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Course Specification

Hasn1tiugaufnu N INYIAYEIVAIUATUNS
Name of Institution Prince of Songkla University
IngnVARIALAGY 08 - ANV IANAAS

Prince of Songkla University Hat Yai Campus Faculty of Science

wuah 1 dayanaly

Section 1: General Information

1. SMALAZYDI189%Y1 Course code and title
344-582 ANSINYILUUIIADILALAT IATIEA

SIMULATION MODELING AND ANALYSIS

2. 3UIUNUIENAN Number of credits
3(3-0-6)

3. wé’nqmuazﬂszmmaasw%m Program and course categories

ANFERTUVN TN @1U13I9INYINITADUNIADST W.A.2560

o

4. 191594 SURNYAUTIEIVIUATa15EREIU Course coordinator(s) and lecturer(s)

1 @S9 dunins SATHIT INTAJAG

5. FutNEew/nan1sane/Ansanefildngay Semester/Year of study
2

AMANNSANWIN 1 UNISANWIN 2563



6. 518V NNYIVD9

¥
[

(Rusgfivganiisvesonnidiaounialneanuniiuyauvaininiv)

q

Prerequisite Subject
1idd
NONE

7. d@a1uiiseu Location

URMINGRYAVAIUATUNS e naamabing) (Prince of Songkla University Hat Yai Campus)

8. IUNINIMIaUTUUTI18a2198nYa93183Y1ATIAEA Last updated of the course details

8 [ARIAEARIGEY 2563
8 July 2020

MU 2 YAUIMUIBVDITNEIV

Section 2: Purposes of the course

NYINUYVBI518IYT Purposes of the course

NUINT 3 ANWAUTHAZNITAIUNS

Section 3: Description and Implementation

2. uuYNusildnanianisiiner Number of hours per semester

U39818 Lecture
(Fl39/N1ANSAN®N

hours/semester)

UURANNS Practice
(F2l9/N1ANSAN®N

hours/semester)

Anwimenuey Self-study
(Tl9/N1ANSAN®N

hours/semester)

ADULESY Extra Class
(Fl9/N1ANISAN®N

hours/semester)




a5

0 90

3. Purugilusdeduaninionnsdliaineuasuuzihmadvinisuitdndnenluseyans

Number of hours per week for academic guidance to individual students

- 919138 @ UK I A USnwAutinAnwlumuusnitwun@nw

- 91913ddnnalimUsnedussyana 138 enguAINANReIn1seg ey 1 Falusneduni (anzsefideInis

wazilnnudndu)

nuIAA 4 NIRAILINANTSISEUIvRnANEN

Section 4: Learning Outcomes Development

Han1siTeuiudazAunisasiainfne

Expected learning outcomes

1. AUANITITY 2385554 Moral and Ethics

1.1 asgvtinlunnALayAMsTTY
YT AU UAL BRI FITN -

1.2 ITynsesoIalagAy

SURATDUADAULDITIT WAL FIAL

1.1 fvualiiimusssuesdng e
Ugnilsliin@nwidanusuiinyey
wazszileuite -

1.2 Whnshdusounsaanuas
nsuasnelindumuszidouves
UMY -

1.3 sauninglin@nwivinanudu
naulerinn s dudih waznsdu
ATNNGY -

1.4 919380 ARUARAUNINAMEITY

2385550 luN5@0U -

ARITITN ILTITUNADIWMUN Bn3eeu AwnsUsTEiuNa
Morals and Ethics that need to be Teaching Methods Evaluation
developed
518015 List 518015 List 57815 List

1.1 Ys8LEuannnIsnseneanued
TnAneilunsitSeu msasud
TASuNRULNY NSITINAINTTY -
1.2 AUl UeuLaz AMUNSDULNS 8
aIunANYIUAISINTINAINTTY -
1.3 msduRinveuluminiiflasy
UG -

