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Abstract

Sleep mode has been widely applied in virtual machine (VM) clusters in green cloud environments. In order
to reveal the Nash equilibrium behavior of cloud users and maximize the social benefit of the cloud system, the ac-
cess threshold strategy is investigated for the network services triggered by cloud users with a periodic sleep mode.
From a fully observable scenario, the expected delay of a newly arriving cloud user is calculated. In addition, a re-
ward-cost structure based benefit function of an individual cloud user is established, as well as the individually opti-
mal access threshold of cloud users is obtained. With respect to the awake state and the sleep state, respectively, a
synchronous multiple-vacation queueing model with diverse cache capacities is constructed. By using the Gauss-Sei-
del method, we derive the steady-state solution of the queueing model and obtain the socially optimal access thresh-
old of cloud users. The experiment results show that the socially optimal access threshold is always smaller than the
individually optimal access threshold no matter whether the VMs are asleep or awake. The proposed method pro-
vides a theoretical basis for optimizing the access control of users over cloud environment.

Key words: green cloud environment, sleep mode, fully observable queue, benefit function, access threshold
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