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Self-aware Memory Management for Emerging
Energy-efficient Architectures

LECTURE ABSTRACT

The advent of GPUs and application-specific accelerators in embedded platforms for data-
intensive applications have exacerbated the memory performance and energy bottleneck.
Memory requirements and usage patterns vary widely in emerging architectures, and resource
contention manifests differently based on the instance of the architecture. Due to the fast-
evolving landscape of computer hardware as well as applications, workload-specific and system-
specific optimizations for energy-efficient architectures is impractical. To systematically solve this
challenge, we deploy computational self-awareness principles to enable adaptivity in the face of
dynamic changes in the application, environment, and computational platforms. | discuss how
self-awareness properties can be applied to design an energy-efficient memory subsystem
through a cross-layer approach that straddles multiple abstraction levels. | outline two example
case studies: end-to-end computational pipelines for autonomous systems, and optimizing data
center memory behavior at-scale. | believe this is a rich area for research and outline some future
opportunities for using self-awareness in emerging energy-efficient architectures.
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