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Abstract—Over the past years, driven by an increasing number of data-intensive applications,
architects have proposed a variety of memory-centric strategies, e.g., processing-in-memory (PIM),
near-data processing (NDP), and memory-based accelerators, to bridge the gap between computing
and storage. The potential benefits of these innovations, including improved performance and
energy efficiency, have been demonstrated through numerous studies. However, the increasing
complexity and hardware overhead of these memory-centric innovations are often in conflict with
the cost-sensitive nature of memory, which have been optimized for cost-per-bit. In this talk, I will
present several memory-centric architecture solutions that offer new functionalities at negligible
or zero cost by maximizing resource utilization in memory. This approach to efficiency does not
rely on expensive technology advancements. The talk will include two representative studies: a
compute-capable memory architecture, which increases bandwidth by moving computation to the
memory side, and a multi-dimensional accessible memory architecture, which improves bandwidth
efficiency through flexible memory accesses.
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