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Abstract: In online large language model (LLM) inference, the key—value (KV) cache is a critical memory resource that constrains concurrent
serving capacity. Under memory pressure, sequential or capacity—greedy eviction policies tend to preempt requests with high recomputation
costs, causing the freed memory to be repeatedly occupied by redundant prefill operations and consequently amplifying time—to—first—token
(TTFT) latency. To address this issue, BidKV is proposed, which formulates KV cache eviction as a memory—computation trade—off problem.
BidKV selects the request with the highest unit—cost benefit for eviction based on its releasable capacity and the corresponding perturbation
cost. BidKV does not alter the inference results and reuses the native preemption paths of virtual large language model (vLLM) and SGLang.
Experimental results on the ShareGPT dataset demonstrate that BidKV reduces the P95 TTFT latency of vLLM from 6 769 ms to 631 ms and
improves the 300 ms service—level objective (SLO) attainment rate from 68.4% to 83.2%. On SGLang, BidKV reduces the P95 TTFT latency
by 94.6% compared to the native least—recently—used (LRU) policy and improves the SLO attainment rate by 38.8 percentage points. In a
two—card Ascend 910B2 (TP=2) setup, BidKV achieves a P95 TTFT of 631.8 ms and an SLO attainment rate of 72.0% under a workload of
3.8 requests per second. These results validate the effectiveness, cross—framework portability, and multi—-GPU applicability of BidKV, demon-
strating that memory—constrained inference should shift from capacity—driven to memory—computation co—scheduled strategies.
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