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Parameter EstimationParameter Estimation

••
 

Automated procedure for adjusting Automated procedure for adjusting 
model input parameters until simulated model input parameters until simulated 
values match with observed valuesvalues match with observed values

••
 

Requires numerous runs of the forward Requires numerous runs of the forward 
modelmodel
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Software (32 or 64 bit)Software (32 or 64 bit)

••
 

PESTPEST
••

 
MODFLOW/MT3DMS/SEAWATMODFLOW/MT3DMS/SEAWAT
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Parallel PESTParallel PEST

••
 

Uses Uses ““master and slavemaster and slave””
 

approach with approach with 
signal files to manage forward model signal files to manage forward model 
runsruns

••
 

ConfigurationsConfigurations
••

 
Single multiSingle multi--core PCcore PC

••
 

Networked PCsNetworked PCs
••

 
ClusterCluster
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Networked PC ApproachNetworked PC Approach

Master
Slave

Slave

Slave

Slave Slave
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Windows Cluster ApproachWindows Cluster Approach

••
 

AdvantagesAdvantages
••

 
Price per nodePrice per node

••
 

No need for administrative privilegesNo need for administrative privileges
••

 
Multiple usersMultiple users

••
 

Familiar environmentFamiliar environment

••
 

DisadvantagesDisadvantages
••

 
Upfront capital investmentUpfront capital investment

••
 

More complicatedMore complicated
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Job SchedulerJob Scheduler
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Submitting a JobSubmitting a Job

In our case, a job starts a batch file on every compute node
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Job XML File to Start SlavesJob XML File to Start Slaves



10

Parallel Computing OptionsParallel Computing Options

First Second Present

$750 / core

$500 / core
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Cluster Specifications

•
 

GS Domain
•

 
Head node
•

 

64 bit
•

 

6 TerraByte RAID5
•

 

8 cores
•

 

Windows Server HPC 2008
•

 

16 GB RAM

•
 

34 compute nodes
•

 

64 bit
•

 

272 total cores (8 each)
•

 

500 GB hard drives each 
•

 

16 GB RAM each

•
 

Automatic node 
deployment

•
 

Automatic software updates
•

 
Required significant power 
and A/C upgrades in the 
computer room
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Windows Server HPC 2008Windows Server HPC 2008
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Heat MapHeat Map
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Summary

•
 

Transition from single PCs to Windows 
Cluster environment

•
 

What used to take 83 days now takes 
7.5 hours on the cluster

•
 

Time and capital investment was 
required for success
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Questions?Questions?
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