplEYE
Grid General Info Ea KeyMaster
Projacts B2 Morpheus
Re £
» ::n:l::ute:ﬁonal Grid = a TokE
# Job Submission D Agent
# Job/Queune Status D Rabbit .
Poaacad BE8 Tank Browser view of
# Running/Queued Jobs E‘a Morpheug [ 1 n 1
e s Y miller” group files
# Grid Portal Statistics .
* Condor Flock Statistics B MNeo publlshed by user
# User Information E]'D Meo
Education/Outreach [].D Cy’pher “rappleye”
Staff Only []‘D
CCR HOME Heo

H-{] Morpheus

H{1] oracle

% Univerdity at Buffalo The Sate University of New York  Center for Computational Research
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-Grid-Portal-dJob-Status——

U8 D Cannaiatiime Servecsss 54 Acfiriin - Micepsalt belipmet Englostt
Bl B e Fyeobes ook Helo

B Grid-enabled jobs can be o e ek o

. . . " Bhd P B
monitor ed us ng the Gr I d Porta Center for Computational Research G

web inter face dynamically. oo 1 o
 Chartsarebased on: e

W Fansgm Accawmt

Ototal CPU hours, or s ot o P ST P

 Lompubativnd Gl ; R
o re Compnrarioa] Grid Rumaing User fobe

Ototal jobs, or e

= Ot il ol SRt

& Marbwendn St Tae

Ototal runtime. e

= PG ek Hiiteiy
# el Prorkal 4 tuka e

1 Usage data for: e
Qrunning jobs, or e
Qqueued jobs.

 Individual or all resour ces. o wm

Chart Flald : migreesn

Tl CPU Howrs

. §8EREEEERE

ikringh  migresn 12 g urd FiEhoi corgEdT kB

Gleoet Yolies | L6S3T .50 =
. mumibhar of Jobs @ 2 (Total @ 53 Parcentags @ 7.55%)
D G r Ou pw by . dyrer o Mumber of Nodes/ Frocs ; 23,75 27.00 {Total ; 486/ 797 Percontoage ; 19.55%)
Avnesgfps Funtane [ 16663 Hours (User Total | 75« 50 Percentage © 16,95 )

hvarage CPU Hour Production 1 4154 98 Hours {User Total 1 16557.50)
O r OU Or Total CPU Howr Production ; 3153703 Hours (User Fercentags : 52.48%0)
g p y Thes chert= sre bt on a dyramic basis wmirg PBS quesue inFormabion that 1= updsted syery 156 mirotes, Thers
ara two sakctions availabla for dsplaping the usage data, curently nnring jobs o curantly queded jobs, Sl
charts can ba buit using &l resounces or for any sakctad resowrca. Tha usage data can ba graupad by queua
O u%r Or MAME, USEr NaTE, oF groug nemes, The subssguent skatistics produced and displsyed by howvering ower 5 chart
] fiald are awaraged based an e “group by® salacton,

Description of chart fiskd howar statistics;

Qqueue.

Chart Flald 1 Deports the currant chart field nama depordant an tha *grouped by* salaction {guaue nama,

umEr name; or group namr':.

Chaert Valise @ Faports tha current cham wals -
¥

CCR
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ACDC-Grid Portal User
Management
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-ACDC-Grid Portal

I —

Resource Management

; Resource Access - Microsoft Internet Explorer

=101 x|

The Grant Alf button grants access to all resources in all site areas while Rermrove Af removes access for all resources from all
site areas. 8ave will save the new user access list and Carced will close this window without saving any changes.

23 Available Grid Resources

@ Al Besources
EHEY CCR-Buffalo-Dev
@ Al Rescurces
E54 Hardware

@ voung. cor. buffale.edu
(8] yardbirds corbuffalo edu
(@] fogerty.cor buffalo. edu
(8] marna cer buffalo.edu
(8] joplin cor buffale. edu
{8 crosby cor buffale edu
18] nash.corbuffalo.edy

