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Abstract

In order to evaluate network performance more accurately, this paper introduces a new theoreti-
cal method, martingale theory, to construct a network delay performance analysis framework.
Through martingale theory and modeling delay, more accurate analysis and evaluation of network
performance can be realized. In the communication network, the scenario in which a single ser-
vice arrives at the communication system is considered. Under the constant-rate service mechan-
ism, the Poisson service flow and Markov service flow are modeled respectively, and the delay vi-
olation probability is further deduced based on the martingale theory. Finally, by setting different
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arrival modes and service parameters, the factors affecting the delay violation probability were
explored, and MATLAB simulation was used for verification and analysis.
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Figure 1. A queuing model for the arrival of a single service
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Figure 3. The influence of the non-constant rate service mechanism
on the probability of Markov arrival delay violation
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Figure 4. The influence of different Markov arrival intensity mechan-
isms on the probability of delay violation
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Figure 5. The influence of different Markov arrival load factor me-

chanisms on the probability of delay violation
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Figure 6. The influence of the non-constant rate service mechanism
on the probability of Poisson arrival delay violation
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Figure 7. The influence of different Poisson arrival strength mechan-

isms on the delay violation probability
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Figure 8. The influence of different Poisson arrival load factor me-
chanisms on the delay violation probability
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