
UNIVERSITI TEKNOLOGI MARA

TECHNICAL REPORT

COMPARISON BETWEEN QUEUEING THEORY AND SIMULATION

METHOD AT A RESTAURANT

MUHAMMADWAFIYUDDIN BIN ABDUL MUTTI (2020489748)

NOOR KAMALIA BINTI ZAINOMAM (2020859212)

NURUL NAJWA BINTI ISMAWADDY (2021126205)

(P28M23)

Report submitted in partial fulfillment of the requirement

for the degree of

Bachelor Of Science (Hons.) Management Mathematics & Bachelor

Of Business Administration (Hons.) Business Economics

College of Computing Informatics & Mathematics

AUGUST 2023



ACKNOWLEDGEMENT

IN THE NAME OF ALLAH, THE MOST GRACIOUS, THE MOST MERCIFUL.

Firstly, we are grateful to Allah S.W.T. for giving the three of us the strength to complete this

project successfully. We are grateful to Him for providing us with facilities and opportunities

in various areas such as health, time, and ideas to complete the project.

We would like to express our gratitude to Prof. Madya Norsaadah binti Awang@Md. Amin,

who played the role of our project supervisor, for making this project possible. The three of

us were supported by her guidance and advice throughout every phase of writing our project.

Not to forget, lots of thanks to Mrs. Noorezatty Mohd Yusop for being a really helpful guide

for us in using the Arena Simulation Software. We also want to thank Mrs. Lina Abdullah

and Hjh. Noraimi Azlin Mohd Nordin for their assistance in completing this study. We are

grateful for their words of advice during the consultation on MSP660.

Thousands of love and gratitude to our cherished family, who always provide moral support

to the three of us. We are grateful to them for always praying for us to be in good health and

have enough time to complete this project smoothly. Our friends, who are directly or

indirectly involved in helping us make this a success, are no exception.

Lastly, we want to thank ourselves for our hard work and good cooperation in completing

this project. Thank you so much to the three of us. Thank you for understanding each other

and being aware of each other's responsibilities or duties in ensuring the success of this

project.

1



TABLE OF CONTENTS

ACKNOWLEDGEMENT.............................................................................................................1
LIST OF TABLES......................................................................................................................... 4
LIST OF FIGURES....................................................................................................................... 4
ABSTRACT....................................................................................................................................6
CHAPTER 1...................................................................................................................................7
INTRODUCTION......................................................................................................................... 7

1.1 Motivation............................................................................................................................7
1.2 Problem Statement...............................................................................................................9
1.3 Objectives............................................................................................................................ 9
1.4 Significant and Benefit of Study........................................................................................10
1.5 Scope and Limitation of Study...........................................................................................11
1.6 Definition of Terms............................................................................................................12

CHAPTER 2.................................................................................................................................13
BACKGROUND THEORY AND LITERATURE REVIEW................................................. 13

2.1 Background Theory........................................................................................................... 13
2.2 Literature Review/Related Research..................................................................................15

2.2.1 Literature Review on Queueing Theory................................................................... 15
Types of Queueing Theory...........................................................................................16
Characteristics of Queueing Systems...........................................................................18
The Importance of Queueing Theory...........................................................................19

2.2.2 Literature Review on Simulation and Arena Simulation Software.......................... 21
CHAPTER 3.................................................................................................................................25
METHODOLOGY AND IMPLEMENTATION...................................................................... 25

3.1 Flowchart........................................................................................................................... 26
3.2 Interpretation of The Flowchart......................................................................................... 27
3.3 Implementation of Queueing Theory.................................................................................29
3.4 Implementation of Arena Simulation Software................................................................. 32

CHAPTER 4.................................................................................................................................42
RESULTS AND DISCUSSION...................................................................................................42

4.1 Results of Queueing Theory Calculations........................................................................ 42
4.2 Validation of the Arena Simulation Software Model Results by Comparing With The
Queueing Theory Formula.......................................................................................................44
4.3 Results of Arena Simulation Software Implementation.................................................... 46
4.4 Comparison of All Servers.................................................................................................49

CHAPTER 5.................................................................................................................................52

2



CONCLUSION AND RECOMMENDATION......................................................................... 52
5.1 Commentary.......................................................................................................................52
5.2 Conclusion......................................................................................................................... 52
5.3 Recommendations..............................................................................................................53

REFERENCES.............................................................................................................................54
APPENDIX A...............................................................................................................................57
APPENDIX B............................................................................................................................... 60

3



ABSTRACT

Queueing theory is a mathematical study of waiting lines or queues. Queuing or waiting in

line is a common experience for customers. However, if the waiting time is too long, the

restaurant might lose customers. Time spent in line has an opportunity cost for people

because it takes up time that could be spent doing something else. Systems that are too

complex to be studied using analytical models like queuing theory can be studied using

simulation models. In order to determine which is best for the restaurant to use, this study

compared single server and multi-servers. This study is conducted to compare customer

waiting times in single-server and multi-server restaurants using the queueing theory formula

and simulation method in order to minimize the customers' waiting time in restaurants and

avoid customer loss. The observation was conducted in the restaurant to obtain data about the

arrival time of customers and the service time during peak hours. The queueing theory

formula was used to analyze the productivity of work or busyness of the restaurant when it

employs a single server, a single-phase system, and Arena Simulation Software when it

employs multi-servers. Hence, using Arena Simulation Software will help to find out the

changes that would happen if the restaurant used a multi-server system. The results of

analyzing those servers were compared to determine the best one that the restaurant needed

to employ. By that, multi-servers are the best ones for the restaurant to employ since they

succeed in minimizing the customers' waiting time in restaurants, which can avoid customer

loss and increase the efficiency of the restaurant’s services. Furthermore, the results show

that having three cashiers and three chefs has the lowest waiting time and utilization of the

workers. However, in the future, it will be better for the restaurant to use a multi-server

system with two cashiers and two chefs since it is less costly than three cashiers and three

chefs. Therefore, the restaurant should employ multi-server, which are two cashiers and two

chefs as the total cost of its employee salaries is comparable to the improvements in service

performance at the restaurant.
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