IMPLEMENTING OPTIMISTIC LOCKING TO
DIGITIZE TICKET SALES FOR MALAM GELAR
SENI AT UNDIKSHA

gy

LA

BY
KADEK PUJA ASTAWA
NIM 2115101005

COMPUTER SCIENCE STUDY PROGRAM
DEPARTMENT OF INFORMATICS ENGINEERING
FACULTY OF ENGINEERING AND VOCATIONAL

UNIVERSITAS PENDIDIKAN GANESHA
SINGARAJA
2025






IMPLEMENTING OPTIMISTIC LOCKING TO
DIGITIZE TICKET SALES FOR MALAM GELAR
SENI AT UNDIKSHA

UNDERGRADUATE THESIS

Submitted to
Universitas Pendidikan Ganesha
To Fulfil One of the Requirements in Completing

Bachelor of Computer Science Program

By
Kadek Puja Astawa
NIM 2115101005

COMPUTER SCIENCE STUDY PROGRAM
DEPARTEMENT OF INFORMATICS ENGINEERING
FACULTY ENGINEERING AND VOCATIONAL
UNIVERSITAS PENDIDIKAN GANESHA
SINGARAJA
2025



UNDERGRADUATE THESIS

SUBMITTED TO COMPLETE ASSIGNMENTS
AND FULFILL THE REQUIREMENTS TO OBTAIN
A BACHELOR’S DEGREE IN COMPUTER SCIENCE

Approved by

Supervisor I, Supervisor II,

Ir. Ketut Agus Seputra, S.ST., M.T. I Nyoman Saputra Wahyu Wijaya, S.Kom., M.Cs.
NIP. 199008152019031018 NIP. 198910262019031004




This Undergraduate Thesis by Kadek Puja Astawa
defended before the examiner

on July 23, 2025

Board of Examiners,

i
rd

Dr. Ni Ketut Kertiasih, S.Si.. M.Pd. (Chairperson)

NIP. 197011181997032001

csika Arthana, S.T.. M.Kom. (Member)
NIP. 198412012012121002

Ir. Ketut Agus Seputra, iST.. M.T. (Member)

NIP. 199008152019031018

] Nvoman S#putra Wahvu Wijava. S.Kom.. M.Cs. (Member)
NIP. 198910262019031004

Y T ———



Accepted by the Faculty of Engineering and Vocational Examination Committee
Universitas Pendidikan Ganesha
to fulfil the requirements for obtaining a Bachelor’s degree in Computer Science

On:

Day :
Date :

1
”
=)

/

Made Windu Antara

1 Chairman,

.oni
04 UG 2075

Acknowledged by,
Exam Secretary,

/

Kesiman, S.T., M.Sc., Ph.D. I Nyoman Saputra Wahyu Wijaya, S.Kom., M.Cs.

NIP. 1982111120081R1001

NIP. 198910262019031004

Approved by




DECLARATION

I hereby declare that the written work titled “Implementing Optimistic
Locking to Digitize Ticket Sales for Malam Gelar Seni at Undiksha” and its
entirety are genuinely my original work, created without engaging in plagiarism or
improper citation practices that violate the ethical standards of the scientific
community. By making this declaration, I accept full responsibility for any
sanctions that may be imposed if any violations of scientific ethics or challenges to

the authenticity of my work are later discovered.

Singaraja, July 25, 2025

The one that makes a statement,

@)

HR® n

{  METERAI *
@] TEMPEL
D8833AMX416949940

RN

SEPULUH RIBU RUPIAH

Kadek Puja Astawa
NIM 2115101005






PREFACE

Praise the author’s gratitude to Ida Sang Hyang Widhi Wasa, because thanks

to His abundance of grace the researcher can compile and complete the thesis

entitled “Implementing Optimistic Locking to Digitize Ticket Sales for Malam

Gelar Seni at Undiksha.” This undergraduate thesis is prepared to fulfil some of the

requirements to obtain a Bachelor of Computer Science degree.

This undergraduate thesis can be completed on time of course, with efforts,

prayers, support and enthusiasm from all parties, both in the form of material and

moral support. Therefore, through this opportunity the author would like to express

heartfelt thanks and respect to:

1.

