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Scenario, issues  and needs

• Climate community produces huge amount of data at an international level

• There is a strong need to share and integrate data among several centres

• Petabytes of data related to:

• Climate Change data -> century types simulations

• Seasonal to Decadal data -> decennal types simulations

• Next generation climate change infrastructures must provide a seamless

environment

• Open, distributed and service-based approach

• Issues: data distribution, data format heterogeneity, metadata management,
security, transparent access to the system, scalable approach, …
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Grid and Climate Change: Climate-G

The main goal of Climate-G is to create an open and unified
environment for climate change enabling geographical and cross-
institutional data discovery, access, analysis, visualization and
sharing.

This effort has been conceived as a proof of concept for the involved
grid technologies (in particular GRelC grid metadata service) and it
is supported by the Earth Science Cluster Community (EGEE
Project).

A virtual laboratory involving partners both in Europe and US

Interdisciplinary effort: both Climate Change and Computational
Scientists



EGEE09 4

Climate-G partnership
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Climate-G: main challenges and requirements
Management of PBs of distributed data

• performance

• scalability

• fault tolerance

• autonomy

• security

• transparency

• interoperability

Data Distribution Centre
• pervasive

• easy

• ubiquitous

Integrated Environment
• Several tools integrated in the same

• web context. Modular approach

• Easily extensible
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Why Grid?

• A Grid based approach provides the proper basis at an infrastructural
level

• It ensures the right level of flexibility, scalability and manageability

• Data virtualization is a key point to build a transparent environment for the
climate community

• Grid metadata management gives an efficient answer to climate
metadata access, management, sharing and integration

• Computational tasks related to post-processing and data analysis can
take advantage of a grid infrastructure
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Climate-G and EGEE: Grid Services
• GRelC Data Access and Integration Service (GRelC DAIS) - EGEE RESPECT

• Grid Metadata Management

• Convergence between Grid & P2P systems

• Full Metadata capabilities integrated into the Climate-G Portal

• LHC File Catalog (LFC) - EGEE gLite
• Grid filesystem for the distributed climate data production

• User-defined data collections

• LFC access for replica management already integrated into the Climate-G Portal

• Virtual Organization Membership Service (VOMS) - EGEE gLite
• Flexible and scalable role-based management

• VOMS proxy creation already integrated into the Climate-G Portal

• EGEE Farms, WMS and User Interface
• Computational services for post-processing and analysis tasks

•  Already available as CLI (next slide will show the involved EGEE environment)

• Integration into the Climate-G Portal is not yet available. Ongoing activity
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Climate-G and EGEE Middleware
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Grid Metadata Service: GRelC (EGEE RESPECT)

• Metadata are information about data

• Fundamental to perform search and discovery of climate datasets

• A centralized approach is not suitable (problem dimension, site autonomy
requirement, scalability of the approach, etc.)

• Distributed and grid-based metadata management provides the basis for
an efficient, transparent and effective climate metadata management

• GRelC provides a Grid & P2P based approach to metadata management

• Fully compliant with gLite

• Part of the EGEE RESPECT Program

• Expand the functionality of the grid infrastructure for users

• Manages several data sources

• XML and Relational

• General purpose, that is domain independent solution
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Grid Metadata Service: GRelC (EGEE RESPECT)



EGEE09 1111

Climate-G: Grid Metadata P2P System

RESPECT
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Monitoring Climate-G Metadata System



EGEE09 13

Climate-G: domain based services/tools

Climate-G includes domain-based services & tools into the infrastructure

- User community requirement: coexistence of grid and domain-based services

- Provides domain specific tasks. Well known, tested and widely adopted.

- Legacy systems already available and accessible

Some examples:

• OPeNDAP (OPeNDAP Consortium)

• Provides access to climate data sources

• Widely adopted in the Climate community

• nc Web Map Service (Univ. of Reading)

• HTTP interface for requesting geo-registered map images from geospatial databases

• Integrated Data Viewer (UNIDATA,UCAR) and Godiva2 (Univ. of Reading)

• Data visualization tools widely adopted by the Climate community



EGEE09 14

Climate-G and EGEE
• In April, Climate-G has been recognized as a new VO by the EGEE Resource
Allocation Group (climate-g.vo.eu-egee.org)

• First VO devoted to climate change community!
• Wide climate community in Europe potentially interested in Climate-G
• Several Climate-G presentations in the Geoscience community (EGU09, ESA Workshop, etc.)
• About 60 users joined the VO since April
• 30 new users from CMCC Divisions (agricultural, soil & coast and economic impacts people) will
soon join the VO
• Most of them (more than 85%) comes from the climate context and are using a grid infrastructure
for the first time -> new users
• Interesting level of feedback from our users in terms of:

• suggestions to improve the portal
• new data sources and new tools to be included into the portal
• application-level requirements (=> good for EGEE computational infrastructure)

• Several EGEE sites have been configured to support the “Climate-G VO”
(Fraunhofer SCAI, SPACI-LECCE, IPSL/CNRS IPGP,UniCantabria)

• More than 300 CPUs are now available for preliminary tests

• Seed Resources will be exploited by the Climate-G testbed/users
• Thanks to the EGEE NA4 VO Support Group for their support

• The whole Climate-G EGEE infrastructure (data and computational) must be
accessible through the Climate-G Portal, our scientific gateway
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Climate-G Data Distribution Centre

• Main Functionalities
o Search & Discovery
o Data access & viz
o Metadata browsing
o Users and roles mng
o ….

• Features
o Easy to use interfaces
o Platform independent
o Secured by design
o No additional software is required
o It entirely replaces the Command Line Interface
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Climate-G DDC: Snapshots
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Data Access - Complete OPeNDAP Support
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Data Visualization (IDV support)
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Godiva2 Integration

Two-dimensional
Data visualization tool

Google Earth



EGEE09 20

Limitations and future work

• Presently Climate-G manages online data
– In the next future access to deep storage will be managed via SRM

interfaces
• Today Climate-G Portal manages the entire data infrastructure. Access

to the computational part is now carried out via CLI
– In the next future access to the computational part will be performed via

the Climate-G Portal
• Climate-G Portal now manages Atmospheric and Oceanographic data

– Climate-G will manage both climate and economic data. Economic
impacts of climate change on health, coasts, soil, agriculture, etc.
represent an important goal for our community

• Analysis & visualization tools currently supported: IDV and Godiva2 
– Climate-G will soon integrate into the portal support for the Grid Analysis

and Display System (GrADS)
• This work could continue and evolve in Earth Science SSC (ES SSC)

– The strong experience of the testbed could represents a solid basis for
future works in the ES SSC context (grid metadata mng and Portal)
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Conclusions

• Climate-G has a strong relationship with the EGEE Project
• A new EGEE VO for the Climate-G testbed has been created (April

2009)
• GRelC DAIS provides a grid based distributed metadata

management as well as harvesting solution
• Data oriented EGEE services already integrated into the portal,

computational ones soon available for analysis and post-processing
• Climate-G Portal to ease Metadata management via Web Interface
• Visualization tools have been integrated (IDV, Godiva2)
• Climate-G is conceived as a Virtual Laboratory for the involved

people and technologies
• Seed resources will be exploited very soon
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