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ABSTRACT

This project isconcerned with the design and development of a Personal Finance
Management Mobile Application to be utilized for helping users, particularly students and
young professionals, manage their financial activities efficiently via a smartphone platform. It
tackles some of the key problems, such as inefficient expense tracking, no budgeting discipline,
and no access to integrated financial planning tools. This app simplifies record keeping and
classifying of income and expenses, makes budgets and monitors saafis\ghgonitors each
saving goal, and reminds one when to pay certain bills. In addition, the application has its own
loan calculator that estimates each repayment scheme and there istimaealrrency
converter in case one handles multiple currencibs.siystem was developed using the Agile
methodology, enabling iterative refinement through continuous feedback and testing. Android
Studio was the primary development environment, while secure arntiimealata storage were
provided by Firebase Firestordl/UX design was implemented using Figma to maximize
usability, and graphical data visualization tools were also incorporated within the application
to enable users to track spending trends and understand their financial habits. Overall, the
project aimsto promote financial literacy, enable informed decismaking, and provide a

reliable digital solution for personal finance management.

Study: Financial Technology (FinTech), Mobile Application Development

Keywords: Personal Finanddanagement, Expense Tracking, MobAgplication Budget
Planning,Financial Goal Setting
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CHAPTER1

CHAPTER 1 INTRODUCTION

1.1 Background

| n t o d-pagedl world, managing personal finances effectively has become
essential for achieving financial stability and letegm goalsAccording to recent
data shown on Figurel.l. below shows that there are 89.29% of Malaysians are
using smartphones in 2024, with smartphone usage growing year by yedre
widespread adoption of smartphones provides an ideal platform for individuals to
manage their finances convenientljhe Personal Finance Mobile Application is
designed to empower users by promglithem with a comprehensive tool to track,
analyze, and control their financial activities directly from their smartphones. This
application serves as a dedicated platform for budgeting, expense tracking, saving
goals, and debt management, aiming to fobetter financial habits and improved

spending awareness.

2010
2011
2012
2013
2014
2015
2016
2017

2018 87.31%
2019 87.46%
2020 87.61%

2021+ 88.48%

2022+ 88.79%
2023~ 89.06%

2024~ 89.29%

2025~ 89.48%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Share of population with a smartphone

Figure 1.1 Percentage of Population Using Smartphones
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CHAPTER1

The project integrates essential financial planning features, including income and
expense categorization, budgetetting options, and redime spending insights,
tailored to each user's financial profile. Users can set savings goals, monitor their
progress, and make informed financial decisions through-diatan insights. In
addition, the ap incorporates reminders for bill payments, debt repayment trackers,
and visualizations of spending patterns, assisting users in staying accountable and
financially disciplined.

With security and privacy as top priorities, the application leverages encryption
and secure data storage, ensuring usersao
mobile application is a response to the growing need for accessible financial
managementools that are usdrr i end| vy, reliabl e, and de:
financial journeys toward stability and prosperity. Through intuitive design and robust
functionality, this personal finance budgeting app will help users achieve greater

financial avareness, discipline, and independence.

1.2 Problem Statement andMotivation

1.2.1 Problem Statement
1. Problem of Ineffective Expense Tracking and Budgeting

In our rewardseeking world today, many people struggle to keep track of their
money, especially in terms of their spending and budgeting, which is one of the
essential tenets of financial literacy. Even the standard methods available for managing
financessuch as using a notebook for capturing expenditures and calendars to set

budgets seem better as, when compared to nothing, they are inefficient and taxing. Most
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CHAPTER1

of the end users, however, donét feel t
effect miss a tracking method or an overarching picture of their spending habits. A
misunderstanding can result in consumers not being able to assess their spending
paterns which would lead them to unreasonable extravagance and poor spending
decisions. Without such an overall picture, users are likely to find very few areas of

their spending which they can optimize and often will not meet their set financial goals.

2. Lack of Financial Management Motivation and Savings Discipline

Savings are often a topic many people are embracing as their goal however they
often try to save money but do not have simple motivators for activstsalilation
of saving money. It is quite customary to surpass the threshold or fail to meet the saving
objectives set during their registration, due to lack of notifications or the necessity to
monitor the balance. This situation is particularly widespread when a user does visit his
account on a regular basis. Most of the time, either people forget ke seirt the first
place, or these mechanisms are simply not present in the app that would prevent a
person from making spendings until they reach the threshold. This allows for poor
financial management, which leads to overspending, impulse purchaseshof hig
damages and an overall inability to save money which leaves a person in stress and

instability of finances in the long term.

In addition, for a range of individuals, it may be difficult to set realistic targets
or to evalwuate oned6s success in relat.i
mechanisms which could help the users to effectively track their saving progdess o
levels, users may become discouraged and be unable to uphold a smooth saving routine.
Within this mobile application, these problems are addressed by the incorporation of
functionalities which allow for automatic reminders when budget limits areeebet,

the notifications for savings encouragement and the functionalities aimed at budget
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CHAPTER1

setting and monitoring. Such functionalities will be used by the application in a manner
that the users are able to develop positive financial habits and in turn, develop a set
saving regime that will foster a sense of security and-teng sustainability

3. Inability to Optimize Financial method

Besides, many individuals fail to understand the impact of taking out loans or
investing on their future finances nowadays. Lacking financial understanding makes it
difficult to calculate the amount to be returned, the interest to be paid, and the returns
on potential investments. These folks may utilize typical approaches for calculating
these variables, such as internet calculatelest probably, these solutions will be
achieved, but their availability and degree are quite elementary and do not meet the
person's individual demands nor deviant from the person's total debt situation.

