Routing in Max-Min Fair Networks:
A Game Theoretic Approach

Dejun Yang, Guoliang Xue, Xi Fang, Satyajayant Misra and Jin Zhang
Arizona State University
New Mexico State University

m ARIZONA STATE
UNIVERSITY



QOutline/Progress of the Talk

C Background

C' MAXBAR Problem

C/ Existence of Nash Equilibrium
C'Best Response Routing

¢/ Convergence to a Nash Equilibrium
C/Numerical Results

C/ Conclusions

m}mzom STATE 2/30
UNIVERSITY




Background

1 - =
Ve e e
N o A

C How can a user find a route with maximum
bandwidth?

C Will the network converge to a stable state or
osclillate forever?
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Max-Min Fair Bandwidth Allocation: Definition

An allocation among multiple routes is Max-Min
Fair If it Is not possible to increase the rate of
any route without decreasing a rate of lower
value allocated to another route.
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Max-Min Fair Bandwidth Allocation: Example

g Sl'X'Y'Z'tl, Sz'X'Y'tz, S3'Y'Z't3
Cb(X,Y)=2,b(Y,Z)=4
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Max-Min Fair Bandwidth Allocation: lllustration

C Global bottleneck is the link
with least equal share, I.e.,
min, b(e)/u(e).

C (d, t,) is the global
bottleneck and b(d, t,) = 3

C b(Py) =3

C (a, b) is the global
bottleneck and b(a, b)/2 = 4

C b(Py) =b(P;) =4
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