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Fundamental Technologies for Bandwidth Compression Hardware to Overcome
Memory-Wall Problem
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We developed technologies for bandwidth compression hardware that can be
applied to numerical computing problems in order to address the memory-wall problem which degrades
the computational performance. We have proposed a lossless data-compression algorithm based on
prediction using continuity in numerical data and an encoding format to handle multiple data streams

with compression. Then we have designed and implemented the bandwidth compression hardware by using
FPGA. We built a high-performance stream computing system which performs fluid dynamics simulation
with the lattice Boltzmann method with and without the bandwidth compression. We demonstrate that
the system performs correct computation with bandwidth compression for DDR3 memories. We also made
sure that the bandwidth compression actually enhances the sustained memory bandwidth for internal
computing core, resulting in increasing performance by alleviating the memory bottleneck.
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