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A Cooperative Game Model for Traffic Engineering and Overlay Routing Based on
Trustworthy and Controllable Network

WANG Peng LUO Jun-Zhou LI Wei QU Yan-Sheng YU Feng

(School of Computer Science and Engineering » Southeast University, Nanjing 210096)

Abstract  The objective conflict between traffic engineering in native network and overlay rou-
ting in overlay network influences the efficiency and stability of network. To solve this problem,
this paper proposes a cooperative game model for traffic engineering and overlay routing based on
Trustworthy and Controllable Network, which converted the objective conflict problem between
traffic engineering and overlay routing into a Nash Bargaining Problem. The Pareto optimal solu-
tion to the problem is given, and the configurations to traffic engineering and overlay routing are
completed at one time. Comparing with the prior methods, this model improves the efficiency of
network by the Pareto optimal solution; and because the model completes the configurations to
native traffic and overlay routing at one time, it completely avoids the route flaps caused by the
continuous interaction between traffic engineering and overlay routing, and improves the stability
of the network. The experiment result has verified that the method has better performance than

prior methods.

Keywords trustworthy and controllable network; cooperative game; traffic engineering; overlay
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The objective conflict between traffic engineering in
native network and overlay routing in overlay network is a
traditional problem in network control and management for
ISP. The most popular approaches to this problem are to
make traffic engineering and overlay routing communicate
continuously based on uncooperative game theory. These ap-

proaches will cause serious route flaps. Although the recent

leader preemptive approach has reduced the flap times, it is
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hard to solve this problem in traditional network. To solve
the puzzles of Internet, such as controllability, robustness,
and trustworthiness, the team has proposed Trustworthy and
Controllable Network (TCN) which separates the control of
the network out of data plane into a centralized control node.
TCN constructs a formal plane for network control and man-
agement, which realizes controlling network directly. Based
on TCN, a cooperative game model for traffic engineering
and overlay routing (CMTOQO) has been proposed in this pa-
per. CMTO takes advantage of TCN by cooperating traffic
engineering and overlay routing on the centralized node, and
uses the cooperative game to resolve the objective conflict be-
tween them. CMTO has solved the objective problem. and a-
voids route flaps completely. CMTO is one of the successful
application examples of TCN to solve the uncontrollable
problems. In future work, the authors will research how to
solve the objective conflict problem between traffic engineer-
ing and multi overlay network routing based on TCN. This

work will be hard and meaningful.



