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High-performance Numerical Stream Compuation with
Hardware-based Memory Bandwidth Compression

ToMoOHIRO UENO!'® KENTARO SANOY SATORU YAMAMOTO!

Abstract: Memory bandwidth is a critical factor for the performance of computation, especially in the
large-scale numerical simulations. An insufficient bandwidth causes a lack of data supply to the processor,
which prevents to exploit its available performance. On the other hand, a stream computing with dedicated
hardware has many advantages such as high throughput. However, memory bandwidth still limit the
maximum performance of the dedicated hardware. This study presents high throughput hardware-based
data compression for memory bandwidth enhancement to imrove the performance of FPGA-based stream
computing. This compressor reduces a required memory bandwidth and achieves higher throughput than
the available memory bandwidth. We implement the hardware on FPGA and demonstrate the compression
hardware can improve the throughput up to twice of memory bandwidth.
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