UNIVERSITI TEKNOLOGI MARA

TECHNICAL REPORT

THE MANAGEMENT OF QUEUING THEORY APPLICATION TO
AUTOMATED TELLER MACHINE BY USING M/M/1 AND M/G/1
SYSTEM

MUHAMMAD NORHAFIZ BIN MOHD SAID
(2017169043)
MUHAMAD NAZMI BIN ZULKIFELI
(2017383145)
MUHAMMAD KHASMAWI KHALIDI BIN MOHD KHALID
(2017980583)

(P24S19)

Report submitted in partial fulfillment of the requirement
for the degree of
Bachelor of Science (Hons.) (Mathematics)

Faculty of Computer and Mathematical Sciences

DECEMBER 2019



ACKNOWLEDGEMENTS

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

Firstly, we are feeling grateful to Allah S.W.T for giving us the strength and
opportunity to finish our project successfully. We also would like to express our
appreciation to those who aid us in completing this paper. A special thanks to our
cherished supervisor, Sir Najir Bin Tokachilwho always guide and patiently spend his
time to support our project from the beginning till the end. He always refines our project
with brilliant ideas due to the success of our project. Not forget also a deepest gratitude to
our lecturer of final year project (MSP660), Dr. Khairul Anwar who givesus
advicesduring the process of our final year project.Last but not least, we would like to
give credits to our friends and family who give moral support and encourage us towards

finishing our final year project.



TABLE OF CONTENTS

ACKNOWLEDGEMENTS ..ottt ettt st sttt et sae s st saessessessessesees i
LIST OF TABLE AND FIGURES .......ccoeotiiiiiiiinencree ettt seeesvesee e esnenens iii
LIST OF TABLES . .5 0eim e et  stmssms e s asssn semsss ssos s s usssa s s st iii
LI8T OF FIGURES . <. gurscesomn . somueniueeeoun e ssnimmon st e i st s ags s e ooeee o s seasasioaia iii
ABSTRACT ...t etetetreetrereetsresee st sesee st et se e e s srests et s es st sas st s sesessesasnssaenesnesesnsaes iv
CHAPTER T ettt st sttt et et ettt ettt 1
INTRODUCTION .ottt estee s sttt s et st b e se b seesesse e seeneenenees |
CGHAPTER 2 ........c...; S coonifivges «svmassmpn gums oo cme o e oo o 55 e s s - - 5 o« £ -« - SESEESME S 5
BACKGROUND THEORY AND LITERATURE REVIEW ......cccccoiiiinininnininenenen E)
2.1 BacBgronnd ThOOTY .. s e - sssatiasums e  mvee » s e« 55 5.0 D Gealsm e 75555+ o0 50 « e 079 5
2.2 Literature Review/ Related Research...........ccccocvivininininininiininicciiicceee, 8
CHAPTERS ..........c2. e o oo s oo s -« T - TR iz g e -+ -~ - T ST 18
METENIBDOLOD®Y ........com. oo, ctooon e omn 00 20 g e g - e s st T 18
3.1 Data COMECHION ..c..ovviiiiiiiiirtiieieietee ettt ettt ettt ettt sb e b bt 19
3.2 Summarizing the data............ccociveriiiinieeee et eneas 20
3.3 Finding the result of ATM qUEUINg SYStEM ......cceviririerieneniiereneeeeree e 21
CEUAPTER G o .. oo grememzs someammeasmess g « 55+ <5 s+ + o+ SHEVES QS REEEEEMAEAEEER G B3 -+ o o o SPUEEREE 23
INPLEMENTFATEIEIN ......... .. oo o qmssaaassmin agse oo o s en oo e uaiiastads as3uuts 076 qeaaf 0 e 5« <2 <553 23
AP TTER, 3 5, e i Briats 5 o e i - i s A e s+« 5 -+ SSRGS ARG @l T 31
RESULTS AND DISCUSSION .....oiiiiirrinientrenteentetneseesestesesseeesessenessesessesesseseenessensene 31
CONCLUSIONS AND RECOMMENDATIONS ....ccoiiiiiiniinieieienienieneneeneesiesee e 38
REFERENCES ...ttt ettt ettt sae st saesae b st saasbe st e saassessesaens 39



LIST OF TABLE AND FIGURES

LIST OF TABLES

Table 1: Summary of the related researches

Table 2: Summary of the related researches

Table 3: The number of arrivals

Table 4: The service time

Table 5: Frequency table for number of arrivals

Table 6: Frequency table for the service time

Table 7: The equations for M/M/1 queuing model

Table 8: The equations for M/G/1 queuing model

Table 9: The result between M/M/1 and M/G/1 queuing model

LIST OF FIGURES

Figure 1.1: The example of single server queue model
Figure 2.1: CTMC(Continuous Time Markov Chains) for the M/M/1 queue
Figure 3.1: The flowchart of the process
Figure 5.1: The frequency of number of customer’s arrivals
Figure 5.2: The frequency of service time for each customer

-Figure 5.3: The arrival of customers in day |
Figure 5.4: The frequency of number of customers in the system for M/M/1
Figure 5.5: The service time of customers using ATM in day | for M/M/I
Figure 5.6: The frequency of number of customers in the system for M/G/1

Figure 5.7: The service time of customers using ATM in day 1 for M/G/1

i

20

22

14
14
19
20

21

22
36

18
30
31
32
33
34
o]
35



ABSTRACT

There are many queuing theories and formula that are applicable to be used in
order to solve the queuing problems. However, these queuing theories use different
formula. Thus, they will provide different answers and solutions. The queuing theories
also demands specific condition such as the number of servers. This problem leads us to
carry a research that use two queuing models in order to manage the waiting time of the
ATM users by using queuing systems which are M/M/1 and M/G/1.We also want to
compare which model between M/M/1 and M/G/1 is better for ATM queuing system.
This research is very important because the results will help the ATM users a lot as they
do not really prefer to wait too long. The results can also produce some suggestions or
evidence that needed for the management to come up with solution such as adding new

ATM machine.



