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Abstract In this report, business-critical application systems are constructed from computing resources provided
by both private and public data centers. A private data center provides fixed resources for processing average
workloads, whereas a public data center supplies on-demand resources for handling peak workloads. This system
architecture enables us to satisfy application system requirements such as availability and performance as well as to
maximize the resource utilization. This report presents a model predictive control approach for maintaining a target
system utilization without too often scaling-out/in computing resources in such a hybrid cloud environment. We
first formulated a cost function regarding the deployment of physical and virtual servers as well as fault tolerance
and operation of them. We then conducted numerical simulations. The results indicate that, although an appli-
cation system often experiences high utilization level above a threshold because of prediction errors, counting the
operational cost reduces the frequency of scaling-out/in the resources, resulting in alleviating the high utilization.
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