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Network Service Tail Latency Analysis Based on M/M/1 Queuing Model
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Abstract  Studies have shown that in large-scale network service systems,network latency often exhibits a long tail effect,i. e. »
a certain percentage of latency are much larger than the average latency of the network service systems. The long tail of latency
has caused widespread concern,and can seriously affect user experience and content provider revenue,especially in large interac-
tive network applications that are sensitive to latency. Therefore,the focus of network service system research has experienced a
change from focusing on throughput and average latency to the tail latency of the system of interest. However, most of the exi-
sting theoretical models focus on average latency,and it is difficult to analyze the tail characteristics of the network service laten-
cy. Due to the complexity of existing research,stay time calculations in complex network services lack formal modeling and com-
putational methods. This paper proposes a method of abstracting a complex network into a queuing model. Based on the model,
the expressions of stay time distribution in series and parallel scenes are given,and at the same time, the influence of the tail la-
tency on the change of individual sub-components in the model is analyzed. The predicted results of the model analysis are com-
pared with the results of the simulation network, the error does not exceed 2%.
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Fig. 1 Tail latency analysis model
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