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This thesis has proposed a theoretical method to evaluate the reliability of multi-level
network e.g., MPLS (Multi-protocol Label Switching). In particular 1the considered
network is assumed to have two levels consisting of physical level and logical level.
The proposed analysis has been formulated in the non-cooperative game theoretical
framework as a two-player, zero-sum game with mixed strategy. The first player,
network routers, operate within the logical level and are aimed at finding the best path
for sending data from source to destination. The second player, network testers, operate
within the physical level and try to detect the link whose failure can adversely affect the
network performance the most. In order to find the game’s equilibrium solution, this
thesis has applied the standard Modified Method of Successive Average (MMSA). From
the game’s solution, one can determine the link that is most important to the reliability
of the whole network. Hence, the management of this link can be raised for minimizing
the link’s probability of failure. Furthermore, the solution of game indicate how to
manage the backup paths as well as to determine the most appropriate backup links.
The algorithm porposed in this thesis has been tested with the real networks. The test
results show the overall reliability of such networks and allow the links with significant
contributions to the reliability be identified. The testing results herein take into account
both traffic scenarios of single pair and multiple pairs of origin and destination in the
network.
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