Prof. Dr. I Wayan Lasmawan, M.Pd. as the Rector of Universitas Pendidikan
Ganesha and its staff, who has provided academic opportunities and
facilities during the author’s education at Universitas Pendidikan Ganesha.
Prof. Dr. Kadek Rihendra Dantes, S.T., M.T. as the Dean of the Faculty of
Engineering and Vocational Studies and its staff, who has provided
academic opportunities and facilities during the author’s education at the
Faculty of Engineering and Vocational Studies.

Dr. Putu Hendra Suputra, S.Kom., M.Cs. as the Head of the Informatics
Engineering Department, [ as the author, am very grateful for the
opportunities, services, and facilities that have been provided. Your support
has contributed greatly to the development of my potential both in the
academic and non-academic fields. I would like to express my sincere
appreciation for the attention and guidance that has been given during my
studies.

I Nyoman Saputra Wahyu Wijaya, S.Kom., M.Cs. as the Coordinator of the
Computer Science Study Program and also as the second supervisor, I as the
author, would like to express my deepest gratitude. The guidance, advice,
motivation, and time dedicated to helping me during the preparation of this
thesis were invaluable. This support allowed me to complete the thesis and
research as planned. I greatly appreciate all the help and guidance that has

been provided.



10.

Ir. Ketut Agus Seputra, S.ST., M.T. as the first supervisor, I as the author,
would like to express my deepest gratitude. The guidance, advice, input and
motivation provided are very meaningful. Your willingness to take the time
to provide direction and support has contributed greatly to the successful
completion of this thesis. I deeply appreciate every moment of attention and
assistance that has become a strong foundation in my academic journey.
Dr. Ni Ketut Kertiasih, S.Si., M.Pd. as the first examiner, I as the author,
would like to express my deepest gratitude for the time, guidance, and
valuable input provided during the thesis examination process. The
constructive suggestions and criticisms were very helpful in improving the
quality of this thesis. Thank you for the meaningful support and guidance,
which has made a meaningful contribution to making this thesis better.

I Ketut Resika Arthana, S.T., M.Kom. as the second examiner, I as the
author, would like to express my deepest gratitude for the insightful
feedback, constructive suggestions, and valuable input provided during the
thesis examination process. The guidance has been instrumental in refining
and improving the quality of this thesis. The support provided is greatly
appreciated and has made a significant contribution to making this thesis
better.

All lecturers in the informatics Engineering Department or Computer
Science Study Program who have play an important role in the personal and
academic development of the author during the study period at Universitas
Pendidikan Ganesha.

For the Chairperson of the Student Executive Board of the Faculty of
Engineering and Education, along with members and informants, thank you
for your willingness to provide valuable time and information related to the
author’s thesis. Your contribution is very meaningful in helping the author
complete this thesis properly.

For my parents, Mr. I Nyoman Suparta and Mrs. Ni Komang Sumawati,
who have provided unwavering support through endless prayers, unlimited
encouragement, great financial assistance, and by fulfilling the needs of the

author with great love and sacrifice. Without your presence, completing this



11.

thesis and earning a bachelor’s degree would be a dream. Thank you for
your immeasurable love and unwavering devotion.

For my older sister, Luh Puji Arti, who has generously provided advice,
valuable input, and endless support throughout the preparation of this thesis.
Your thoughtful guidance, encouragement, and help, both morally and
practically, have been a source of inspiration. Thank you for always being

there and for your unwavering care and support.

12. For all friends of the 2021 batch of the Computer Science study program,

ackno

thesis

who have provided endless encouragement from the beginning to the end of
this academic journey. Sincere congratulations for every achievement, as
well as the support and togetherness that has been given during the study
period at Universitas Pendidikan Ganesha means a lot to the author. Thank

you for all the memories, laughter, and challenges we have faced together.

