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nn Motivation & GoalsMotivation & Goals

nn Performance Prediction: ProphesyPerformance Prediction: Prophesy

nn Case Studies Case Studies 
nn Grid Physics Network (GriPhyN)Grid Physics Network (GriPhyN)

nn Grid2003 infrastructureGrid2003 infrastructure

nn GEO LIGO pulsar searchGEO LIGO pulsar search

nn Educational ApplicationEducational Application
nn Multiple serversMultiple servers

nn ADDAMLSSADDAMLSS
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Motivation Motivation 
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Distributed TeraGrid FacilityDistributed TeraGrid Facility
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GoalsGoals

nn To efficiently map jobs to appropriate To efficiently map jobs to appropriate 
resourcesresources
nn To present a resource planner that uses To present a resource planner that uses 

performance prediction based upon historical performance prediction based upon historical 
datadata

nn To select resources to reduce the execution To select resources to reduce the execution 
time of the applicationtime of the application
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Performance PredictionPerformance Prediction

nn Prophesy (Prophesy (http://prophesy.cs.tamu.eduhttp://prophesy.cs.tamu.edu))

nn Performance analysis and modeling of Performance analysis and modeling of 
parallel and distributed applicationsparallel and distributed applications

nn Three main components: Three main components: 
nn PAIDE SystemPAIDE System
nn DatabaseDatabase
nn Model builderModel builder
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Prophesy Model BuilderProphesy Model Builder

nn Utilize information in the Prophesy Utilize information in the Prophesy 
databasesdatabases
nn Performance databasePerformance database
nn Template databaseTemplate database
nn System databaseSystem database

nn Three techniquesThree techniques
nn Curve FittingCurve Fitting
nn ParameterizationParameterization
nn Kernel CouplingKernel Coupling
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Case Study 1: GriPhyN Case Study 1: GriPhyN 
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Resource SelectorResource Selector
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Resource Selector Resource Selector 
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ApplicationApplication
-- GEO LIGO Pulsar Search GEO LIGO Pulsar Search --

n The pulsar search is a 
process of finding celestial 
objects that may emit 
gravitational waves

n GEO (German-English 
Observatory) LIGO (Laser 
Interferometer Gravitational-
wave Observatory) pulsar 
search is the most frequent 
coherent search method that 
generates F-statistic for 
known pulsars
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Grid2003 TestbedGrid2003 Testbed
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Execution EnvironmentExecution Environment
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Selected Grid2003 Sites (Batch: local scheduler, VO: Virtual Organization)
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Training SetTraining Set

6687.94 0.66 11808.97 0.86 4571.52 0.16 18508.70 1.68 4218.16 0.05 1110001251

3411.83 0.50 3002.53 0.66 2758.50 0.16 10573.75 0.91 2586.53 0.52 1110001151

4576.72 0.41 3289.23 0.93 2984.89 0.00 12644.95 0.50 2175.48 0.61 220001451

15375.46 0.75 8005.11 0.90 8950.66 0.50 35462.17 0.06 9510.51 0.07 1120001251

8530.43 0.75 6001.33 0.90 5380.85 0.00 20414.31 0.25 16659.95 0.51 1120001151

17270.18 0.95 9440.83 0.46 8520.45 0.04 37183.61 0.34 19098.76 0.01 1011000151

1872.93 0.88 1028.01 0.35 931.36 0.00 2684.43 3.56 1480.62 0.51 111000151

5929.08 0.72 3093.50 0.78 3470.28 0.00 15266.22 0.18 5035.14 0.52 2100011051

5607.35 0.75 2828.59 1.22 3142.17 0.00 14398.22 0.81 4364.20 1.03 210001951

5533.36 0.80 2512.31 0.73 2809.56 0.90 13467.01 0.19 4316.29 0.84 210001851

5017.09 0.96 2721.29 0.81 2481.77 0.00 12681.72 0.52 3975.04 0.59 210001751

3867.02 0.44 1925.37 1.03 2149.54 0.96 11727.07 0.25 3390.52 0.53 210001651

3725.79 0.43 1632.12 0.77 1820.16 0.00 10893.11 0.47 2397.77 0.50 210001551

2243.62 0.50 1340.08 0.66 1495.69 0.91 10220.80 0.22 1898.35 0.54 210001451

2523.76 0.69 1043.60 0.85 1184.85 0.86 8850.15 0.85 1375.05 0.51 210001351

1534.51 0.75 2151.70 0.94 842.76 0.00 7421.57 0.85 1074.80 0.51 210001251

746.41 0.80 558.23 0.86 506.81 0.00 3556.01 0.00 569.54 0.50 210001151

2880.33 0.99 1356.91 0.71 1503.90 0.88 8718.98 1.00 1760.32 0.46 29000151

2697.18 1.23 1191.15 0.74 1338.41 0.86 7865.04 0.53 1685.02 1.01 28000151

2013.06 0.50 1046.95 0.67 1173.29 0.94 7645.19 0.39 1393.55 0.56 27000151

1903.95 0.75 2590.73 0.87 1006.24 0.98 6339.79 0.75 1227.83 0.54 26000151

1527.59 0.70 747.34 1.37 842.04 0.00 5485.29 0.67 920.96 0.96 25000151

1245.50 0.75 596.23 1.31 655.76 0.00 4649.19 0.90 848.64 0.55 24000151

902.14 0.75 441.96 0.73 493.85 0.84 3073.89 0.01 623.96 0.03 23000151

679.92 0.92 298.29 0.81 330.85 0.86 2314.01 0.00 516.33 0.58 22000151

Execution Time 
(sec)Load

Execution 
Time (sec)Load

Execution 
Time (sec)Load

Execution 
Time (sec)Load

Execution Time 
(sec)

