


 Modeling is the process of producing a model 
, a model is a  Representation of an object, a 
system, or an idea in some form other than 
that of the entity itself. 

  A model is similar to but simpler than the 
system it represents. 

 



 enable the analyst to predict the effect of 
changes to the system. 

  model should be a close approximation to 
the real system. 

 it should not be so complex that it is 
impossible to understand and experiment 
with it. 





 An important issue in modeling is model 
validity. 

 Model validation techniques include 
simulating the model under known input 
conditions and comparing model output with 
system output. 

 Generally, a model intended for a simulation 
study is a mathematical model developed 
with the help of simulation software. 
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 A simulation of a system is the operation of a 
model of the system. 

 

 The model can be reconfigured and 
experimented with , usually, this is 
impossible, too expensive or impractical to 
do in the system , and hence , it represents 
properties concerning the behavior of the 
actual system or its subsystem can be 
inferred. 



 simulation is a tool to evaluate the performance 
of a system, existing or proposed, under 
different configurations of interest and over 
long periods of real time. 

 Simulation is used before an existing system is 
altered or a new system built: 

 Reduce the chances of failure to meet 
specifications .  

  Eliminate unforeseen bottlenecks . 
 Prevent under or over-utilization of resources . 
  Optimize system performance . 

 



 simulation can be used to answer questions 
like:  

 What is the best design for a new 
telecommunications network?  

 What are the associated resource 
requirements? 

  How will a telecommunication network 
perform when the traffic load increases by 
50%? 

 



 The subject of this tutorial is discrete event 
simulation in which the central assumption is 
that the system changes instantaneously in 
response to certain discrete events. 

 On the other hand, continuous simulators, 
like flight simulators and weather simulators, 
attempt to quantify the changes in a system 
continuously over time in response to 

     controls. 

 



 Discrete event simulation is less detailed than 
continuous simulation but it is much simpler 
to implement, and hence, is used in a wide 
variety of situations. 

 



 Designing and analyzing manufacturing systems 

 Evaluating military weapons systems or their 
logistics requirements 

 Determining hardware requirements or protocols 
for communication networks 

 Determining hardware and software requirements 
for a computer system 

 Designing and operating transportation systems 
such as airports, freeways, ports and subways 

 

 



 Evaluating designs for service organizations 
such as call centers, fast-food restaurants, 
hospitals, and post offices 

 Reengineering of business processes 

 Determining ordering polices for an inventory 
system 

 Analyzing financial or economic systems 

 



 What’s being simulated is the system. 

 To study system, often make assumptions / 
approximations  both logical and mathematical, about how 
it works. 

 These assumptions form a model of the system. 

 If model structure is simple enough, could use 
mathematical methods to get exact information on 
questions of interest — analytical solution. 

 

 



 But most complex systems require models 
that are also complex (to be valid) 
◦ Must be studied via simulation — evaluate model 

numerically and collect data to estimate model 
characteristics 

 Example:  Manufacturing company 
considering extending its plant 
  Build it and see if it works out? 

 Simulate current, expanded operations — could 
also investigate many other issues along the way, 
quickly and cheaply 

 

 



 Impediments to acceptance, use of simulation 
Models of large systems are usually very complex 

•  But now have better modeling software … more 
general, flexible, but still (relatively) easy to use 

Can consume a lot of computer time 

•  But now have faster, bigger, cheaper hardware to 
allow for much better studies than just a few years ago 
… this trend will continue. 

•  However, simulation will also continue to push the 
envelope on computing power in that we ask more and 
more of our simulation models. 

 



Impression that simulation is “just programming” 

• There’s a lot more to a simulation study than just 
“coding” a model in some software and running it to 
get “the answer”. 

•  Need careful design and analysis of simulation models 
– simulation methodology 

 


