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Network virtualization allows flexibility to configure virtual networks in a Constraints

dynamic manner. In such a setting, to provide resilient services to virtual | | * Only a reserved S-VR can be used to » Forany VR failure in a VN, only one 5-
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multiple virtual networks. The goal of our work is to make the optimal * The number of 5-VRs selected from the
selection of standby virtual routers so that virtual networks can be | | * AnS-VR can restore at most one VR Samde SUbSt.ratj lr.'oc.lerfanmt exceed a
dynamically reconfigured back to their original topologies after a failure. We failure in a VN predetermined fimit 1.
present an optimization formulation and a preliminary implementation on S u <1VieRVieg 3) Y lul! <hiVieRr 4)
GENI testbed by applying the idea behind the model. feF feFijeg
 Virtual Interfaces on an S-VR can be
enabled only when this S-VR is » Conservation of VN topological
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« Fast restoration \
* Focus on the core node failures

« Software-defined management for reconfiguration
 Autonomic Management VieRiFkAS ®
* Central Controller
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Our Goal: Optimal S-VR Selection Model * Type-lI: Connectivity Cost
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 The S-VR has optimal geographical location
* Minimizing the maximum residual bandwidth utilization on the substrate " .
nodes. Preliminary Implementation on GENI
« Subject to several main constraints - Topology
« The VN topological structure does not change . Seven Sites on GENI testbed

« The substrate node hosting the S-VR should have enough capacity

One virtual network
Three core virtual routers !

s : . : : Three S-VR virtual routers
« Within a virtual network, any two virtual routers, including the standby One VR failure

virtual routers, are not hosted on the same substrate node. , ,
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 One substrate node failure at a time é/ @

. . . . » Geographical location
 For each virtual network, at most one virtual router failure at a time ,
VM load on each VR’s host.
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Assumptions

* Independent Virtual Router Failure Wisconsin ~ 43.075 -89.41
« Caused by software failures within the virtual nodes 9 Stanford  37.430 -122.17 1760.078  14%
« Does not affect other virtual nodes in current or other virtual networks = UtahDDC  40.751 -111.89 1164.032 4%

* Dependent Virtual Router Failure
« Caused by a failure occurring at a substrate node
« Multiple virtual networks may get affected
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