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Discrete-event digital computer simulation and modeling; fundamentals of model development;
Monte Carlo simulation; the lifecycle of simulation study: input and output, data analysis and
random number generation; simulation languages
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Required Textbook:

- Jerry Banks, John S. Carson Il, Barry L. Nelson, and David M. Nicol, Discrete-Event System

Simulation, 4-th EDITION.

- Introduction to Modeling and Simulation with MATLAB® and Python, Taylor & Francis

Group, 2017.
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Introduction to Discrete-Event System
Simulation
1.1 When Simulation is the Appropriate
Tool
1.2 When Simulation is Not Appropriate
1.3 Advantages and Disadvantages of
Simulation
1.4 Areas of Application
1.5 Systems and System Environment
1.6 Components of a System
1.7 Discrete and Continuous Systems
1.8 Model of a System
1.9 Types of Models
1.10 Discrete-Event System Simulation

1.11 Steps in a Simulation Study

12

LaERI8g1a Bnnslaluswnsy
matlab d@nsun1sviwuuanass

89)

a750 DUNINS

- Statistical Models in Simulation
- Useful Statistical Models

- Discrete Distributions

- Continuous Distributions

- Poisson Process

- Properties of a Poisson Process

- Nonstationary Poisson Process

Empirical Distributions
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® Selection of
Simulation Software

® An Example
Simulation with

matlab

® [xercise

Stochastic Models

- introduction

Y5588 gnAlee19UsEsnNau

® Random number

generation in matlab
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- Properties of Random Numbers and python
. . ® A simple code
- creating a stochastic model P
example
- Generation of Pseudo-Random .
® [xercise
Numbers
- random number generation
- Tests for Random Numbers
9 #aunanenA 3
10-12 Random-Variate Generation 9 Ussene a50 Sum%’ﬂﬁ
e Inverse-Transform Technique
o Exponential Distribution yaumnglqmé{]mu%ﬁl@iﬁ
o Uniform Distribution VICTRRR RN
o Weibull Distribution UNANBIARNNUTINGE L ULATY
o Triangular Distribution Wt
o Empirical Continuous
Distributions
o Continuous Distributions
without a Closed-Form
Inverse
o Discrete Distributions
o Acceptance-Rejection
Technique
o Poisson Distribution
o Nonstationary Poisson
Process
o Gamma Distribution
e Special Properties
o Direct Transformation for the
Normal and Lognormal
Distributions
o Convolution Method
o More Special Properties
13-14 | Input Modeling 6 | Example simulations / a15m DuUNINg

® Data Collection
® |dentifying the Distribution with
Data
O Histograms

O Selecting the Family of

Exercises
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Distributions

O Quantile-Quantile Plots

® Parameter Estimation
O Preliminary Statistics:
Sample Mean and Sample
Variance

O Suggested Estimators

® (Goodness-of-Fit Tests
O Chi-Square Test
O Chi-Square Test with Equal
Probabilities
O Kolmogorov-Smirnov
Goodness-of-Fit Test
O p-Values and "Best Fits"

® Fitting a Nonstationary Poisson

Process

® Selecting Input Models without
Data

® Multivariate and Time-Series Input
Models
O Covariance and Correlation
O Multivariate Input Models
O Time-Series Input Models
O The Normal-to-Anything

Transformation
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Verification and Validation of Simulation

Models

Errors

® Apsolute and Relative Error

® Precision

Validation Guidelines

Quantitative and
Statistical Validation

Measures

Graphical Methods

o
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® Truncation and Rounding Error

® \Violating Numeric Associative and

Distributive Properties

® Algorithms and Errors
O Euler’s Method
O Runge-Kutta Method
ODE Modules in MATLAB® and Python

VERIFICATION AND VALIDATION

® History and Definitions

® Verification Guidelines

EXERCISES