LoadDeltaFreqAlpha

Caltech-PGPDSFIU_Atlas_Tier2UWMilwaukeeUTA-DPCCParameters
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ComparisonComparison

nn LoadLoad--based selection methodbased selection method
nn Ganglia [1] to monitor the Grid2003 Ganglia [1] to monitor the Grid2003 

nn Selects the least loaded siteSelects the least loaded site

nn Random selection methodRandom selection method

nn Static method based on a Linpack [2] Static method based on a Linpack [2] 
benchmark benchmark 

[1] Ganglia, http://ganglia.sourceforge.net/.
[2] Linpack software library, http://www.netlib.org/benchmark/Linpackc/.
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Experimental ResultsExperimental Results

30.20%30.20%7.81%7.81%22.80%22.80%Average Error RateAverage Error Rate

57.19%57.19%11697.98 11697.98 0.00%0.00%5007.49 5007.49 PDSFPDSF57.19%57.19%11697.98 11697.98 UTAUTA5007.49 5007.49 PDSFPDSF22100011000113511351

21.56%21.56%7909.41 7909.41 21.56%21.56%7909.41 7909.41 UTAUTA--10.33%10.33%5623.11 5623.11 IUIU6204.16 6204.16 PDSFPDSF222000120001851851

36.15%36.15%38318.12 38318.12 10.71%10.71%27402.86 27402.86 IUIU36.15%36.15%38318.12 38318.12 UTAUTA24467.19 24467.19 PDSFPDSF11112000120001751751

49.63%49.63%8581.00 8581.00 0.00%0.00%4322.18 4322.18 IUIU49.63%49.63%8581.00 8581.00 UTAUTA4322.18 4322.18 IUIU222000120001651651

41.50%41.50%11053.77 11053.77 31.94%31.94%9501.03 9501.03 CaltechCaltech10.71%10.71%7242.46 7242.46 IUIU6466.63 6466.63 PDSFPDSF224000140001551551

45.89%45.89%5404.14 5404.14 0.00%0.00%2924.13 2924.13 IUIU45.89%45.89%5404.14 5404.14 UTAUTA2924.13 2924.13 IUIU222000120001451451

2.81%2.81%8569.79 8569.79 2.81%2.81%8569.79 8569.79 UTAUTA0.00%0.00%8329.12 8329.12 IUIU8329.12 8329.12 IUIU11111000110001451451

43.15%43.15%22209.95 22209.95 0.00%0.00%12625.87 12625.87 IUIU43.15%43.15%22209.95 22209.95 UTAUTA12625.87 12625.87 IUIU11112000120001351351

--4.38%4.38%1922.62 1922.62 --9.34%9.34%1835.39 1835.39 IUIU--4.38%4.38%1922.62 1922.62 UTAUTA2006.90 2006.90 PDSFPDSF221100011100015151

8.48%8.48%187.31 187.31 20.45%20.45%215.49 215.49 CaltechCaltech0.00%0.00%171.43 171.43 IUIU171.43 171.43 IUIU2210001100015151

ErrorErrorTimeTimeErrorErrorTimeTimeSiteSiteErrorErrorTimeTimeSiteSiteTimeTimeSiteSiteDeltaDeltaFreqFreqAlphaAlpha

UTAUTA--DPCC DPCC 
(Linpack)(Linpack)RandomRandomLoadLoad--basedbasedPredictionPredictionParametersParameters
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Case Study 2:  AADMLSSCase Study 2:  AADMLSS

African American Distributed Multiple Learning Styles SystAfrican American Distributed Multiple Learning Styles System (AADMLSS) developed by Dr. Juan E. Gilbertem (AADMLSS) developed by Dr. Juan E. Gilbert
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Site Selection Process Site Selection Process 
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TestbedTestbed OverviewOverview
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Experimental Results Experimental Results 
–– 3 Servers 3 Servers --
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SummarySummary

nn Presented Resource selection method Presented Resource selection method 
based upon performance predictionsbased upon performance predictions

nn Illustrated the advantages of using Illustrated the advantages of using 
performance predictions using two case performance predictions using two case 
studiesstudies
nn Large scale scientific application GEO LIGO Large scale scientific application GEO LIGO 

on Grid2003on Grid2003
nn An average 23% better than loadAn average 23% better than load--based selectionbased selection

nn AADMLSS on 3 serversAADMLSS on 3 servers
nn An average 10% better than loadAn average 10% better than load--based selectionbased selection
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Thanks!Thanks!

Questions?Questions?


