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Abstract: Addressing the issue of high inference latency and low throughput caused by resource constraints on edge devices, we propose an
efficient hierarchical deployment optimization mechanism that establishes a collaborative architecture featuring “data supply—spatial
assurance—time overlap”. Specifically, we first leverage memory mapping (mmap) to enable on—demand weight loading, thereby breaking
through the input/output bottleneck associated with large model loading. Next, by statically pre—allocating memory and reusing pointer off-
sets, we completely eliminate system jitter caused by garbage collection. Finally, we introduce a pipeline scheduling approach based on the
granularity of weight matrices, which decomposes parallel computation and loading tasks, effectively overlapping the latency of graphics pro-
cessing unit (GPU) memory access. Experimental results demonstrate that this mechanism significantly improves inference efficiency with-
out increasing GPU memory usage, more than doubling the inference throughput and effectively supporting real-time inference require-
ments for large models at the edge.
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