The thesis still has shortcomings and limitations, which the author humbly

wledges. Therefore, the author sincerely accepts all suggestions and

constructive criticism from the readers to perfect this work. It is hoped that this

can make a meaningful contribution to the development of information

technology, particularly in the field of system and application development.
Hopefully this work can be useful reference for future innovations, especially in
buildi

attention and contribution, Thank you.

ng practical and efficient digital solutions for the surroundings. For your

Singaraja, July 25, 2025
Author



TABLE OF CONTENT

PREFACE ...ttt ettt sttt et ettt i
ABSTRACT ...ttt ettt et e eneesseenneeneenseenes v
TABLE OF CONTENT ..ottt vi
LIST OF TABLES ...ttt st viii
LIST OF FIGURES ..ottt ix
CHAPTER T ..ottt sttt et ste e eneennee s 1
1.1 Research Background..........cccccoceiiiiiiiniiiiiniiniiiiccecceccee 1
1.2 Problem IdentifiCation............cioiiiniiieiiienieieeieeecie e 4
1.3 ProbIem SCOPES .....c.vveiuiiiiieiiieitieiie et esee e s e esreesee st aeebeeeeaeenseenenes 4
1.4 Research Problem Statements...........ccoccoviiiiiiieiiiieiienieeie e 5
1.5 REECAICIFCGLIOCINESI .. £ .00 o7 S 7, S—— . ........... 6
1.6 Research Result Benefits..........cccoooeiiiiiiiiiiiiiieieeit e 6
CHAPTER: 1 _—_ 05 o o2 00 350 A ... .............. 8
2.1 RGIEL RN e, R 8
2.2 Theoretical Foundation .............ccocoeiiiiiiiiiiiiiie e 11
CHAPTER III 7. ‘SOl .. B B SR .................... 26
3.1 SYSEEM OVEIVIEW ..ecuveenrveeivrerreraseasesansetessesstasassessssesssessseesssesseessassssaens 26
3.2 Type of RESEarch.....ccviiiiiieeii e 27
33 Research Location ..........ccoiiiiiieriiiiecieee e 28
34 DAta SOUTCE .....eeeiiiiiiiieeiiee ettt et et e e 28
3.5 Data Collection Technique..........cccueeeviveeriiieeniieeeiee e 29
3.6 Research Stage ........ceevuvieeiiiieiieceeeeeee e 30
CHAPTER TV oottt 48
4.1 SYSTEM DESIZN....eiiiiiieiiieiieeie ettt ettt eaeens 48
4.1.1 System User Interface Design.........cccceeevuviieiiieeriieeniie e 48
4.1.2 Entity Relationship Diagram............ccccoeevieriiiieniieeniieeeiie e 59

Vi



4.2 Implementation (Coding)........ccceecvierieriieniieeiierie et 61

4.2.1 Database Connection Implementation ............ccccceevvieriienreenieennnnne. 62
4.2.2 Implementation of User Authentication.............ccceeeeveeerveeenieeeinnennns 67
4.2.3 Implement of Ticket Display for Sale..........ccceeevvvierciieniiieiieeeee 69

4.2.4 Implementation of Optimistic Locking in Ticket Reservation Feature

72

4.2.5 Implementation of Payment Feature ............ccccoeevveeviiieniiecniieceee 82
4.2.6 Implementation of Ticket Release Feature ............ccceevveeenieennnenne 90
4.2.7 Implementation of Purchased Ticket Display..........cccccceevvreivennnnne. 91
4.2.8 Implementation of Ticket Validation Feature............cccccecevvenennene. 94
4.2.9 Implementation of Progressive Web App (PWA) .....ccceeiiniecnnene 97
4.2.10  System Interface Implementation Result ................c.ccccceeiinne. 101
4.3 System TSRS % X~ At . T . 109
4.3.1 Integration TeStING .....ccceeeviiiuieiiieeiieeieeniieieesireesteessee e eeeeseeenes 109
4.3.2" JAEEEERCS Vi Y | oorenin,. | e R . S /0. 115
4.3.3  System Usability Scale (SUS).......ccccerviinimniniiiniciiinicneenieeiceee, 121
4.4 BE 0 WNHEA RSSO, e 124
CHAPTER V. . 0. ot dhee sneth oktu.. AT . ... 126
5.1 ConClySuENE .............0 e a e . . ............... 126
52 Futurc QU ................c.. oonrrnese R .. ............... 127
BIBLIOGRAPHY ..ottt sttt et 129
APPENDICES ........... s . O ...............cooveeeneonnes 132
BIOGRAPHY .ottt ettt e 138

