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ABSTRACT

Queues are encountered in many different fields in day-to-day life. Waiting in
queue for service is unpleasant and annoying for the customer. Many researchers
developed advanced queueing models to minimise the waiting time of customers in
the line. But it is not easy to forecast the waiting time of a customer in an advanced
queueing system as it involves more complexity. Artificial neural networks can be
applied to simulate the queueing system so that the difficulties encountered by using
the classical approach can be overcome. In this chapter, trained neural network is
used for predicting the waiting time of each customer. Also, an attempt has been
made to provide sufficient information about the work done on queues using machine
learning, and an ANN modelis developed in order to simulate M/M/S queueing model.

INTRODUCTION

Queues are common in many different fields such as in bank, supermarket, computer
networks etc. Theory of queues is worried about the improvement of numerical models
to examine the performance of a system that offers service for randomly emerging
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needs. The prediction of waiting time of customers in a complex queueing system
through mathematical analysis is very complicated and time consuming. Queueing
simulation is an approach used for prediction of the behaviour of such complex
queueing systems where the analytical method is difficult. Queueing simulation
is utilized to decide potential bottlenecks in allocation of the resources and this
empowers to break down their result on holding up lines. This paper focuses on the
recent developments of ANN in queueing theory and an ANN for a multi-server
queueing model is developed to forecast the waiting time.

Queueing Models

Theory of Queues has been around since early twentieth century and are mathematical
techniques to forecast behaviours of queueing models. Examining behaviours
of queueing models is an interesting area both for organizations and customers.
Organizations could utilize the information to deal with their labour supply in a
more brilliant and more proficient manner. The queueing theory models endeavour
to evaluate the queueing system behaviour given various assumptions.

The basic queueing system is shown in Figure 1.

The concepts of queueing theory are applied to obtain an optimum balance
between the cost associated with customers waiting time and service facilities idle
time in order to obtain maximized profit. It is concerned with the planning and
design of service facilities to meet out the randomly fluctuating needs for service,
so that congestion is minimized.

Figure 1. Basic queueing model
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