1.4 anﬂiiﬁ\lﬂ'ﬁﬁﬁmuazﬂ'ﬁaﬁm -

2. 91uAU3 Knowledge




GRQHATT RN ET
Knowledge that needs to be

obtained

A5n1580u

Teaching Methods

A5n1sUssiiumg

Evaluation

578013 List
2.1 finnduazeadilaifeatu
nénmsuaznguiiiddyluiden
a3 -
2.2 gnnsaiasznlayuidilalay
95UANNADINITNNADUNLADS
svsszgndauiinueiasns
THhaSosiofimunzaufunisudly
Uy -
2.3 @NSTATIVA DONKUY And
USuuse wag/vveuseidiussuy
29AUTENDUANNVDITEUY
ABNNIADTIALARTIAUTD AR -
2.7 fuszaunmsallunswaun uay/
vidonsUsvgndmenduasildauls
939 -
2.8 @nsaysannsaus iy
aAnidnwuaulumans

A P 1%
BUNVLNYIVD -

318119 List
¥ U =
2.1 \UUVANNITN NN B wag
Uszgnaldlumsl Ul dulay
ANWUZVDITIWITT MaDAIULLENY
ATEUDITIIVU ) -
2.2 dalviimsiseuinnaniunisal
134 Inednusseeiiaelagil
WHINTNBUDNNLAULTYIVIEY
A A 6
AIDUUTLAUNITUNTY -
2.3 3alRT18391INITNUS/5183%7)
FUNUT LAZIIENIUAIIUATIN
MHINUEYNT AN ANUADENS

dynaue -

3181179 List

2.1 MINAgaUYs -

2.2 MsaEpUNaNAIASYULazUaNY
AALSYU -

2.3 NNTFYNU/LNUIY -

2.4 ANSUILEUDIY -

3. guvinyen1eUsyeyn Intellectual sk

ills

3.1 Anegnsiiansugauazidu
JYUU -

3.2 @U1T0EUAN AR WAy
Usziliuansaumeiioldlunisudl

Jeymegeasneassn -

3.1 gaunanglrAuAdl Weus1e9y
shuramstiaue -

3.2 SpRanssufiiniseAUs e uan
ALARLY UFURMUDS -

3.3 ALY IVIINYIRNUS

vinwgmelyidesiaun 3Bn13dau ABn1sUsIliuna
Intellectual skills that need to be Teaching Methods Evaluation
developed
518013 List 518013 List 518013 List

3.1 NMSEUTBLEW/ daut1nlan -
3.2 Usziduann1suLauedIu 1S
AOUAINNL NTLARIAINUAALTY

=3 a |
AaRAIUUTELAIUDAUTIEANN 9 -

3.3 Ussllunadugvalunadnud




3.3 @131307UTIM AN AT
wazaguUsziaulam uazau
AOINTT -

3.4 ansauszenanLIkaEinye
Aunsuilelgymseouiomesie

DYNNUNZRAY -

FIEIVIFULUT UawTIE91U
ANUNTIVTINGITNUSNG 1A

NANAUABDY1FLLEUD -

TasuuaUnLNg -
3.4 UsEUINNSIEIIUAINUNINL
YN TNUTYINYIIANIUA

p819@LEND haglusedvIduuwn

. ﬁﬁuﬁ'ﬂ‘iﬂzﬂQﬂuﬁuﬁuﬁszwdwqﬂﬂaLLazﬂ’:)'m%'Uﬁﬂ%aU Interpersonal skills and responsibilities

VinweAuduRuSszndyAnauaz
AMuFURnvauTifaaNaun
Interpersonal skills and

responsibilities that need to be

developed

A5n15d0u

Teaching Methods

A5n1sUssiiueg

Evaluation

578N15 List
4.4 fanusuiinveulunisnseyin
YInULBIAL SURRYvRUNUlUNGY -
4.6 AAUSURAYEUNTHRINING
BoudiamuarynTin T