B+ Software
-8 BEAT
8] POM

-0 Data

-0 All resources

EH3 HWI

@ Al Resources

E'a Hardware

(8] nezus hwibuffalo.edu

{:I Software

{:I Data

~{3 Al resources

Add All

Remowve All | Savel Cancell

‘2 Mark L Green

2 al

B2 Hardware
young cor. buffale. edu

matma ccr buffalo edu
croshy. cor.buffale. edu
fogerty. cor buffalo edu
{oplin cor buffalo edu
nesxus hwt buffalo. edu
vardbirds. cor. buffalo. edu
nash ccr buffale edu

FEEEEEE

= [
L)
L=
7
&

-3 Data

EHEA All resources

@ Al Resources

B3 general

B2 Hardware

B Software

A Data

EHE All resources
@ Al Rescurces

B3 support

B Administrator grantsa user
accessto ACDC-Grid

U resour ces,
O software, and
L web pages.
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Grid-Enabled DataVMining

H Problem Statement

Use all availableresourcesin the ACDC-Grid for
executing a data mining genetic algorithm
optimization of SnB parametersfor molecular
structures having the same space group.

B Grid Enabling Criteria

dAIl heter ogeneous resourcesin the ACDC-Grid are
capable of executing the SnB application.

JAIl job results obtained from the ACDC-Grid
resources are stored in a corresponding molecular
structur e databases.

CCR
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- SnB Molecular Structure

Database

domain_snb.evo_results running on Grid Portal - phpMyAdmin 2.5.1 - Microsoft Internet Explorer ;Iil_)ﬂ
J File Edt View Favorites Tools Help ﬁ
.}4 ) iugiructurel| , ”I-?a"ruwse | , SQL | Seiém | .insert | .Elxpurt | E(lflllperatillms] (-)lpltiuns Emply | . “ﬁrup | -
Home Field Type Attributes Null Default Extra Action
[~ DIE_LOC varchar(2565) Ma Change Drop Primary Index Unigue Fulltext
[T PREFIX_OUT vatchar(258) Mo Change Drop Primary Index Unigue Fulltext
[ ATOMSIZE int{11} Mo 0O Change Drop Primary Index Unigue Fulltext
gﬂggige—:r's‘:'n_pmd [ NUM_REF int(11] No O Change Drap Primary Index Unique Fulltext
G evo_results [~ RESO_MAX float No 0O Change Drop Primary Index Unigue Fulltext
L i [T E_SIG_CuT float Mo O Change Drop Primary Index Unigue Fulltext
3 ::E::;:S [ WU NS int{11} Mo 0 Change Drop Primary Index Unigque Fulltext
[T MNUM CYCLE int{11} Mo O Change Drop Primary Index Unigue Fulltext
[T PH_REFINE_METHOD  irt(11) Mo 0O Change Drop Primary Index Unigue Fulltext
[T PS_INIT_SHIFT int{11} Mo 0O Change Drop Primary Index Unigue Fulltext
[T PS_MUM_SHIFT int{11} Mo 0O Change Orop Primary Index Unigue Fulltext
[~ PS_MUM_ITER int(11} Mo 0O Change Drop Primary Index Unigue Fulltext L |
[~ TAN_NUM_ITER int(11) Mo 0O Change Drop Primary Index Unigue Fulltext
[ MIN_MAP RESO float Mo O Change Drop Primary Index Unigue Fulltext
[T MUM_PEAKS TO_OMIT int(11) Mo 0O Change Drop Primary Index Unigque Fulltext
[T INTERPOLATE int{11) Mo 0O Change Drop Primary Index Unigue Fulltext
|| G int{11} Mo 0O Change Drop Primary Index Unigue Fulltext
|| int{11} Mo 0O Change Drop Primary Index Unigue Fulltext
M| int(11) No 0 Change Drop Primary Index Unigue Fulltext
[ iRz int{11} Mo 0O Change Drop Primary Index Ll
[ MUNM_TRIAL int{11} Mo O Change Drop Primary Ind
[T FUNC_WALUE float Mo 0O Change Drop Primar
[ AVG_RMIN float Mo 0O Change Drop Prim|
[T RMIN_CUTOFF float Mo 0O Change Drop Prima
4] || T RUNTIME float No 0O Change Drop Prima
Query window [} RIE bigint(20)  UNSIGHNED Mo auto_increment Change Drop Primary
s i i

CCR
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File Edit “ew Favorites Tools Help

/-— iJ
-Center for Computational Res earch ©

High Performance Grid Computing

PORTAL LOGOUT Network Status

User Tools
* Manage Account

The ACDC Grid network bandwidth and latency is monitored by the Network Weather Service (NWS)
developed and maintained by WPACI, Grid Computing Lab (UCSD), GrAIL Lab {SDSC), Globus {ANL/ISI),

id I Info
sl Legion (U¥a}, Condor (Wisconsin), NCSA, Ninf, and Martin Quinson {ENS Lyon} Collaboratars.

