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Live Migration for VMs with Direct 1/0
using PCI Express Switch

Mitsuru Sato’, Takashi Miyoshi’, Noboru Iwamatsu”,
Junichi Inagaki'’, Masatomo Yasaki', and Takeshi Horie'

In recent years, cloud computing becomes popular and importance of virtual machine
(VM) system increases. Current VM system has problems in the performance of 1/0. So
the “Direct 1/0” mechanism will become key technology of future virtual machine
systems to improve /O performance of virtual machines.

In this paper, we propose some methods of live migration for VMs with Direct /0. In
Direct 1/0 environment, there are some difficulties to move VMs. To solve such
difficulties, we use PCI Express (PCle) switch and hardware mechanism in PCle switch.
We propose three mechanisms for migrate VMs: extension of 1/0 MMU, page listing in
PCle switch, and multicasting in PCle switch.

We implemented the second method for testing and estimated additional stop-period of
migrated VM at 5ms.
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To Host 2

\ To Host 1

5 SIVA: Switch for 1/0O Virtualization Architecture
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6.2 Hypervisor: Xen
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