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Abstract: Multi—head latent attention (MLA) and mixture of experts (MoE) are reshaping the memory—compute characteristics of large lan-
guage model (LLM) inference. Through low-rank joint compression of key—value (KV) representations, MLA raises the arithmetic intensity of
attention under the weight—absorption mode from approximately 1 Op/B for conventional multi-head attention (MHA) decoding to several
hundred Op/B, whereas MoE introduces an expert—weight memory—access bottleneck at practical batch sizes and becomes a new target
for near—memory computing (NMC). This paper systematically reviews analytical models of arithmetic intensity in the decoding stage and in-
vestigates the evolution of memory—compute characteristics along the path of MHA — grouped—query attention (GQA) — MLA. It further
compares the arithmetic—intensity characteristics of the two MLA execution modes and analyzes them in conjunction with the compute—
density constraints of existing processing—in—memory (PIM) devices. Based on a critical-batch—size model, analytical estimations and
cross—platform evaluations are conducted on four representative Al accelerators. Building upon these observations, the paper incorporates
the characteristics of FP8/INT4 low—precision computation, proposes a hierarchical near—memory computing adaptation framework for com-
bined MLA+MOoE architectures, and provides corresponding architectural recommendations.
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