Projects

Resources

*» Computational Grid

# Job Submission

#» Job/Queue Status

» Data Grd

* Metwork Status

*» Running/Queued Jobs
» PBS Job History

# Grid Portal Statistics
# Condor Flock Statistics  Sgjart paringd for bandwidth and Iatency graphlcs |12 hour I %I

# User Information

Education /Outreach

Staff Only
CCR HOME

The Grid Portal periodicallyimonitors and dynamically forecasts the network performance of all Grid
computational resources with a 240 second frequency, The ACDC Data Grid extensively uses the network
bandwidth and latency 's'éhsur data for optimizing the location and distribution of data required by ACDC Grid
Fortal computational jobs, Please refer ta the Data Grid section of this site for an overview of how data mining
techniques are being used ta minimize the ACDC Grid network traffic. Currently, the system sensor data can be
viewed at any of the selected hléDl’lCEH periods for all Grid computational resources.

|
V Uﬂl ({JWK”I"'W/\/\——NWH\,W\J L, fUM IV”“'F\,J \/\/V‘\/ Lﬂmm\'\(.\l W/\_'AA_\M;'/\J

Bmldl /| L{Tff.””(‘ 12

4|
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té Univerdity at Buffalo The Sate University of New York  Center for Computational Research



Data Grid Resource Info

Both platforms have
reduced bandwidth
available for additional
transfers

CCR
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Database data_grid - Table file_management running on Grid Portal

i-Structure| | Browse | [ saL ] [ Select | [ Insert l | Export | :Operatiuns. [ Options l | Empty | |

Drop |

Showing rows 0 - 29 {13000 total, Query took 0.0022 sec)

SQL-query : [Edit] [Explain SGL] [Create PHP Code]

SELECT “File_ID" , resource_id, filename, dir_id, access_time, file_age
FROM “file_management’

WHERE 1 LIMIT O, 30

Show : |I3U rove(s) starting from record #|3U ﬂ 2'

in | horizantal j made and repeat headers aﬂerw cells
Uniquiil!i'lae_lll:)n\falue resource id filename dir_id access time
Edit Delete B2544 10 Dozer.csh 54030 2003-08-16 11:24:52
Edit Delete 57120 10 Tank.mpg 53304 2003-04-01 01:45:23
Edit Delete 57121 10 Meo.ksh 53505 2003-06-08 06:41:05
Edit Delete 57122 10 Trinity.m 53499 2003-07-30 11:34:54
Edit Delete 57123 10 Rabbit.ksh 53541 2003-07-13 01:43:34
Edit Delete 57124 10 Meo.ksh 53407 2003-06-22 06:19:03
Edit Delete 57049 10 Agent.ppt 53528 2003-02-24 12:15:39
Edit Delete 61710 10 Meo.txt 52724 2003-07-26 09:44:48
Edit Delete B1711 10 Maorpheus. sh 52710 2003-07-31 07:03:43
Edit Delete 61712 10 Maorpheus.ppt 52761 2003-08-26 05:04:38
Edit Delete 61713 10 Tank.jpg 528929 2003-08-26 09:59:37
Edit Delete B1714 10 Rabbit.dat 52624 2003-08-26 D5:57:43
Edit Delete B1715 10 KeyMastermpy 52770 2003-06-17 04:16:44

4]

Page numher:l1 'I

file_age

925832
12837001
5904459
2394030
3393310
5696181
15909585
27462368
2367101
117046
5337347
124661
B173720

B Fileage, accesstime,
and resourceid
denote:

O the amount of time

since afilewas
accessed,

O when thefilewas
accessed, and

O wherethefile
currently resides
respectively.