vii



LIST OF TABLES

Table 2.1 Relevant Research ..........coccooveviiiieiiiniiiiiiieeeceeeeeeeee e 8
Table 2.2 Optimistic and Pessimistic Locking Comparation.............cc.cceeveveennenne 16
Table 3.1 User Story for Admin, Committee, and USer...........ccceeevveeecreeenneennne. 31
Table 3.2 Story point for each USEr StOTY .....ceeeeviieeiiiieeiieeeee e 33
Table 4.1 Tools and Library used to Build the System ..........cccccoeeveviieiiinirennen. 61
Table 4.2 Integration Testing Result .......cccccovveeviiiiiiiiiiiniicieie e, 115
Table 4.3 Load Testing Parameters Description.........cc..cceoerveerienercieneenenecnnn. 116
Table 4.4 System Specifications for Load Testing ........ccccoveeviiniinenveneencncicnene 117
Table 4.5 Load Testing Result of 20 RPS .........cccoooiiiiiviiiieeeeeceee 117
Table 4.6 Load Testing Result of SO RPS ..o, 118
Table 4.7 Load Testing Result of 100 RPS ..., 118
Table 4.8 Load Testing Result of 150 RPS ... 119
Table 4.9 Load Testing Result of 200 RPS .........ccccooiiiiiiiiiie e, 120
Table 4.10 System Usability Scale Responses...........ccceevvervieeieenieeecneeneeeneeneen. 122
Table 4.11 System Usability Scale Score Calculation Result...............c...c..c...... 123
Table 4.12 Estimate and Actual Time per User Story ........cceeevvereeneeneniinennns 124

viii



LIST OF FIGURES

Figure 2.1 Race Condition HTUStration..........ccceeeeevienierienienenienceieeeseeeeee 13
Figure 2.2 Optimistic Locking IUstration...........ccoceeverienieneniieneeneneneeeene 15
Figure 2.3 Personal Extreme Programming Phases...........cccccoeeeivivciiicieecieee, 19
Figure 3.1 SyStem OVEIVIEW ......cueieviieeiiieeiieeeiiieeeiteeeveeee e eereeeeveeeereeeaseeennns 26
Figure 3.2 Transaction Process Flowchart ............cccooiiiiniiiiiiininiicece, 27
Figure 3.3 E-Ticketing Use Case .......ccc.eivuerieniieienieieeieniiesie e 34
Figure 3.4 Login and Registration Activity Diagram..............ccccceceevvnicnecncnnne. 35
Figure 3.5 Manage Concert Data Activity Diagram ........c.ccccevviveenienicneencnnne. 36
Figure 3.6 Manage Ticket Data Activity Diagram..............ccoveeveviienienieneenennnene. 37
Figure 3.7 Manage User Data Activity Diagram .........ccccoeceveeienieneenieicenenene 38
Figure 3.8 View Transactions Activity Diagram..........ccccceveevieriuiniennennecneencnnnn. 39
Figure 3.9 Validate Ticket Activity Diagram ..........ccccoeveeneeiieniienenninnecnecienene 40
Figure 3.10 Ticket Transaction Activity Diagram.............ccceevveevreenreeiieeneeeneennen. 41
Figure 3.11 View Purchased Ticket Activity Diagram.........ccccoeevevveereeneeenennen. 43
Figure 3.12 E-Ticketing System Class Diagram..........cccccoceevenieniinenicneencnnene. 44
Figure 4.1 Hero Section Low Fidelity...........cccccviiininiiniiniininiiiiiicecce 49
Figure 4.2 Performer Section Low Fidelity .........ccccooiiiininiininiiicce 50
Figure 4.3 Schedule Section Low Fidelity ........cocccoviiiiiiniiniiiiiciceeee, 50
Figure 4.4 Ticket Transaction Page Low Fidelity ........cccccovevviiiiiniiiiniieiiieee, 51
Figure 4.5 Profile Page Low Fidelity .......cccoceviriiniiiiiiiniiieecce 52
Figure 4.6 User Ticket List Low Fidelity.......ccccocceviiiniiiininiiienieiccce 53
Figure 4.7 Admin Dashboard Low Fidelity .........ccccooiiiiiiiiiininiiiiiicee 54
Figure 4.8 Admin Performer Page Low Fidelity.........ccocovvvvviiiniieiniiiiieeceee, 55



