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= Given a system, how do you evaluate its performance?

System

How to evaluate?

l Experiments Analysis Simulation
) | \
Develop a mathematical Develop a computer program
Use existing instance of the abstraction of the system and | which implements a model of
system to perform derive formulas which the system. Perform
performance measurements. describe the system experiments by running the
) performance. computer program.

A.Ghaderi 4
University of Kurdistan

9/30/2018



= e |
| Basics of Simulation |

& it dowent il 9@ 99

= Open questions

What is a system?

What is a model?

What is performance and how to measure it?
On what does performance depend?

How to build a model?

How to numerically evaluate it?

How to interpret such results?
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= At the end of this course, you should ...

know about simulation principles

be able to build models of systems

be able to identify suitable performance metrics

be able to design and implement simple discrete event
simulation programs

have some experience with a modern simulation tool
be familiar with basic statistical questions

know how to evaluate simulation results

be aware of common pitfalls

* Focus is on practical aspects of implementing a simulator and
simulation programs.
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= Necessary

+ Basics of probability theory and statistics
* Programming language

- C/C++

- Java

- Python
» Spreadsheet tools

- OpenOffice.Calc

- MS Excel
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The early years (1950s-1960s)

o Very expensive, specialized tool to use
o Required big computers, special training
o Mostly in FORTRAN

The formative years (1970s-early 1980s)
o Computers got faster, cheaper
o Value of simulation more widely recognized

o Simulation software improved, but they were still languages to be
learned, typed, batch processed
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= The recent past (late 1980s-1990s)
o Microcomputer power, developments in softwares

o Wider acceptance across more areas
= Traditional manufacturing applications
= Services
= Health care
= “Business processes”

o Still mostly in large firms
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= The present
o Proliferating into smaller firms
o Becoming a standard tool
o Being used earlier in design phase
o Real-time control
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Parameters

System Environment
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Entity — object of interest in the system
Attribute: property of an entity

Activity: predefined set of actions in a
specified time period

State of system: collection of variables
that describes the system at any
time

Event: Instantaneous occurrence that
may be associated with change
of system state

System Environment: region outside
the system that influences system
behavior. 11
How to choose the boundary?
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Characteristics of a Good Model

® Simple to understand

B Goal directed

® Robust

® Easy to control

E Complete on important issues
m Adaptive and easy to update

B Evolutionary
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Types of Simulation Models

System model

deterministic stochastic
static dynamic static dynamic
Monte Carlo
simulation
continuous | |discrete continuous | | discrete
Continuous  Dijscrete-event Continuous  Dijscrete-event
simutation simatation "~ Simulation simulation
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Monte Carlo
simulation
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FIFO

Job Buffer Machine Warehouse
Arrivals :|.
Inspection
1 Buffer
Failed Jobs C Passed Jobs
Inspector

Figure 2.4 A single FIFO machine with inspection and storage.
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