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CNGrid : China National Grid.
ARC : Ames Research Center.

LLNL : Lawrence Livermore National Laboratory
BPEL : Business Process Execution Language
WCS : Web Coverage Services

* Arizona State University, Bryn Mawr College, Penn State University, Rice University, San Diego State University, San Diego Supercomputer, Center / University of California, San Diego, University of Arizona, University of Idaho, University of Missouri,  Columbia, University of Texas at El Paso, University of Utah, Virginia Tech, UNAVCO, Inc., Digital Library for Earth System Education (DLESE), AND some partners: ESRI, IBM, HP, USGS, LLNL, SCEC, IRIS, NASA.
GEON:

The Geosciences Network

Ontology-enhanced data registration, discovery and manipulation.

Creation and registration of new data products.

Ontology enabled applications

Interactive geologic mapping tools

Kepler workflow system
GEON developments for searching accessing integrating and visualizing distributed data.
GEON is based on a “service-oriented architecture (SOA)”. Advanced information technologies are being developed in the project to support “intelligent” searching, semantic integration, and visualization of multidisciplinary information spaces as well as 4D scientific datasets and geospatial data, and to provide access to high performance computing platforms, for data analysis and model execution. The GEON Portal provides a convenient, Web-based interface to access the various resources.

The Geosciences Network (GEON) is a multi-university project funded by the National Science Foundation to develop cyberinfrastructure to enable sharing of data sets and services in a distributed environment for the Earth Sciences. The GEON Grid is a distributed network of GEON nodes, each of which runs a GEON software stack that includes Web and Grid services to enable users to register data sets; register services; issue queries across multiple information sources, using spatiotemporal search conditions and ontologies; download data into personal spaces; invoke analysis services; and visualize output of queries and/or analysis. The architecture includes data mediation services, workflow services, and a portal. Much of the data is geospatial and spatiotemporal in nature and provides appropriate search interfaces, and efficient mapping interfaces for such data is an important requirement. The GEON Grid software stack will include ArcIMS as one of its components to provide GIS and mapping functionality.
Contributors:
· Arizona State University

· Bryn Mawr College

· Penn State University

· Rice University

· San Diego State University

· San Diego Supercomputer 
   Center / University of
   California, San Diego

· University of Arizona

· University of Idaho

· University of Missouri,
   Columbia

· University of Texas at El Paso

· University of Utah

· Virginia Tech

· UNAVCO, Inc.

· Digital Library for Earth System
   Education (DLESE)

Partners:
· California Institute for Telecommunications and Information Technology (Cal-(IT)2)

· Chronos

· CUAHSI

· ESRI

· Geological Survey of Canada

· Georeference Online

· IBM

· Kansas Geological Survey

· Lawrence Livermore National Laboratory

· U.S. Geological Survey (USGS)

· HP

· Other Affiliates

· Southern California Earthquake Center (SCEC), EarthScope, IRIS, NASA

  

GEON Software Architecture
C. Baru, K. Bhatia, S. Chandra, K. Lin, A. Memon, and C. Youn

SDSC

Scientist in the GEON network are linked to distributed resources via the GEONgrid

system. The term “grid” implies a single authentication domain for this environment,

though the individual scientists are typically in different administrative domains.

Authentication is via GSI (Grid Security Infrastructure). The implementation of the

GEON software architecture is based on the Web services model.

The GEONgrid consists of a collection of “sites”, representing each PI or participating

institution. Each site runs a GEONgrid node, which provides an entry point, or “point of

presence (PoP)”, into the GEONgrid system. This “PoP node” is a Rocks node (based on

Redhat Enterprise Linux) with a reference “GEON software stack”, which enables easier

interoperation among nodes. Some GEON sites may provide additional capability either

as “Data nodes” and/or “Compute nodes”. Data nodes provide additional disk capacity

and host data sets that have been submitted to GEON, with possible replication of data

among such nodes. Compute nodes provide additional computing capability. A single

certificate authority (CA) provides authentication in this environment.

