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An Analysis of GI/G/1 Queueing Model
by the Level Crossing Method

Kaori KOBAYASHI and Tsuyoshi KATAYAMA

Department of Electronics and Informatics, Faculty of Engineering

Summary

In everyday life, a situation is frequently happened that some users commonly share some limited resources and wait
while the resources are busy; e.g. automated teller machines in a bank. As one of these queueing systems, a GI/G/1
queueing model (denoted by Kendall’s notation; GI specifies the arrival process is a renewal arrival process, G specifies
the service time distribution is general distribution, and 1 denotes a single server) is a basic queueing system, and has a
fundamental and an important role in evaluation of quality of service (QoS) of queuing systems. To analyze the M/G/1 (a
special case of the GI/G/1 queueing model}, the method of the imbedded Markov chain is commonly used for finding the
distribution of the number of users (or clients, customers, messages, e.t.c.) in the system, though an obtained generating
function of the distribution of the number of users is expressed in mathematical form and is not easily understandable.

In this paper, taking the Level Crossing method, we have obtained the probability density function of waiting time in
the GI/G/1 queueing model more intuitively than using the generating function of the distribution of the number of users,

and discuss this method’s validity.

keywords: the level-crossing method, GI/G/1 queueing model, virtual waiting time, distribution function of the waiting

time



