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Abstract

With the rapid development of network communication industry, various digital mobile terminals
have emerged, and users’ requirements for service quality are also constantly improving, QoS
(Quality of Service) comes into being. Delay is one of the QoS metrics and the performance of the
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network can be further analyzed by studying delay. Based on the queuing theory, the system per-
formance when a single service arrives is mainly investigated, and establishes the queuing system
of a single server service. In the modelling, the bursty service is mainly considered, and the bursty
arrival MMOO process is used as the input of the system, and the service process is established as
ALOHA. Using a new theoretical approach, the martingale theory, the exponential upper martin-
gale is able to accurately describe the impact of bursty arrivals on network performance, con-
struct the structure of the service martingale and the arrival martingale in the martingale theory,
and through the stopping time theorem of the martingale, derive the system’s delay violation
probability inequality to model the delay violation probability bounds under the martingale
structure. Using MATLAB to statistically compare the delay violation probability bounds corres-
ponding to different load rates, it is found that when bursty traffic arrives, the delay bound be-
comes tighter and tends to be closer to the true value as the load rate decreases.
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Figure 1. Queueing system
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Figure 3. Probability of delay violation under different load rates
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Figure 4. Delay violation under Aloha mechanism
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Figure 5. Comparison of two theories
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