The services, tools, and applications developed in GEON are accessible from clients as

Web services, but using GSI authentication. The GEON Portal provides authenticated

access to this environment as well. The portal is implemented using GridSphere and a

portlet-based framework, and provides access to a rich set of functionality including the

ability to register data and ontologies into the system; smart search capability; access to a

variety of geoscience-related tools; access to Grid-enabled geoscience applications; and a

customizable private work space, referred to as “myGEON”, from which users have

access to the Kepler scientific workflow environment, which allows them to easily author

and execute processing “pipelines” for data analysis, modeling, and visualization.

The GEON software architecture supports a number of novel and pioneering distributed

system concepts including, the Grid Account Management Architecture (GAMA), the

notion of “Distributed Portals”, Data and Ontology Registration, Knowledge-based GIS

Map Integration, and ad hoc data integration using “integration carts”, which are

analogous to the notion of “shopping carts” on the Web.

The GEONgrid system also provides a number of administrative capabilities including

data backup (from Data Nodes to long-term archives), system monitoring (using the Inca

framework that was developed as part of the TeraGrid system), and performance

benchmarking (using software “probes” that were developed as part of the GRASP

project at SDSC).
MYGRID:

Imminent deluge of data.

Highly heterogenous

Highly complex and inter-related.

Convergence of data and literature archives.

LAITS:

Laboratory for Advanced Information Technology and Standards 

Laits’s mission is

· Participating in and leading the research and application of GRID in Earth and Space Science.

· Developing advanced information technologies for Earth and Space Sciences, such as WebGIS, 3DGIS, Wireless GIS, Ubiquitous mobile geocomputing, and geoinformation services of all.

· Participating in and leading the development of federal, national, and international standards in the areas of geographic information science and remote sensing, such as HDF-EOS, Geospatial Metedata

LAITS’ funding sources include NASA GSFC, NGA, OGC, FGDC and APN.

The Development of a Geospatial Grid by Integrating OGC Web Services with

Globus-based Grid Technology
Geospatial science is the science and art of acquiring, archiving, manipulating, analyzing, communicating, and utilizing spatially explicit data for understanding physical,  biological, and social systems on the Earth’s surface or near the surface. In order to share distributed geospatial resources and facilitate the interoperability, the Open Geospatial Consortium (OGC), an industry-government-academia consortium, has developed a set of widely accepted web-based interoperability standards and protocols. Grid is a rapid developing technology, originally motivated and supported by science and engineering requiring high-end computing, for sharing geographically distributed high-end computing resources. The vision of Grid is to enable resource sharing and coordinated problem solving in dynamic, multi-institutional virtual organizations. Geospatial Grid is the extension and application of Grid technology in the geospatial discipline. Geospatial Grid technology makes Grid technology geospatially enabled. This presentation discusses problems associated with directly using Globus-based Grid technology in the geospatial disciplines, the needs for geospatial Grids, and the features of geospatial Grids. Then, it discusses a geospatial Grid architecture which integrates OGC technology with globus-based Grid technology. The architecture enables the geospatial science community to access Grid-managed distributed geospatial resources through OGC interfaces without needs to either know or interface with underlying Grid infrastructure. It also discusses the implementation of the architecture in the real distributed geospatial environment with involvement of multiple geospatial archives and organizations for providing seamless discovery of and access to those distributed geospatial resources. In addition, this presentation explores the relationship between geospatial processing models and the concept of virtual geospatial products, presents a way to express virtual geospatial products as geospatial processing models, and details the method and implementation for converting the models to executable workflows for materializing virtual products.
Geospatial Grid Services 
Grids are persistent environments that enable software applications to integrate instruments, displays, computational and information resources that are managed by diverse organizations in widespread locations. The Globus toolkit is the de-facto standards for Grids. The implementation of SOA in the web environment is called Web services and in the Grid environment the open Grid Services. Currently the web service and grid service are converged with the introduction of Web Service Resource Framework (WSRF). Geospatial Grids are the extensions and domain-specific applications of the fundamental Grid technology in the geospatial discipline. LAITS has been worked on development of geospatial Grids for many years. Currently, LAITS is working on a project for integration of OGC geospatial Web service technology with Grid technology for 

geospatial modeling and applications. The objectives of the project are 1) to enable the management of geospatial data by Grids; 2) to provide OGC standard compliant access to Grid-managed geospatial data; and 3) enable geospatial modeling and the production of virtual geospatial products in the Grid environment. 
