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Dynamics of substrate resource selection in network virtualization
environment——an evolutionary game approach

YANG Yu!, CHEN Shan-zhi?, LI Xint
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2. State Key Lab of Wireless Mobile Communication, ChinaAcademy of Telecommunication Technology, Beijing 100083, China)

Abstract: The substrate network path selection problem of virtual network was modeled as an evolutionary game. In the
process of evolutionary game, virtual networks adjusted the strategies through the iterated game. The replicator dynamics
were leveraged equation to analyze the dynamic variation of strategies selection and demonstrates that this dynamics
equation is the admissible dynamic to the evolutionary game. The potential game theory was used to analyze the
evolutionary process and demonstrates the evolutionary result will converge to the evolutionary equilibrium. At the
evolutionary equilibrium, all the virtual networks could get the best selection strategies. Finally, an evolutionary
algorithm based on replicator dynamics was proposed. The experiments simulate the process of virtual network selecting
the substrate paths in different initial state and reach the evolutionary equilibrium. Simulation results are coincided with
the theoretical analysisresults.
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Algorithm. Evolution game iteration algorithm:
Scenario:
Set populationSet ={1,2,L ,n};
Set policySet; ={1,2,L ,m},3i=1,2L ,n;
Setv,f,3i=L2L ,n;
Initialization:
initialize value for
KVH:LZL,anj:LZL,m;
Iteration:
for each Population in the model
Compute the F; (x)of each policy in the
population by equation (1);
Compute the F (X) of the population by
equation (5);
for each VN in the population
if F; (%) > F ()
if rand() < (F, 09— R (9)/F (%)
Choose policy k, where k # |
and F, (x) < F; ();
end if
end if
end for
if x; never changed
break;
end for
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