Figure 4.9 Admin Ticket Page.........cocoviiiiiiiiiiiiiiiieceeeeee e 56

Figure 4.10 Admin Transaction Page...........ccoeeeieriiniiiiinieninenceceecee 58
Figure 4.11 Admin User Page Low Fidelity .........ccccoeeviiiiniiiiniieeecee e 59
Figure 4.12 E-Ticketing System Entity Relationship Diagram..............c............. 60
Figure 4.13 Prisma SChema..........ccccooieiiiiiiieniiiiinieeeeee e 66
Figure 4.14 Authentication Configuration ............ceceeveriereeneriieneenieeieseeeeeenee 68

Figure 4.15 Utility Function Ticket Type Data Retrieval with Availability Check70

Figure 4.16 Implementation of Available Ticket Check .........c.cccocevvieiininninnnenn. 71
Figure 4.17 Implementation of Get Ticket Type Status ..........ccccoeceevervierienennnene. 72
Figure 4.18 Endpoint for Reserving Tickets with Optimistic Locking................. 76
Figure 4.19 Implementation of Delete Transaction..........c..cccceeceerieiieienecnicnnene. 78
Figure 4.20 Implementation of Reserve Ticket API call.............cc.coocociniiinn. 80
Figure 4.21 Utility Function for Getting the Latest User Transaction................... 81
Figure 4.22 Implementation Midtrans Snap SCript.......cccoeoeererrierieneeneenienennnene. 82
Figure 4.23 Implementation Button Handler Function...........c..ccoccoooiiininnnnenn. 83
Figure 4.24 API Endpoint for Updating the Transaction Status ............c..cccc...... 88
Figure 4.25 Implementation of Update Transaction Status API call..................... 89

Figure 4.26 Implementation of Update Transaction API call to Release Tickets . 91

Figure 4.27 API Endpoint to Get User TicKets ..........coceeriieniineiniiiiieicceeee, 92
Figure 4.28 Implementation of Getting User Tickets API call...........cccccoeeuennee. 93
Figure 4.29 API Endpoint to Validate Tickets..........ccccceceeveiiiniineininiinicicnne 96
Figure 4.30 Implementation of Ticket Validation API call .............c.ccoeeiiiien. 97
Figure 4.31 Configuration of manifest.json File on the System ..............cc.ccoee. 98
Figure 4.32 Implementation Service Worker on the System ..........c.cccceeiennnenne. 100
Figure 4.33 Landing Page Interface..........coceeieviriiniiniiniinicccesceceeeee 101



Figure 4.34 Ticket Transaction Page Interface..........ccccoeevvenieniniinenenienenne, 102

Figure 4.35 User Page INterface........c.coocveeiieiiiiiieniieiiecieceeee e 103
Figure 4.36 User Ticket Page Interface.........cccccovveeiiieeiieecieecie e 104
Figure 4.37 Admin Dashboard Page Interface...........cccccovvevviiencieeenciieeieeeee 104
Figure 4.38 Admin Performer Page Interface ..........ccoceevviviiieniieiieniieiee, 105
Figure 4.39 Admin Ticket Page Interface ...........cccooovveeiieniieciiiniiciieieeee, 106
Figure 4.40 Admin Transaction Page Interface...........ccccceevevveenciieenciieecieeeiee 107
Figure 4.41 Admin User Page Interface........c..cccceeveeviiiiniiniininicniicniceee 107
Figure 4.42 Committee Ticket Verification Page Interface.............ccceveeieneenne. 108

Figure 4.43 Navigation to Ticket Reservation Page Integration Testing Code....110
Figure 4.44 Ticket Type List Display Integration Testing Code.............c..cc..c...... 110

Figure 4.45 Ticket Reservation and Payment Gateway Opening Integration

Testing Cod R =R, ..., LU 7, 0T 0 JE o .............. 111

Figure 4.46 Handling Payment Transaction Status Successfully Integration Test

Code.......... .. NN S0 A | L) A ... 112
Figure 4.47 Shows User Ticket List and QR Code Integration Test Code........... 113
Figure 4.48 QR Code Validation by the Committee Integration Test Code......... 113

Figure 4.49 Shows User Ticket List and QR Code in Offline Mode Integration
Test Code......uoneen i P . ..............coc0enmeennnnn 114

Xi



