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Abstract: To address the challenges of Key—Value (KV) cache explosion, limited local video memory capacity, and high inter—node communi-
cation overhead in long—context inference for traditional large language models as well as emerging agent—based reasoning scenarios, a
novel compute—storage disaggregated architecture centered on optical I/O (OlO)—attached remote memory is proposed. At the physical
level, this architecture decouples compute and storage resources, enabling independent scaling, pooled sharing, and on—demand collabora-
tive orchestration. On the compute side, heterogeneous clusters are designated separately for the Prefill and Decode phases, while on the
storage side, a global memory pool composed of heterogeneous materials is constructed, with near—memory processing units offloading col-
lective communication primitives. System-—level simulation results based on a fully interconnected configuration of 8 X processing units
(8XPU) and 8 memory processing units (8MPU) demonstrate that the proposed architecture effectively reduces both time—to—first—token
and per—token latency, minimizes data movement overhead, and improves system throughput in long—context and high—concurrency infer-
ence scenarios. Moreover, under equivalent service—level agreement (SLA) constraints, the required compute resources are significantly re-
duced, confirming its potential applicability in intelligent computing infrastructure.
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