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Applications:
e CPU - caches
e Network caches

e Information centric networks
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Nash Equilibrium

The Equilibrium Concept

e Nash Equilibrium: a strategy profile r* from which no player ¢
wants to deviate unilaterally (i.e. given that the rest of the players

play r*; )

e Best reply of player i: the best strategy 7} of player ¢ given the
other players’ strategies

Ui(r;k,r_i) > Ui(ri,r_i) Vr; €R;.
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Existence of a NE

Equilibrium Existence

Algorithm

@ Play best replies in isolation
® Re-arrange the players
according to the social graph

® Give a chance to play to every
player

® Play in arbitrary order

Theorem

FEvery graphical replication game possesses a pure strateqy Nash
equilibrium.
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Convergence

The problem

Convergence to a Nash Equilibrium
What if
e the demands for the objects w{ change?

e we start playing best replies from an arbitrary strategy profile?

Theorem

Every best reply path in a replication
game played over a complete social
graph is finite (i.e. does not contain
any cycle).
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More results

An example of a cycle

| Dem. || A<B | B<C | C<D | D<A |
| Player || P1 | P2 | P3 | P |

A

2(m) ()
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The plesiochronous dynamic
Theorem
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Conclusion and future work

o Conclusions

e Every replication game possesses a Nash equilibrium
o Sufficient condition to reach a Nash equilibrium
e Speedup from the plesiochronous dynamic

o Future work

o Investigate the existence of paths to the equibria in the general case
e Extend the model to include the cost for replication
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