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Live Migration of Virtual Machines Based on Hybrid Memory Copy Approach

CHEN Yang HUALI Jin-Peng HU Chun-Ming

(School of Computer Science and Engineering ,» BetHang University, Beijing 100191)

Abstract  The live migration technology of virtual machine, fully leveraging virtualization’s
flexibility and encapsulation abilities, is very helpful for dynamic workload balancing and flexible
application deployment in the large-scale virtual machine environments. However, the existing
live migration mechanisms have to be in the face of some problem, such as convergence of itera-
tion, redundance of copying, and guest OS transparence. This paper discusses the application of
combining memory pushing copy with on-demand copy approaches, and proposes a live migration
mechanism based on hybrid memory copy approach, named HybMEC, in order to accelerate VM
state migration. Base on KVM virtual machine monitor, we have implemented the HybMEC pro-
totype system. The evaluation results under various VM workloads show that HybMEC is able to
efficiently support VM live migration with lower resource consumption and latency, and to a-
chieve significant improvements over existing mechanisms by the total migration time and the vol-

ume of data synchronized over the network.
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MEC. The authors combine active pushing copy with on-de-
mand copy, to accelerate the process of memory state migra-
tion. Different with exiting mechanisms, HybMEC com-
pletely shakes the memory state iterated replication off. It
firstly replicates the whole RAM memory from the source
host to the destination host, and then defers the dirty memo-
ry copying phase until after the VM has been resumed on the
target machine. All the dirty pages are timely replicated from
the source to target by means of on-demand copying and
scheduled pushing. In addition, the authors leverage both
pre-paging and free pages avoidance to reduce the perform-
ance degradation of VM during the migration, and make fur-
ther acceleration for the process of migration. The authors”’
approach also mitigates the physical resources consumption of
the live migration process.
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