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\ Abstract

Power management is a critical concern in wireless sensor networks. Despite significant research in power management
protocols, there has been minimal systems support for power management, making it extremely difficult to integrate
different power management techniques for diverse applications. This talk will present two recent advances towards
unified system architectures for flexible power management in sensor networks. (1) The MAC Layer Architecture (MLA)
Is a component-based architecture for power-efficient Media Access Control protocol development. MLA consists of
optimized, reusable components that implement a common set of features shared by existing MAC protocols, as well as
abstractions that encapsulate the intricacies of the hardware platforms they run on. (2) Integrated Concurrency and Energy
Management (ICEM) is a device driver architecture that automatically minimizes energy consumption of microprocessors
and peripheral devices without requiring explicit information from an application. The key insight behind ICEM is that
the most important information an application can provide is the potential concurrency of its I/0. MLA and ICEM have
been implemented in TinyOS 2.x, the second generation of the widely used sensor network operating system. Empirical
results demonstrated the efficacy and efficiency of unified power management architectures. This talk will also briefly
summarize several on-going system projects on structural health monitoring, clinical monitoring, and programming and
middleware for flexible sensor network applications.
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