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Abstract

Modern reconfigurable computing systems feature powerful hybrid architectures with large reconfigurable logic arrays, distributed memory hierarchies, dedicated DSP devices and embedded microprocessor cores. These systems are widely used in telecommunications, multimedia, digital entertainment, sensing, etc. Reconfigurable systems can provide more flexibility, lower design cost and shorten time-to-market.
This talk focuses on the architectural-level design methodology that we used to map DSP applications to FPGA-based reconfigurable systems. We utilized loop transformation and storage assignments to create coarse-grained parallelism, and developed the ACO algorithm, an evolutionary algorithm, to exploit the design space and generate the fastest design for each thread. Several memory optimization techniques, such as pre-fetching, scalar replacement, buffer insertion, were investigated. Experiments showed that these techniques could greatly benefit generated designs and help designers achieve performance goals.
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