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ABSTRACT

High performance computing (HPC), once reserved for large-scale scientific research and industrial
simulations, has rapidly evolved because of the massive computational demands of modern artificial
intelligence (Al) workloads. This paper examines the architectural evolution of HPC processors to
maximize the processing efficiency of these Al-driven tasks, focusing on advances in architecture,
packaging, interconnect, and memory interface technologies. We conducted a comprehensive
analysis of the latest HPC processors from Intel, AMD, and NVIDIA, highlighting their structural
characteristics and interface innovations. The analysis reveals how chiplet-based packaging, high-
bandwidth memory integration, and high-speed interconnects are being implemented in modern
HPC processor designs. Based on these findings, this paper presents the emerging directions of
next-generation HPC infrastructure architectures optimized for Al workloads.
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