B
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ACDC-Grid

F Development/Maintenance

B Development Requirements
O 7 — Person monthsfor Grid
Services Coordinator

O Including Grid and Database
conceptual design and
implementation

O 5 - Person monthsfor Grid
Services Programmer

Q Web portal programming
0 5— Person monthsfor System
Administrator

O Globus, NWS, MDS, etc.
installations
[ 3 — Person monthsfor Database
Administrator

O Grid Portal Database
implementation

B Minimum Maintenance
Requirements

O 1-Grid Services
Coordinator

Q100% level of effort

0 1-Grid Services
Programmer

Q100% level of effort

O 1 - System Administrator
Q50% level of effort

4 1 —Database Administrator
Q10% level of effort

Iﬁ Univerdity at Buffalo The Sate University of New York  Center for Computational Research
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Future-ACDC-Applications

B Princeton Ocean Modéd (POM)

B Genetic Algorithmsfor Earthquake
Structural Design

B Bioinformatics
B Computational Chemistry (Q-Chem)
B Environmental Engineering Applications

CCR
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ECCE “Grid” at CCR

B Computational Chemistry B | mport Scientific Information
d Relativistic effects’/Heavy Q Application independent input
elements

U ECCE automatically formats for

< Algorithm development tar get application (Gaussian98,
O Theoretical physical chemistry NWChem)
B Structural/Systems Biology m Computing at CCR

4 Protein structure
L Enzyme catalysis
B Chemical Engineering

[ 881 available CPUs (>2.5T Flops)
l (Xeon, P3, Power3, R12K)

O Uniform accessto all platforms

- Condensed phases/Mixed phase viaECCE “job launcher”
predictions m Chemical Analvs
Q Catalysis emical Analysis
B Geology, Pharmacology, Medical = F“” c%mpsltemgnt of visual tools
School or under standing

data/publication quality graphics
CCR
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(= | a o = lE = —
4 ECCE Perindic Table |[=][ai[] 14 ECCE - v3.0 B
File View Help =, “ help 7
: ; feadback
] w] [ e o7 (b4 )= S ——
LIE Blclul ol Flue | Ex!it {:alc:ulatnr:rn e calculation |machine periodic wiru:lml-'s_ mr
Ma|Mg allsil el s ar| b <3» [=][a][x] .
K | cal sc| 1] v | or|mn| Fe| co| ni] cu| zn| GalGe| As| se| Br| Kr | A
Rb] Sr| ¥ | Zr | Hb| Mo] Tc| | ® 44 ECCE Calculation Viewer
Cs|Ba| La| Hf|Ta| W |Re|{ Calculation Display WView Options Surface Run Mgmt
Fr | Ra] Ac| Rf| Dh| 5g| Bh h_.g Chemical SYStEITI __{ 0.051
ce| Pr|malPmli | |  Basis set alg—cc—pyDZ S0
Np »| Launch Info joplin—short *
»|  Setup Parameters @f\.
Run Statisti
'h. un stics Wl
x . »-| Energies —76. 0418435622
4 ECCE Machine Browser : gff‘ml
= > gGeumetryTrax:e =
Machine -
- [ gMuments
Configured Machines W el gNurmal Modes E
S »-| 0l Mulliken Charges
drifters E- ECCE Calculation Manager
joplin-production T i 5
Calculation Edit Options Run Mgmt Tools Help
nash
stills I ﬁi|%|<€|&|®|
= . : . S
& Ecid Dot Samrlocalkoet [ Mame | Reviewed | Creation Date | Modified Date | Application | Formula
! EI St Froject d11:2a
77 system HF-dimer-CCSD_1_ 7 05/30/03 14:35
& [y users HF-dimerCCS0_ 05/30/03
[ s G34-test
B (] ecceadm . N
. 5 £ ishulgin Calculation_9_1
. El jhednasz -t Calculation_3 053/071/03 10:44 05/03/03 09:00 MWWChem Hz o
EH E;.- jtilson | =y Calculation_i 0501403 10:43 05/03/03 08:39 MNWChem HZ O
Queue: | feed - By G34-test 2y  Calculation_7 05/01/03 10:32 05/01/03 10:34 NWChem  CF4
+ 1 Project e S .
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