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Problems & Ideas

* Problems of current hardware sorting accelerators:

— Traditional Von-Neumann-based sorting accelerators has memory wall since the
multi-rounds features of sorting, leading to poor sorting performance.

— Existing PIM sorting algorithm cannot process sorting efficiently for lacking
feasible data mapping strategy and can not support a various of data types. 2)
PIM-based sorting algorithm is designed for other domains accelerators such as
ReSQM for database accelerator, which has a poor performance to perform
sorting applications

* |deas: Emerging ReCAM has in-situ processing capability and can process parallel
comparison, which is the basic computational primitive in sorting. Therefore, we are
motivated to design a ReCAM-based specific sorting accelerator to eliminate the
memory wall in sorting. Further, we want this specific accelerator can solve the
problems in current PIM-based accelerators and boosting the sorting performance.
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Main Contributions

e Contributions:

— We design a new type of ReCAM array that can support matrix-vector
multiplication and the vector-scalar comparison operations simultaneously;

— Using this designed ReCAM array, we propose our data mapping strategies
for sorting to improve memory utilization. We also present detailed
architecture and algorithm designs for various data types;

— The experimental results show ReCSA can achieve the best time and
energy performance among all state-of-the-art hardware sort accelerators.
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