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A Virtual Network Model that Derives Multiple
Implementation Methods and the Application to
Wide-area VM Live Migration

Yasust KaNADAT! and TosHiaAKT TARUIT!

Network virtualization achieves mutually non-interfering various network ser-
vices on one physical network and enables the network to be programmed and
customized easily. Network virtualization can be realized by various mecha-
nisms such as IP, VLAN, or NAT. We developed a unified virtual network
model that does not depend on such specific mechanisms and deployed the
model on various tools without modifying it. This paper defines a virtual-
network model and major parts of the model, describes a virtual network for
wide-area live migration, and shows that the model can be expanded to two vir-
tual networks using different implementation methods, i.e., network partition
(VRF by VLAN) and address mapping (NAT). We have evaluated this method
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using a newly-developed virtual-network configuration prototype. The results
show that although address ranges and routing parameters must be specified in
accordance with each mechanism, most parts of the model descriptions could
be unified.
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Fig.1 Two methods for reducing downtime on VM motion.
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Fig.2 Two memory-virtualization architectures.
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Fig.3 Two network-virtualization architectures.
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Fig.4 Logical structure of a virtual network (Slice structure).
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Fig.5 Concept of MUX_DEMUX link-sliver.
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Fig.6 Physical structure of the network.
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Fig.7 Virtual network model for wide-area live migration.
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Fig.8 Method of live-migration using virtual networks.
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Fig.9 VLAN IDs of PP link-slivers and VLAN ID of slice.

0400MUXDEMUXOOOOOOOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O00O0O0O0
0000000000000 0O0OMUXDDEMUXOOOOOOOOOODO VLANIDO
gooooboooooooooooooooboooboooooooobooooooooDbonoo
OvVPNOOOOOOOOOOOODODOOOOOOOOOOOOOoOoooooooooo
O VLANIDOOOOOOOOOOOOOODOOOO VLANIDOOOOUOOoooooo
ooo0ooooooooooooOoOoUooooooooopBROODOOOOOOOOOO
gob0100000000 pBROOOODODOOOOOODOOOOOODOOOOOODODOO
oo IpO000CCOOOOOOOOO

oooooooobOOoO0OO0O0O0O0 pPBROODOOOOOOOOOOOOOOOODOOOOO
ooooooooooopBRUODOOOOOOOOOOOOOOOOOOOOOOOOO
gooooooooooobooooooooobooboooooooboooooooboooo
goooooooooooooooooooboobooooooobooooooooooo
gobobooodooboobooodoo woduoobobooooooooooooboboOooooboa
0000000000000 00000 200000000000VLANOOODOOOO
1000000000000 0000 3000000000000000000000
Oo0O0O000000D0 29bit000000000000C0O0O0DOO0O0O0O0O0O00O0O0O0O0O0O0
goboooooboooooooobooooboooobooooboboooooobobooobobooo

gobooooooocooooobooooooooooOoboOoOoooooOoOoboOooooooDooo

*1 MUX_DEMUX 0000000000000000000000O000O0O0VRFOOOOOOO0OOOO0O0O
goboo0o0o0O00O00C0O0O000C0 PBROOOCOOOOOOOOOOOOOOCOOOOOOOOOO
go0ooO0ooo0oo0oOo0oOo0o0ooOo0oOoooOooooon

(© 2011 Information Processing Society of Japan



1302 0O00O0O0OO0OO0OO0O0O0OCOOOO0O0COOOO0O0COOO0OO0O0O0O0 VMOOOOOOOOOOOOGOOOO

fR#8{e/—F
(YLD =0 N—T 4 a ke
DERAYTF)

Slice A
Slice A

Slice B

<— MmO

010 VRFOOOOOOOO MUX.DEMUXOOOOODOODOO
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Fig.11 Whole structure of virtualized networks.
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Fig. 12 Experimental network structure for evaluation.
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Fig. 13 Time-chart of network configuration and migration in the experiment.
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