3

o2

S 5 ool (Sl

ol 55T o&tils de Sils guze

U el 5 (652 0000 1 =l (giga 03 8

h kazemipoor@piau.ac.ir

&b

*

* Discrete Event System Simulation, Jerry Banks et all, Fourth Edition, 2005,

Prentice-Hall
* Handbook of Simulation, Edited by Jerry Banks, 1998, John-Wiley
* Stochastic Discrete Event Systems, Armin Zimmermann, 2008, Springer

» Simulation: The Practice of Model Development and Use, Robinson, 2004,
John-Wiley

e Simulation and the Monte Carlo method, Second Edition, Rubinstein and
Kroese, Second Edition, 2008, John-Wiley

* An Introduction to Computer Simulation, Woolfson and Pert, 1998, Oxford

University Press
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* Simulation modeling: Handbook A Practical Approach, Chung, 2004, CRC Press

* Simulation Modeling and Analysis with Arena, Altiok and Melamed, 2007,
Academic Press

* Computer Simulation Techniques: The definitive introduction, Harry Perros,
Computer Science Department, NC state university, Raleigh, NC, 2008,

http://www.csc .ncsu.edu/faculty/perros// simulation.pdf
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Some Applications

Financial engineering/quantitative finance

Computer performance modeling

Service industries

Manufacturing

Military

Transportation and logistics
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Type of System

Design, Plunning, and
Operational Issues

Manufacturing systems

‘Transportation sysiems

Computer and communication
systems

Project planning and control

Financial planning

Environmental and
ecological studics

Health care systems

Plant design and layout
Continuous improvement
Capacity management

Agile manufacturing evaluation
Scheduling and control
Materials handling

Railroad system performance
Truck scheduling and routing
Alr traffic control

Terminal and depot operations

Performance evaluation

Work-flow generation and analysis

Reliubility assessment

Product planning

Marketing analysis

Rescarch and development
performance

Construction activity planning

Scheduling project activities

Capital investment decision making

Cash flow analysis

Risk assessment

Balance sheet projections

Flood control

Pollution control

Energy flows and utilization

Farm munagement

Pest control

Reuctor maintainability

Supply management

Operating room scheduling

Manpower planning

Organ transplantation policy evaluation
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FIFO
Job Buffer Machine Warehouse
e l:]ﬁ
Inspection
l Buffer
Failed Jobs e Passed Jobs
R
Inspector
Figure 2.4 A single FIFO machine with inspection and storage.
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If X ~ f(x) and Y = F, (x)= _ff(x)dx:>Y ~U(0.1)

—0

Proof
G, (y)=p(Y <y)=p(FX)<y)= plx< F(y))=F (F'(y))=y =
g(y):deY_;y):b a(y)=1 ; 0<y<l =Y ~U(0.1)

H

y =F(x)

|
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oah X ~Ua,b]= f(x)=—

o=p 1Y =(b-a)g(x)= E(Y)=(b-a)E(g(x))= E(Y):(b—a)ig(x)f(x)dx

a
B

= E(Y):Jg(x)dx:l

We khew that: E(Y ) = (b - a)E(g (x)) =(b- a)zn: g(xi)
it N
= Solving procsess: we can produce n random number (X,, X,,..., X, ~U(0,1))

and then calculate the (b—a)Zn:M
= n
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Advantages

* Experimentation in compressed time

* Reduced analytic requirements

* Easily demonstrated models
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Disadvantages

* Simulation cannot give accurate results when the input data are

inaccurate.

* Simulation cannot provide easy answers to complex problems.

* Simulation cannot solve problems by itself.
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Software

Supplier

Arena

AutoMod

Awe Sim

Enterprise Dynamics

Extend

Flexsim

GPSS/H

Micro Saint

ProModel (MedModel, ServiceModel)
Cuest

ShowFlow

SIGMA

Simprocess

Simul8

SLX

Visual Simulation Environment
Witness

Rockwell Software

Brooks-PRI Automation
Frontstep, lnc.

Incontrol Enterprise Dynamics
Imagine That, Inc.

Flexsim Software Products, Inc.
Wolverine Software Corporation
Micro Analysis and Design
ProModel Corporation

DELMIA Corporation

Webb Systems Limited

Custom Simulation

CACI Products Company
Visuald Corporation

Wolverine Software Corporation
Onea Computer, Inc.

Lanner Group, Inc.
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Some criteria for simulation software Selection
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Exercises

1. Think of situations where simulation could be used, for instance, from day-to-day life, a
place of study or work. What aspects of each situation make simulation appropriate?

2. Take a typical operations system, preferably one that can be observed (e.g. a bank or

supermarket), and identify the elements of variability, interconnectedness and complexity.

3. There are many case studies describing the application of simulation to real problems.
Obtain and read some simulation case studies. Why was simulation used? What benefits
were obtained? Some journals that often publish simulation case studies are: IIE Solutions,
Interfaces, OR Insight and the Journal of the Operational Research Society. The Winter
Simulation Conference proceedings (www.wintersim.org) include many case studies.
Simulation software suppliers also publish case studies on their web sites.

4. Two points A and B are selected randomly in the unit square. Let D denote the distance between them. Using
Monte Carlo:
Estimate E(D) and Var(D).
Plot an empirical distribution function for D.

Suggest a more efficient method for estimating P (D>1.4), bearing in mind that this probability is very small.
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