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Abstract: Under long context, high concurrency, and multi—turn reuse, large model inference is constrained by computation, storage capacity,
and cross—tier data movement. Quantization, caching, offloading, and stage disaggregation are often combined, but improvements in com-
pression ratio, hit rate, or memory footprint do not imply a shorter end—to—end critical path. Starting from the lifetimes of weights, key-value
(KV) caches, and activations, and using critical-path net benefit as the evaluation criterion, this paper systematically reviews three categories
of methods: computation for storage, storage for computation, and storage—computation pathways. It further summarizes their applicability,
overheads, quality constraints, and failure modes, and provides a reusable analytical lens for workload-oriented compute-storage
co-optimization. This paper holds that future research related to compute-storage co-optimization should be conducted from four aspects:
lifecycle control, compressed representation, cross-engine interfaces, and real-workload evaluation.
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