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Community Climate Simulation Model

•• The The CCSMCCSM is a coupled climate model for 
simulating the earth’s climate system.
– Initially developed at the National 

Center for Atmospheric Research 
(NCAR) at Boulder, Colorado. 

– Provides the modeling framework for 
confronting scientific questions about 
the Earth’s past, present and future 
climate states 

– http://www.ccsm.ucar.edu
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Overview of CCSM
• Four models 

(components
)

• Each model 
has Active, Active, 
DataData and 
DeadDead
versions

• Models 
communicate 
with a 
CouplerCoupler
component 
every time 
step
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CCSM and TeraGrid

• CCSM has high computational and storage needs. 
• A typical model run on an IBM “bluesky” system, at a 

dataset resolution of T42_gx1v3, has the following 
requirements : 
– History-File Volume: 6.5 Gbytes/model year 
– Restart-File Volume: 0.9 Gbytes/model year 
– Simulation Years/Day: 7.5 on 104 CPUs 

• TeraGrid provides suitable Computational, Storage and 
Networking resources to run CCSM.
– DataStar: 6 32-way P690 compute nodes with 1.7 GHz 

Power4+ processors. Five nodes have 128 GB of shared 
memory, and one node has 256 GB of memory. Peak 
performance: 1.3 TFlops.

– Access to 130 TB of GPFS 
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Challenges

• Even for experienced CCSM Users, the following 
challenges exist in using CCSM on the TeraGrid -
– Porting and Validation on a new platform

• Performance Tuning

– Learning curve for TeraGrid tools, protocols, specifics of 
batch queuing systems

• Making changes to CCSM software stack to accommodate 
specifics of TG software

– Collaboration and dissemination of results
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CCSM made easy: A TeraGrid CCSM portal

• Goal - Provide an intuitive web based interface for 
running CCSM simulations on the TeraGrid.
– Correspond to the sequence of operations in a typical 

CCSM simulation
– Still allow control in editing simulation configuration
– Interfaces for moving data
– Currently open to users with Active TeraGrid Credentials 

and active allocations.
• Teragrid credentials retrieved by portal from the TeraGrid 

MyProxy server.

– Easy steps for TeraGrid authentication (no ssh, 
commands)

• Beta version available:
– http://www.purdue.teragrid.org/ccsmportal
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A CCSM Portal for the TeraGrid
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Authentication (TG)
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Steps in a typical CCSM Simulation

Resubmission
required ?

Run CCSM

Stage/Archive Output

Step 
3
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CompleteComplete
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PostPost--Process Process 
OutputOutput

Publish Output to Publish Output to 
Data RepositoryData Repository

Step 
4

Select components

Step 1

Select resolution

Configure

Build libraries
if required

Step 2

Pre-stage Input

Build component 
executables if required
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Portal Front-End
• Case 

Creation

• Case 
Configuratio
n

• Build and 
Run a Case

• Email 
notification 
about 
results
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Portal Front End

• Transfer Input

• Transfer Output
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Design of Portal Back-end
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Climate Data Post-Processing

• CCSM generating 13 datasets
• Add post processing using CCSM Atmospheric Modeling 

WG diagnostics package -> 500+ data products
• Developed as part of the Purdue TeraGrid 

Cyberinfrastructure
• Works on CCSM output data stored in repositories 

managed by OPenDAP and SRB.
• Workflow consists of components to

– Query repositories to locate data
– Invoke NCL scripts to perform data analysis using the AMWG 

diagnostics package
– Publish and disseminate results
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Summary

• The CCSM Portal 
– Provides an intuitive web based interface for running CCSM on the 

Teragrid.
– Provides interfaces for staging in input and moving output to other 

data repositories.
– Already in use at Dept. of EAS, Purdue University. Simulations 

have generated several Terabytes of output.

• Future 
– Making it easier for TG users – simple setup
– Enable access for non-TG users (community access)

– Integration of CCSM portal, Climate Data Repository and post-
processing workflow.
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Thanks

• Try the portals
CCSM Portal CCSM Portal 
http://www.purdue.teragrid.org/ccsmportal

– The login page includes a video tutorial.

Purdue Environmental Data PortalPurdue Environmental Data Portal
http://www.purdue.teragrid.org/portal

• Paper: TeraGrid’07 (contact us)

• For more details, contact
– Lan Zhao lanzhao@purdue.edu
– Matthew Huber huberm@purdue.edu