2819604 1DY -

318119 List

4.1 ININTTUNIFTHIYUNTADUN

¥

wiunsiendungy wazanundes

L v 6 1

JUfduiussEnineymna -

1Y

4.2 Safanssuiifinnsefuse/uans
ANUARLIAY -

4.3 goaunsniSesrusuingeu
nsiluyweduus wagnsdila

TAIUSIINYRIDIANT U8V

6’]_

518015 List
4.3 Uszifluamuasiauenisidn
FIUAINTIUNGY -
4.4 Yszifluamusuinveuluntii

AlAsunaUnLNg -

5. AMUNNBENITIATIZALTIAAY NI5H

2815 wazn1shuwmalulagddrsauwma Numerically analytical,

communication and information technology skills

Winzn1siasziideiaay n1sioans
waznsldmaluladansaunaiido
WA
Numerically analytical,
communication and information
technology skills that need to be

developed

ad
D/N13EU

Teaching Methods

ad a
25n15UseLiUNaE

Evaluation

318019 List

318019 List

318019 List




5.4 aunsobinaluladansaunele

DYNNUNZREY -

5.1 SansiSeunisaeuiilnines
mi?iamiﬁy’ammm N9 N9 eu
TusgniInadiSey Haou wae
HiRetesdu 1 -

5.2 InUszaunsallvigiseutiaue
naulneldmalulagansaumne

ANSAUNANADNFENSWALEDR -

5.1 finwegn1suatunsiiaue
N9 -

5.2 MiNWENSTLUT BN -

5.3 inwgnsuauslagldy
waluladansauwme -

5.4 AMUAILNALlUNSLEINwENIa
AdinAnansuazadAiioas Uy
pAUTIERaUlRBE 1IN T EY -
5.5 watiansiasioya

asaumAnIsAanA1E@nslunIs

uAtdynugesas -

WUAN 5 wNUNITEIULAZNITUIZIIUNE

Section 5: Teaching and Evaluation Plan

1. WNUN138dU Teaching Plan

duan Wada/suaziden fwau dwau dwou dalue AenssunisBeunis AGRY
i ltems/content Falae  falue  dalue  aoudl dow/defld Lecturer

Week ussene URUR A unns Teaching &

NumberNumber @78  &@auuwuu Learning

of oflab mues 193N activities/teaching
lecture hours Number Active materials
hours of self Learning
hours

01-03 Introduction to Discrete-Event 9 0 18 1o wanssieeng Hnnnsld

System Simulation

1.1 When Simulation is the
Appropnate 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

TUswN51 matlab a59 DUNINS
ANUTUNIYIN

WUUI1AD9Y9)



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
04-05 Statistical Models in Simulation 6 0 12

o Useful Statistical Models
« Discrete Distributions

« Continuous Distributions
« Poisson Process

o

o

Properties of a Poisson
Process
Nonstationary Poisson
Process

Empirical Distributions

07-08 Stochastic Models 6 0 12

- introduction

- Properties of Random Numbers

- creating a stochatic model

- Generation of Pseudo-Random

Numbers

- random number generation

- Tests for Random Numbers

09 dUNANANA

10-12 Random-Variate Generation 9 0 18

e Inverse-Transform Technique

o

o

o

Exponential Distribution
Uniform Distribution
Weibull Distribution
Triangular Distribution
Empirical Continuous
Distributions

Continuous Distributions

1o

Laile

o Selection of

Simulation o e o
d1586 UNANS

Software
o An Example
Simulation
with matlab
o Exercise

Random number

generation in matlab a@15¢ BunIns
and python

A simple code

example

Exercise

a13m BunIng
Examples / Exercises

AN50 DUNINS



o

without a Closed-Form
Inverse

Discrete Distributions
Acceptance-Rejection
Technique

Poisson Distribution
Nonstationary Poisson
Process

Gamma Distribution

e Special Properties

@)

Direct Transformation for
the Normal and
Lognormal Distributions
Convolution Method

More Special Properties

13-14 Input Modeling 6 0 12 1o

e Data Collection

e |dentifying the Distribution with

Data
(@)

o

@)

