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The Earth System Grid
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The Earth System Grid
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The Earth System Grid

ESG provides access to 250TB of CCSM, IPCC,CSIM, CLM, POP, 
PCM data; the CCSM model, and analysis and visualization tools.
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The Earth System Grid

ESG provides access to 250TB of CCSM, IPCC,CSIM, CLM, POP, 
PCM data; the CCSM model, and analysis and visualization tools.

DOE SciDAC2 Center for Enabling Technologies
PI’s: Dean Williams (LLNL), Don Middleton (NCAR), & Ian Foster (ANL)

Global
Climate Grid

Science
Gateway

Thursday, February 25, 2010



An Operational DataGrid for Climate Research

http://www.earthsystemgrid.org
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An Operational Archive for CMIP-3/IPCC
Hosted at LLNL Program for Climate Model Diagnosis and Interpretation
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Over 500 Sites Ingesting ESG Products
Image courtesy Gary Strand, NCAR
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Cumulative users, NCAR ESG portal
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A Few Metrics
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A Few Metrics
• Across all ESG portals, approximately 18,000 registered 

users

• Over 250TB of climate simulation data available, from 
models and centers around the world

• Current rate of data delivery approximately 850GB/day

• More than just data: model source code, initialization 
datasets, analysis and visualization tools

• 540 scientific papers authored via analyses of ESG data 
hosted at DOE/PCMDI
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February 2010: ESG has delivered a Petabyte 
of climate data to the global community
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Science Gateway Framework (SGF, in development)

The Earth System Grid
(Climate/IPCC,

DOE+NSF)

Cooperative Arctic Data
and Information Service 

(Polar, NSF)

Earth System Curator 
(Models+Data, NSF)

NARCCAP
(Regional Climate:
NSF, DOE, NOAA)

WMO-WIS DCPC
(Global Federation)

NSF
TeraGrid

NCAR’s Community
Data Portal

TIGGE
(Ensemble weather)

Global Interoperability 
Program (GIP)
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Developing the ESG 
Federation (ESGF)

Preparing for CMIP5 and IPCC AR5
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New ESG Gateway
• User admin

• Security

• VO functions

• Extensive 
metadata

• Browse & Search 
(federated) - 
across datasets, 
models, & tools

• Data services
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Gateways for ESG, and more

 Diagram Courtesy of  Luca Cinquini (NCAR)

ORNL CES Gateway

Data Node

Browser wget IDV

PCMDI Gateway

ESG NCAR Gateway

DKRZ Data Center

Data Node

Data Node

Data NodeData Node

Data Node

Data Node

BADC Data Center

DMLAnalysis Tool

Federation Protocols

Gateways

Data Nodes

Clients

Data Node
Data Node

Data Node
Data Node

Data Node
Data Node

Data Node

Data Node
Data Node

Data Node
Data Node

CADIS GatewayData Node NASA Gateway Data Node

Partner Data Center

Thursday, February 25, 2010



ESG Testbed
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ESG Testbed

Thursday, February 25, 2010



ESG Testbed
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ESG Testbed
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ESG Testbed
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ESG Testbed
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Building Community
The Global 
Organization for Earth 
System Science Portals

June 2007 GO-ESSP Meeting in Paris, France

October 2009 CMIP Meeting in Hamburg, 
Germany
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Information Integration Across 
Models, Data, and Knowledge
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Model Metadata
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Dealing with Grids

Courtesy Randall, CSU

Courtesy Cassou, CERFACS

GridSpec

Courtesy V. Balaji, NOAA/GFDL

Cube-sphere Yin-yang Grid
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 Towards Global Data Federation

SGF: Shared
Cyberinfrastructure
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Challenges
• Timelines:

• Migrating to new Gateway March 31st, 2010

• CMIP data publication Spring 2010, operational

• Versioning

• Petascale replication and management

• DOI’s and citation

• Managing the global distributed system
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An RB-DCPC in the 
making...

Thursday, February 25, 2010



An RB-DCPC in the 
making...
(Really Big DCPC ;-)
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Questions?

don@ucar.edu
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