
815 Module C    Waiting Line Models

Queue discipline refers to the order in which customers waiting in line receive service at the 
facility. Although there are different types of queue disciplines, the most common is first come, first 
served; that is, the first customer in the queue is the first to receive service. There are, however, other 
waiting line systems where the first come, first served rule may be preempted. For example, in a code 
blue event at a hospital emergency room, the heart attack patient is in a more critical condition and 
will get treated first regardless of when that patient joined the queue. Similarly, computer programs 
that generate company paychecks at the end of every month may create paychecks based on priority 
scheduling (that is, the boss gets paid first). Other queue disciplines are (a) last in, first out; (b) prior 
appointments; (c) alphabetical order of last names; and (d) random order. The last-in, first-out queue 
discipline typically occurs in waiting line systems that involve processing by machines. For example, 
a server in a telecommunications system may process message signals queued for transmission over a 
telecommunications channel using a last-in, first-out queue discipline.

Service System Structure
Service system structure is the design or structure of the service system. Service systems are classified 
by the number of channels or servers and by the number of phases. The number of channels refers to 
the total number of counters, service bays, or other providers that are part of the system, for example, 
the number of teller windows open at any given time. The number of phases refers to the number of 
service stops that each customer must make in sequential servers to complete the required service. We 
will discuss four basic service system structures in Section C2. There are, however, many more com-
plex queuing system structures that are beyond the scope of this book. Figure C.3 presents the four 
basic service system structures based on the number of channels and phases.

Of the four basic structures presented in Figure C.3, the single-channel, single-phase structure is 
the simplest. In this case, there is only one server and one phase in the waiting line service system, for 
example, an optometrist’s office with only one optometrist serving a single waiting line of customers. 
In a single-channel multiphase structure, the customer joins a single waiting line but receives service 

FIGURE C.3: Basic Service Structures
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