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A Guest-transparent, Post-copy-based
VM Migration Mechanism
with a Lightweight Extension to KVM

TAKAHIRO HiroFucHI, ! HIDEMOTO NAKADA, !
SartosHr ITon! and Sarosur SExkicuchrt!

Post-copy-based VM migration is considered a promising technology for next-
generation datacenters; memory pages are transferred after a VM restarts at a
destination host, thereby minimizing the time of switching the execution host.
Post-copy-based migration mechanisms, however, have not yet been available
in industry. Prototype implementations in prior work need major modifications
to existing virtual machine monitors (VMMs), and also require special software
support in guest operating systems. In this paper, we propose a simple and

plain implementation of post-copy-based migration, which is implemented as a
lightweight extension to KVM. It supports any guest operating systems with-
out their modifications. The RAM of a migrated VM is mapped to a special
character device, which transparently transfers memory pages on demand. Ex-
periments 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. In addition, for memory intensive
workloads, our migration mechanism moved all the states of a VM faster than
a pre-copy-based migration mechanism.
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Fig.5 Response time (Post-Copy, Background copy disabled, 200 concurrent connections).
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Fig. 7 Number of page retrievals (Post-Copy, Background copy disabled, 200 concurrent
connections).
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Fig.8 Page offsets (Post-Copy, Background copy disabled, 200 concurrent connections).
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Fig. 16 Private network throughput and CPU usage at source/destination hosts (Post-Copy).
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