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Abstract: In IaaS clouds, users can reduce their costs by scale-in using Virtual Machines (VMs) when
necessary. However, optimization is not possible when users use a single VM whose performance is mini-
mum. If users consolidate applications into a single VM for further optimization, the applications have to
be stopped at consolidation and security between applications weakens. In this paper, to solve these prob-
lems, we propose FlexCapsule, which enables dynamic optimization of VM deployment on a per-application
basis. FlexCapsule executes each application in a lightweight VM by nested virtualization and optimizes
VM deployment without stopping applications by migrating the lightweight VMs. In addition, it maintains
security between applications by strong isolation between VMs. We have implemented FlexCapsule in Xen
and confirmed that applications could be migrated with no stops.
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