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not automatic or simple; at each stage depicted in Figure D.1, the intervention of the experienced sim-
ulation analyst will be needed. The steps for using simulation are as covered in the following section.

Steps for Using Simulation

STEP 1: DEVELOP A MODEL THAT REPRESENTS THE  
REAL-LIFE SYSTEM OR PROCESS THAT IS TO BE STUDIED AND ANALYZED
Although most simulation modeling approaches involve the use of abstract mathematical models, 
there are also examples of physical simulation. When physical simulation is used, physical objects 
replace the actual objects. One example is building a model aircraft for wind-tunnel studies to simu-
late the performance of a real aircraft design; another is using simulators to create the conditions of 
weightlessness to mirror what will occur during space flights. In this module, however, we will focus 
on using mathematical models for simulating operations management subsystems or processes that 
represent the actual system or process. The mathematical model is a description of a system using 
mathematical concepts. Although an abstraction of reality, mathematical models should capture the 
key features, behaviors, or functions of the real system or process. Even though the mathematical 
models represent the system itself, the simulation process captures the operation of the system over 
time.

STEP 2: DEFINE THE PROBLEM
The analyst must clearly define the specific problems or shortcomings of the existing system or pro-
cess that will be addressed by the simulation study. He or she must also identify what the changed 
system will require to overcome these shortcomings, including performance measures, key input 
variables, and the quantitative criteria that will be used to compare alternative courses of action. 
In addition, the analyst should also know whether the simulation model will be used to make a 
one-time decision (such as for a capital expenditure) or over a period of time to make routine deci-
sions (such as air traffic scheduling). Finally, the analyst must know who will be the end-user of the 
simulation model.3

STEP 3: FORMULATE THE MATHEMATICAL MODEL
It is important to note that the model does not have to match the real system exactly. Nevertheless, it 
should abstract the essential features of the problem or system that is being studied. While construct-
ing the model, the analyst must include the basic assumptions that characterize the system. The analyst 
should start with a simple model and progressively make the model more complex, but only to the 
extent required to accomplish the objectives of the study. If you are simulating a waiting line system, 
the model should include only as many channels as are required for the study, and should make the 
appropriate assumptions about the probability distributions of arrival and service rates.

FIGURE D.1: Schematic of a Simulation Study
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Physical simulation: 
the act of duplicating the 
operation of a real-world 
process or system over 
time using physical 
objects to replace the 
actual objects
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