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Exponential Supermartingale for the Stochastic Analysis of End-to-End Delay
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Abstract  Effective end-to-end delay evaluation can be used to realize QoS control in large scale
networks. The derivation of the statistical end-to-end delay bound using (min, +) convolution
operation developed in Stochastic Network Calculus has attracted more and more attention. With
the unceasing expansion of the network scale, an end-to-end delay bound should have better scal-
ability and tightness. However, few theoretical results now meet this requirement. In this paper
we describe the arrival curve and the service curve in the form of Moment Generating Function
(MGF) and present a close-form, exponential supermartingale based end-to-end delay bound ex-
pression by combining (min,+) convolution operation with Doob”s maximal inequality. The end-
to-end delay bound is not only linearly scalable, but also has better tightness than existing linear

delay bound under the same assumptions as illustrated by the numerical results.
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