General Introduction

Grid technologies provide the generic foundation on which we may build distributed computing systems to support scientific enterprises.  These systems must couple distributed data sources, computing resources, data archiving systems, and visualization systems.  Collaboration, both by sharing data and by audio/video services, is part of the Grid technology substrate.

Indiana University has extensive experience applying Grid technology to problems scientific computing, as described below.  The IU Computer Science Department and Community Grids Laboratory build these specific Grid application systems on a generic foundation.  Proposal team members’ experience includes development such core tools as Web Service-based Grid technologies, topic-based publish/subscribe systems for distributed messaging, sensor Web services, streaming data management, computational Web portals for proving ubiquitous Grid access, audio/video Web Services, and scientific workflow systems.  

Such research must take place in the larger Grid computing community, the Global Grid Forum, or GGF.  This body provides both research tracks for academic partners and standards-making tracks for those with commercial interests.  Fox and Gannon of the proposal team serve on the GGF’s steering committee and thus help shape the directions of the Grid community as a whole.
Experience Building Reciprocal Net (Bramley)
Experience Building LEAD (Gannon/Plale)
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Tornadoes, hurricanes and other mesoscale weather events exact a large cost in terms of human life and property damage every year.  Our current ability to predict these events is not very great.  However, recent advances in networking, large-scale simulation capability and radars are about to change all of this.   The NSF “Linked Environments for Atmospheric Discovery” (LEAD) project headed by Kelvin Droegemeier of the University of Oklahoma is building a distributed collaboratory to design and test adaptive workflows that will link realtime observations directly with large supercomputer simulations that focus computational power adaptively on very localized regions where important weather events seem likely to occur.  Eventually these simulations will be able to dynamically retarget the radars to provide the most accurate data possible back into the simulations.   The goal is to use the resources of the computing and instrument Grid well enough that we can predict the exact location of tornadoes well before they happen. A central component of this is a portal and a specialized database called MyLEAD, which allows the researcher to analyze and catalog and search meatadata about the weather and experiments, compose experimental and production workflows, launch simulations, and track the progress of computations.  Professor Plale leads the design of the MyLEAD system and Professor Gannon is in charge of the workflow and the web services architecture.    More  information can be found at http:www.lead.ou.edu.

Experience Building SERVOGrid (Pierce)

The Community Grid Laboratory’s Fox and Pierce have experience in applying Grid technology to geophysical problems.  They are the designers and developers of the Grid infrastructure for QuakeSim project, which supports earthquake modeling and forecasting.  This work includes the development of a Web Service-based Grid system for managing distributed data and computing resources.  Users access these services through the QuakeSim Portal, a component based Web browser portal system.  Users may create and edit projects that allow jobs to be submitted through their browsers.   This portal system relies on several backend services, including a) a Web Service interface to the QuakeTables fault database; b) file management services for data transfer between the user’s desktop and backend resources; c) workflow management tools for sequencing interdependent applications; and d) project metadata management tools for storing information about user portal activities.  QuakeSim applications include finite element method mesh generators and solvers, time series data analysis codes, and large scale interacting fault model codes.  

More recent activities have focused on building standard data grid services using Geospatial Information Systems specifications.   We are designing and implementing Web Service compatible versions of the following Open Geospatial Consortium standards:  Web Feature Service software provides access to abstract data models for both natural and man-made Earth surface features; the Web Map Service interacts with Web Feature Services to construct overlay maps; and the Sensor Web family of specifications implements a common interface to time-dependent data series.  By adopting Web Service approaches, these services may be directly integrated with the Grid services for code execution and file management. Finally, we have recently completed implementation of a UDDI-based metadata registry system that supports queries against standard GIS service metadata.

SERVOGrid work is built on a reusable foundation: the general purpose Grid services for managing problem archives, moving data, and running applications can be applied to problems in Chemistry Grids and Chemical Informatics.  The GIS work, while not directly portable to chemistry problems, serves as an exemplary data grid system: a standard XML data model (the Geographic Markup Language) is accessed and manipulated through a well defined, general set of GIS services.  Similarly, we envision a  Chemical Information System that is built on similar principles, with CML serving as the core data model.

More information on this project is available from http://quakesim.jpl.nasa.gov/.
