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Abstract Recent researches revealed that an application-level routing that chooses a route relaying other end-hosts
can improve user-perceived performance. However, selfish selection of route by each application user would lead to
decreasing the route performance due to route overlaps, and increasing the inter-ISP transit cost because of utiliz-
ing more transit links than IP routing. In the present paper, we first strictly define the application-level routing
optimization problem using the routing matrix. We then propose an application-level routing method for improving
end-to-end network performance and reducing the transit cost, which based on centralized and distributed pro-
cessings based on simulated annealing. We evaluate the performance of the proposed method assuming that the
PlanetLab nodes utilize an application-level routing. We show that the proposed method can achieve the large
degree of improvement of network performance. Especially, in the case of using bandwidth as the routing metric,
we can improve the performance by 87% on an average.

Key words network optimization, overlay network, routing, inter-ISP transit cost, simulated annealing
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