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must include these constraints and use load monitoring to make decisions.

* Interaction and Control of Dynamically Adaptive Sensors — the protocols, command
interfaces, and linkages with meteorological models and other tools needed for two-
way adaptivity.

e Data Streaming — to support robust, high bandwidth transmission of multi-sensor data.
LEAD’s dynamic and real-time functionality will require more flexible content-based
subscription approaches to data stream management and control, methods for
asynchronous pull-based retrieval, and batching methods for relaying large volumes of
archival data.

* Distributed Monitoring and Performance Estimation — to enable soft real-time
performance guarantees by estimating resource behavior. To identify resource classes
capable of satisfying performance expectations, and to verify that the resources behave as
expected during ensemble execution, LEAD requires an extended set of Grid monitoring
and performance estimation tools, as well as Grid services and dynamic orchestrations
based on the Illinois Autopilot Grid toolkit and other previous GrADS monitoring work.

e Data Management — in support of the storage and cataloging of observational data, model
output and results from data mining. LEAD requires grid support for the three
cornerstones of management: data dissemination, over the network data storage (including
cataloging, archival of processes, metadata, and ephemeral data), and user view
maintenance (including the MyLEAD personalization of LEAD’s computing and data-
intensive research environment).

e Data Mining — to provide tools that enable users to glean insights from data and model
output. The LEAD data mining capabilities will be implemented as sets of federated
mining components capable of operating on multiple platforms as independent grid
services, dynamically linked for analysis tasks.

* Semantic and Data Interchange Technologies — to enable use of heterogeneous data by
diverse tools and applications. To allow orchestration of workflows involving both
heterogeneous information from different data sources, and chains of disparate services, in
a seamless, dynamic, automated fashion, LEAD will incorporate ontologies, interchange
technologies, and other concepts being explored in the Semantic Web and Semantic Grid.
Coupling this with grid computing technologies like VGrADS is a heretofore unexplored
idea.

2 VGrADS Programming Tools (Rice, UH)

Work on tools has primarily consisted of two general thrusts. First, we have been refining the
infrastructure that we developed under the previous GrADS project. Second, we have been
interpreting the results of our experience for the purpose of helping to establish the design for
both the virtual grid layer, reported on elsewhere in this document, and the new class of tools
proposed to run on top of them.

With regard to the first of these thrusts, we have continued our work on the new binder
mechanism that permits the execution of applications on heterogeneous resources. In a
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