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Abstract:  This talk will discuss future technologies addressing unmet needs in science, medicine, and 
engineering. Data-driven attentive computing requires runtime flexible and efficient hardware and 
software. Simple hardware leads to complex software (e.g. FPGA) and simple software leads to complex 
hardware (e.g. CPU). Runtime reconfigurable arrays (RTRAs) balance hardware and software to enable 
spatial and temporal flexibility for dynamic or uncertain environments. RTRA features multi-program 
tenancy, multi-size compile, and priority handling for >100x compute capacity gains over FPGA, and 
within 5x of (inflexible) hardware accelerators, as shown on a blind signal classification use case. 
Medical implants also require efficiency and flexibility, with heavily constrained size, weight and power, 
for novel clinical research and therapeutic systems. Despite notable clinical successes (e.g. Parkinson’s 
disease), limitations in existing devices prevent them from expanding to other indications such as mental 
health or Alzheimer’s disease. I will discuss the Neuro-stack, a versatile closed-loop system, verified in 
human subject experiments, towards miniaturized neural duplex of the future. These applications also 
reveal opportunities in system-level design automation to address design productivity and system 
assembly challenges. 
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