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Network-based path selection: The network operator view
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Source-based path selection: The network operator view
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Research questions

- How inefficient is the traffic allocation
resulting from selfish end-host decisions?

= Can we reduce the inefficiency
by providing appropriate information to end-hosts?
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Price of Anarchy: Three components
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Total cost function
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A model of source-based path selection
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Total cost functions and social optima

End-host cost function: C’

End-host optimum: F

Zemd—hosts z:paths

flow on path - path cost

argmin, C"(F)

Network operator cost function: C* = ¥, link cost

Network operator optimum:
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Equilibrium with latency-only information (LI equilibrium)
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Equilibrium with perfect information (Pl equilibrium)
o: ca(fa) — fa

d=(d,,) = (1 .
fa — Fa+ 1

F =(F,F) e, A A, e
o B 1 1 fB:FB—I—]_ 2 2

N, M S

B: CB<fB) =2

Minimize F -(F +1) + (1-F )-2
= (F, FB) = (%3, ¥5) is a Pl equilibrium
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Capturing the value of information

Information Latency-only Perfect
assumption Information (LI) Information (PI)
Equilibrium FY F+
Price of Anarchy PoAY = C(F) PoAT = C(F™)
C (Fopt) C (Fopt)
< -

A = Value of Information (Vol)
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Interesting results

End-host optimum and network operator optimum can differ substantially

The price of anarchy can be bounded given a class of latency functions.

Additional information can be both beneficial and harmful to overall performance

Additional information becomes irrelevant with scale of network
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Questions?
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