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Introduction Game Analysis and Payment Mechanism

> Why Ases deaggregate? ¢¢¢¢¢¢ e »NASH EQUILIBRIUM ANALYSIS
-Traffic engineering ; >Solve: max, fu(p.p*,)|
*Increase security (prefix hijack)
But....
»Deaggregated prefixes bloat the
global routing table
» The Tragedy of the Commons [/}

* (p*, p* ... p%\) 1s the NE of the game
ifP<P,., =>VvV,=C
*if P>P,,,=> v(P)+pv(P)=0

> SOCIAL WELFARE ANALYSIS .
»Common resource = BGP routing table »Solve: max qu u(p.p*_. )¢
»More specific prefixes => explosive inflation of the GRT [1,3] " *
»ASes deaggregate on the expense of others o« (p**, p**, ... p**,) is the SW of the game
cifP<P,_. =>v,=Nc
» Externalized costs cifP>P, .. => v(P)+Pv'(P)=0

*This problem generates tragedy in the interdomain routing
» Price of the Anarchy (PoA)

> Incentives for BGP route deaggregation can be analyzed using » Evaluate the price for not having a social planner in the network (the
game theory price for uncoordination in the network)

»Routing table growth is a case of the tragedy of the commons T P . ”
» The tragedy of the Internet commons can be avoided using _ " )__ﬁv( ) — P* <1
payments WP)=—PVF) P
sk 1
Particular case: V(P) = 5 ~ 3
The Game Theoretic Model
» Game theory approach on well-known problems of > Pod — p; v(P")
interdomain routing p.v(P")
3
_ _ _ 2+ N )2
A game is.... the basic tool of game theory » Particular case: V(P) = a — P* = Po4 = N( pre j ;
*Players
*Actions and preferences
Outcomes »\When the number of ASes grows to infinity, the Nash equilibrium moves
further away from the social welfare
» The Problem of the Internet Routing Commons
»When N—>x then PoOA -5
‘Players: N Ases . .
-Model Ases as rational agents »Introduce payments (x;) to internalize the costs and move the
We assume that we can reduce each AS to one router Nash equilibrium closer to the Social Optimum
-Strategy: choosing the number of prefixes to announce in the ==>p, d_v(p) =x. =—(P" —p. W (P")
Internet, p; =i AP
‘Maximum number of prefixes that can be fitted into a routing table: P, B Py_ P
*Total number of prefixes in the routing table: P u (P pi) = pv(P) = Pc—px,

*\We do not consider filtering
* The Nash Equilibrium is the previous Social Welfare

* Implemented as

*Payoff function: * Tax
u(p, p.)= p, v(P) C min{P, P__. }} * Pricing mechanism
Y
total benefit total cost

*v(P) = value each AS receives for each prefix

V'(P) <0
V'(P) <0 References
V(P) =0, if P> NP,
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*Private ownership
*Social rules/norms, external control
*Mechanism design
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