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Computer architecture has experienced a major paradigm shift from focusing only on raw performance to considering power-performance efficiency as the defining factor of the emerging systems. The immediate consequence of this new direction is the escalated interest in the dynamic, on-the-fly system management techniques that can adaptively respond to the different execution patterns in application behavior, thus improving the overall system power-performance efficiency. Our work researches new methods to characterize and predict application behavior for a dynamic power management endgoal, investigating opportunities to adapt processor execution to the dynamics of varying application execution.

Specifically, in this talk I first discuss our workload-adaptive dynamic management framework guided by live, runtime phase predictions. I propose a configurable runtime "global phase history predictor" that can seamlessly monitor and accurately predict workload behavior. These predictions enable improved adaptation of dynamic management to workload execution patterns than prior reactive approaches. Next, I present an overview of our global power management approach for managing chip multiprocessors (CMPs) under reduced power budgets. This work shows effective CMP power management policies that make use of runtime power and performance predictions across different core operating modes. Last, I describe a power-aware resource allocation framework for heterogeneous data centers. This framework demonstrates the substantial power-efficiency benefits of leveraging platform heterogeneity in resource allocation by using across-platform workload performance estimators.
Overall, our research shows effective applications to on-the-fly and workload-adaptive dynamic management techniques. With the increasing focus on adaptive and autonomous system management, such methods for predicting and reacting to dynamically-varying application behavior become critical for power-performance efficiency. Our described research offers practical techniques that can serve as useful guides for dynamic management applications in current and emerging power-aware systems.
