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Robust Virtual Network Topology Control

Needs to a robust network control against environmental

changes

e L arge environmental changes

e e.g. Interactions between traffic engineering and overlay routing

e Various environmental changes
e Changes in traffic

e Link failures

NTT Network Service Systems Laboratories, Japan

based on Attractor Selection

Basic behavior of attractor selection
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To achieve an robust VNT control to various environmental

changes,

— we focus on attractor selection.

Attractor selection

e Models for explaining adaptability of biological systems

e E.coli cell, gene-metabolic network

e Fundamental elements of attractor selection

* Noise
e Programmed operation
e Activity (Condition of the system)
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Applying attractor selection model in gene—metabolic network to VNT control
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Mechanism |The gene regulatory network|The WDM network controls

controls the metabolic network
adaptively to environmental
changes

client network adaptively to
environmental changes

Achieve adaptability to environmental changes by using the noise and the feedback of the condition of the client network
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e Attractors are defined by activation/inhibition between
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* p, activates p,, — increases x,,, — increases the number of

lightpaths on p,,

e p, inhibits p,, = decreases x,,, — decreases the number of , ,
Robustness against various

lightpaths on p,, .
environmental changes

 Encode the motivations to set up or tear down lightpaths

e Adding lightpaths for effective transport of traffic — Activation Our method adapts to link failures quickly
Cor . . ) ) ] ) » without special me.chanl.sms to detect
e Establishing lightpaths for detouring traffic — Activation and recover from link failures
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e Decreasing lightpaths due to resources being shared with other node pairs — Inhibition -
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satisfy the constraints of both control

reconflguratlons receivers and transmitters



