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Abstract

This paper proposes a reinforcement learning—based dynamic control framework to address page migration
overhead and resource contention in tiered memory systems. Existing single-metric policies have difficulty
continuously tracking the optimal operating point when workload access patterns and system conditions
change rapidly. To address this limitation, this study designs a multivariate state space so that dynamic
system changes can be reflected more quickly. In addition, using Soft Actor-Critic (SAC), the proposed
framework dynamically adjusts the kernel’s promotion rate limit through a multi-objective cost-aware
reward function that jointly considers throughput improvement, congestion suppression, and control oscillation
mitigation. Experimental results on a real Linux kernel environment show that the proposed method reduces
equilibrium convergence time by approximately 15.6% and improves average throughput by 1.93% under
workload access pattern changes. Notably, even under severe resource contention, it suppresses unnecessary
migrations by 1.47%, showing that the system can be maintained more stably.
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