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Abstract: During applying reinforcement learning (RL) to the elastic scaling of cloud resources,
we face these problems: the model space changing with application scale exponentially, limited
scalability, long training time, slow convergence and difficulty in balancing the performance and
stability of system as setting horizontal scaling action. A blended grouped scaling method of cloud
resources based on reinforcement learning (BGRL) is proposed. The application examples are
logically grouped to make the size of the model space fixed, which solves the problem of model
space explosion versus limited algorithm scalability. The parallel learning method is adopted to
speed up the model learning rate and solve the problem of slow algorithm convergence. By
pooling the learning results of multiple groups to determine the horizontal scaling action, it solves
the problem in the existing methods that are difficult to ensure the stability of application and the
timeliness of resource adjustment at the same time. Blended expansion and contraction in both

horizontal and vertical directions solve local performance problems while ensuring the scope of
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application capability. The cloud application simulation is performed by replaying the workload

pattern generated by the actual application data set. The results show that the amount of

application resources of BGRL is the most suitable for load changes, and the resource utilization

rate reaches the highest, which remains stable at about 80%. Compared with the other methods,

the percentage of requests violating the quality of service (QoS) is reduced by 15% —20% and

0.1%—3.26%, respectively.

Keywords: cloud resources; blended elastic scaling; reinforcement learning; logical grouping;

local performance issues
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