Histograms
Selecting the Family of
Distributions

Quantile-Quantile Plots

e Parameter Estimation

o

o

Preliminary Statistics:
Sample Mean and
Sample Variance

Suggested Estimators

e Goodness-of-Fit Tests

o

o

Chi-Square Test
Chi-Square Test with
Equal Probabilities

Example
simulations /

Exercises

AN50  DUNANS



o Kolmogorov-Srnirnov
Goodness-of-Fit Test
o p-Values and "Best Fits"
e Fitting a Nonstationary Poisson
Process
e Selecting Input Models without
Data
e Multivariate and Time-Senes
Input Models
o Covariance and
Correlation
o Multivariate Input Models
o Time-Series Input Models
o The Normal-to-Anything

Transformation

15 Verification and Validation of Simulation 3

Models

Errors
Absolute and Relative Error
Precision
Truncation and Rounding Error
Violating Numeric Associative
and Distributive Properties

Algorithms and Errors

e Euler’s Method
e Runge—Kutta Method

ODE Modules in MATLAB® and
Python
VERIFICATION AND VALIDATION

e History and Definitions

1o

Validation Guidelines
Quantitative and
Statistical Validation
Measures

Graphical Methods
EXERCISES

AN50  DUNANS



e Verification Guidelines

2. uHuUNsUsTIEIURAN1SISeUS (daaAdasiu Curriculum Mapping 89 4A2.2)

Evaluation Plan (in accordance with TQF 2 Curriculum Mapping)

HaN1SISeuS BnsuseEiy duavinusidiy| dadiuvainsuszdiv
Learning outcomes Evaluation Methods Week Percentage of
Evaluation
2.1,22,2.7,28,3.1,32,33, |wulnUUa aeunaaia/aeulaienia (9 uag 16 80
3.4, 4.6
1.1,1.2 N30T HADANIA 20
A3ANEN
AUAT
LAY
nMsviungu
NNFEIUAIUNLDUNNY
ASNTUSTEY
NMsidIusI eAUSIBLALIALBANUARLTILY
lutusou

= o =
RUINN 6 NINYINTUIZNBUNTLIIUNTEDU

Section 6: Teaching Materials

1. Asuazenasuan Required textbooks and materials

Jerry Banks, John S. Carson I, Barry L. Nelson, and David M. Nicol, Discrete-Event System Simulation, 4-

th EDITION.



2. Other materials

Introduction to Modeling and Simulation with MATLAB® and Python, Taylor & Francis Group, 2017

I 7 n1sUszlivuazyiulTansaiiun1svessngdun

Section 7: Course Evaluation and Improvement

1. NM5USZLEUNSALUNITVDISIEIYN
Evaluation on course effectiveness

1.1 Us2ius187391 Course evaluation

o liin@nwisudiuinuinisvesmuedaesuiisuanuivinuelun1suseana/Aniaseinounas nas
o TilinAnwissdiv/uansanumiuinunisussidiunegdnuagnisussdunsaeuesenansd

Y o a A o = < &
o afhalsrnudAniieasuanudilalunsiSeusesiu o
1.2 Usziliue1ansdfisau Teacher evaluation

- 919139 AUUTHIUNITADUVDINULDY
- MIABWNANTAIINNGANTTUVDIELTEU

- HAN1TABU/NANNTISEUSVRINANY)
1.3 N1INIUABUTI8IUT Review of students' academic performance

- ANENIIUNINTIRARUNANSUTTIIUNSISEUvaeinAnw

- PIUADUIINALLULTDADULAL/H3 91U kA SULDUNLNE

2. Msdnan1suseliuanuiudsenein

Assessment result to improve the course

- dhnansuszdiulaetind@nwiaintes 1 wagnsussdliunisaauinde 2 unUssanaieUSuuesedsn n1sdnnisseu
nnseeu
- dnUszg/onsdianuenumulazUTulTullomvesnelviitennuvivady

- USuusadszanaselvmnt mudeyaannnisuseiiu



NUINDUE)

Section Other

1. ATIANTEBUTNINALIINATTITLUIDINATLUIUNTIANTANUS I NORAIUINTITBUNTHRU
Teaching and learning development through learning management from research and knowledge

management process

2. NFYIUINITNTTUIUNITINENTBNUETNETIANTNUUINTIVINTUARIANAUNTZUIUNTIANTITBUNSHRY

Integrating research process or innovation or academic services to thatching and learning process




