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Relocating a Virtual Machine Instantaneously
by an On-demand Memory Transfer Mechanism

Takahiro Hirofuchi =~ Hidemoto Nakada  Satoshi Itoh  Satoshi Sekiguchi
National Institute of Advanced Industrial Science and Technogy (AIST)

We are developing an efficient resource management system with aggressive virtual machine (VM)
relocation among physical nodes in a datacenter. Existing live migration technologies, however, require
long time to change the execution host of a VM; it is difficult to optimize VM packing on physical
nodes dynamically, corresponding to ever-changing resource usages. In this paper, we propose an
advanced live migration mechanism enabling instantaneous relocation of VMs. To minimize the time
of switching the execution host, memory pages are transferred after a VM restarts at a destination host.
A special character device driver allows transparent memory page retrieval from a source host for the
running VM at the destination. In comparison with related work, the proposed mechanism supports
guest operating systems without any modifications to them. The major parts of the mechanism are
implemented independently of a virtual machine monitor. Experiments were conducted by using the
SPECweb2005 benchmark. A running VM with heavily-loaded web servers was successfully relocated
to a destination within one second. Temporal performance degradation after relocation was alleviated

by pre-caching memory pages.
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