UNIVERSITI TEKNOLOGI MARA

TECHNICAL REPORT

PERFORMANCE OF ATM FACILITY BY USING
QUEUING THEORY IN UiTM CAMPUS SEREMBAN 3

P52S19

NUHA BINTI MD YUSOF (2017308863)
LIDIYA IRDEENA BINTI AZ’HARI (2017771785)
NURUL SYAHIRAH IZZATI BINTI NORMAN (2017941331)

Bachelor of Science (Hons.) (Mathematics Management)
Faculty of Computer and Mathematical Sciences

DECEMBER 2019



ACKNOWLEDGEMENTS

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

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

Secondly, thanks to our parents for giving encouragement, enthusiasms and invaluable
assistance to us. Without them, we might not be able to complete this project properly.

Next, we would like to express our gratitude towards our supervisor Prof Madya
Norsaadah Binti Awang@Md Amin since she has supported and helped us to complete
our final year project. Besides, we would like to thank Dr. Khairul Anwar Bin Rasmani
and Dr. Rossidah Binti Wan Abdul Aziz who guided us to complete this project. A
paper is not enough for us to express the support and guidance we received from them.

Furthermore, it is good and polite to give a note of appreciation and thanks to those
people who helped us in completing this project especially from our friends, family and
people around us that give us support indirectly. Last but not least, we are highly obliged
in taking the opportunity to sincerely thanks to all staff members of UiTM for their
generous attitude and friendly behaviour.

Finally, we apologized to all other unnamed who helped us in various ways to complete
this project successfully.



TABLE OF CONTENTS

ACKNOWLEDGEMENTS ...ttt e i
LIST OF TABLES ... cctetesteetretes et st e st e st e seeseesssesseasane e sesenaenees i
LIST OF FIGURES ...ttt i
CHAPTER 1 .ottt ettt 1
1.0 INTRODUCGCTION. ...ttt sttt st ebe b eneen 1
1.1  Problem Statement..............ccooiiiiiiiiiiii e 4
1.2 ODJECtIVES ...ttt 5
1.3 Scope of StudY .....coooiiii e 6
1.4  Limitations of Study ........ccocoooiiiiii e 7
1.5  Significance of the study ..........ccccooiiiiiiiiiiie 8
GHAPTIER 2. coomumommssstin oot sme «« 0 oo o esuesassll s e s s oo «» csatons s s uslne 9
2.0 BACKGROUND THEORY AND LITERATURE REVIEWS .................. 9
2.1 Little’s TheOorem ..........ccccoooiiiiiiiiniiiiiiicnieteeeee ettt 9
2.2 Literature ReVIEWS ..........cccoiiiiiiiiiiiiiiiiiicc et 11
2.2.1 ANTEVAN e 00 enosionmsos Fte Fone onnss e ool a0 uslois 5oTTsle dsTe5 0w o i s s n e o ssssasisss 11
2,22 Service TIme ......oooviiiiiiiiieie ettt 13
CHAPTERB ........ cove osmossvuisasm S5m0 1 s « 85 » o « 555505000 50 i asiin il i i . i 5953 15
3.0 METHODOLOGY ....ooooiiiiiiiiieteeeeeee ettt 15
3.1 Research ACtivities ............cccooiiiiiiiiiiiiiiii e 15
3.1.1 Flowchart of Research Activities..............ccooeiiiiiniiiiiini 15
3.2 Description of Research Activities...........cccccoooiiiiiiiiiiniie 16
3.1.3  Main Components of Study.........c.cccccoinininiiiiininininiieeeee 18
3.1.4  Flowchart of Queuing Process at ATM ... 19
3.1.5  Model Building ........c.coooiiiiiiiiiiiiic e 20

3.2 Research Methods ............oocooiiiiiiiiii e 21
3.2.1 Data Analysis........ccoooiiiiiiii e 22

3.3 VALIDATION AND VERIFICATION OF THE MODEL ................... 25
3.3.1 Hypothesis TeSting...........ccocceiiiiiiiiiiiiiiiict e 26
CHAPTER 4ottt sttt s eaee e e e naee 29
4.0 RESULTS AND DISCUSSION ....oiiiiiiiiiiiieeiiieeeeeesteeee e 29
CHAPTER S ettt ettt ettt et 32
5.0 CONCLUSION AND RECOMMENDATIONS ......ccooiiiiiiiiiiiiienienee 32
REFERENCES ...t 33



APPENDICES ...ttt et ettt e st e st st e s e st e e emessmeeene s 36

LIST OF TABLES

Table 1: Number of replication for 5 working days ina week............................ 25

Table 2: Result of data analysis...........oooiiiiiiii e 29

LIST OF FIGURES

Figure 1: Flowchart of Research Activities...............oooiiiiiiiiii . 15
Figure 2: Queuing Process at ATM ... ...t 19
Figure 3: Animation of the system of the Automatic Teller Machine in UiTM

S O TCIIND AN o s rssrrsrro s s & 5+ o o o o 4 ¥ ' R R o T 8T SRR 19
Figure 4: Model building of ARENA at Automatic Teller Machine................... 20
Figure 5: Label animation of the system of the Automatic Teller Machine in UiTM
Seremban. ... ... 20
Figure 6: Optimal Number of ATM machine at normal hour........................... 30
Figure 7: Optimal Number of ATM machine at peak hour.......................o 31



ABSTRACT

As we know, Automatic Teller Machines (ATM) is an alternative for the customers to
make transactions in the simplest and shortest time. Therefore, ATM facility must be
efficient including its queuing system in order to give the best of their services to their
customers. This paper is conducted to identify the performance of ATM facility in
UiTM Seremban 3. For this research, Little's theorem was used as references of queuing
theory and M/M/1 queuing model was chosen as followed the real bank’s queuing
system in UiTM. The data obtained was a primary source which were collected during
the peak hours (12:00 p.m. to 2:00 p.m.) and normal hours (10:00 a.m. to 11:00 a.m.
and 8:00 p.m. to 9:00 p.m.) for five (5) working days. This study shows the ATM server
at UiITM were 96% fully utilised by the customers including students, lecturers and
staffs. Consequently, the addition of ATM server to that institution are not
recommended since the utilization factor for more than one ATM server are being
decreased gradually.