Most individuals lack the desire and financial understanding to sift through this
arithmetic daily, leaving them unsure of how such actions may affect them in the future.
Lack of awareness of such scenarios may frequently lead to bad financial decisions,
resulting in large debt, postponing investment possibilities, or failing to accomplish
their primary financial goals. In the absence of a straightforward and integrated loan
and investment calculator, individuals are more prone to make poor judgmenisglimit

their capacity to make good financial decisions and so achievditiaicial objective.
1.2.2 Motivation

Due to the oversensitive environment
finances has increased. Therefore, estimate the ability of the average person to control
their spending and stick to a strict budg
asmanually writing down spending, in addition to budgeting, and anticipating future
cash flows to achieve set financial objectives, are tedious, slow, and offer +tionesal

feedback. Feedback has the potential to prevent various poor financing decis®ns. T
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motivation behind this personal finance application is the hope for an easier financial
management tool which aims at automating tedious processes, making it easy for all

users irrespective of their financial situations

On the other hand, a good number of users show a lack of discipline as well as
motivation to control their own finances. Other features include automated reminders
to pay bills and tools to help users create and stick to a savings goal so that users can
regularly assess their financial status and expenditure. These applications are aimed at
improving financial management as well as ensuring that users do not fall behind their

engagements and remain focused on their financial objectives.

Finally, since financial knowledge and the usage oftblo¢ is increasing, the
ability to calculate loans is an acceptable addition as it will help survive users with loans
and future expenses. This project is pursued because it is believed that easy access to a
full package of services which includes affordiy education and safety functions

will help a user to wisely manage finances in a secure and friendly environment.
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1.3 Objectives
1. To develop a comprehensive financial tracking system

This project aims to create a financial tracking system that helps users manage
their expenses and income effectively. The system will include features like transaction
logs, categorized expense tracking, and visual summaries through graphs and charts.
By providing clear insights into spending habits, it will enable users to make better

financial decisions and achieve their goals.

2. To implement planning and projection tools

This objective focuses on creating tools that assist users in planning and
forecasting their financial activities. Features such as budget planning, goal tracking,
and financial projections will empower users to set realistic targets and monitor their
progess over time. These tools will provide ddtaven insights to help users make
informed decisions and stay on track toward achieving their financial objectives.

3. To develop advanced financial calculation features (Loan calculator artimeal

currency converter)

The third objective aims to integrate essential calculation tools like a loan
calculator and a redime currency converter into the financial management system.
The loan calculator helps users estimate repayment schedules by calculating monthly
payments ad total loan amounts based on factors like interest rates and repayment
terms, aiding informed financial decisions. The 1{&@lke currency converter, using
APIs for upto-date exchange rates, provides accurate currency conversions, ideal for
users involvd in international transactions or travel. These tools enhance user
experience by offering practical, efficient solutions for managing finances, aligning

with the projectds goal of empowering use
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1.4 Project Scope and Direction
1. Develop a Comprehensive Financial Tracking System

To support this objective, the application will include featuresrfanual recording of
income and expensagsategorization of transactiorsndviewing financial summaries

Users can add transaction details such as date, amount, category (e.g., food, transport,
entertainment), and notes. The app will support predefined categories, and users can
also create custom ones. All transaction data will be stordéire@base Firestore
enabling reatime sync across devices. The scope includes local caching for offline
access but does not support automated bank data import or OCR receipt scanning.
Graphical overviews such gse charts for expenses by categarnydbar charts for

spending, eaning, and allbverviewswill be included for better visualization.

2. To implement planning and projection tools

This scope includes the development of tools that allow usesst tmonthly budgets

per categonanddefine personal saving goaldsers will be able to input their target
amount, track progress, and see a visual indication (e.g., percentage bar) of how close
they are to reaching each goal. The budget setting interface will allow users to allocate
limits to various categories andcedve alerts when they approach or exceed those
limits. Budget tracking isnanual and ruldased meaning users must enter erpes

to update the budget status. The appnatlinclude forecasting algorithros historical
spending predictions. The system will not automatically suggest budget amounts or
goals, nor does it include collaborative goal tracking between users. Everything is
individually set and managed within the app. Notifications will be includeemind

users about nearing budget thresholds or deadlines to contribute to savings goals.

3. To develop advanced financial calculation features (Loan calculator artimeal

currency converter)
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The application will include two utility tools: &oan Calculatorand aRealTime
Currency ConverterThe loan calculator allows users to input details such as loan
amount, interest rate, and term length, then displays monthly repayment, total interest,
and an amortization schedule. This helps users understand repayment implications for
personal, housingor car loans. The scope includes various loan types butnides
extend to real loan applicatignsan offers, or integrations with banks. T@arrency
Converterfetches live exchange rates via a public APl and converts entered amounts
between major currencies. It supports 1@k calculations but does not include
historical rate charts or muldurrency account management. These tools are
implemented foindividual use onlyand serve as calculators without saving or linking

the results to financial records. Both tools are built directly into the mobile app and do

not require additional installations or modules
1.5 Contributions

This personal finance application employs a variety of functionalities that
enhance ease of financial management, promote user participation, and protect user
information. One of the features of the application is the bill reminder function that
notifies wsers of pending payment deadlines. This function is useful in enabling users
to avert the defaulting of obligations which could have adverse effects on their finances
as a result of penalties for late payments.

The app also has a loan calculator which lets users determine the amount they
would pay in monthly installments along with the interest amount on loans. This allows
the users to make better decisions with their borrowing as they are able to allocate funds
for their significant purchases and any outstanding debts. As an enhancement to its
users understanding of overall management, the loan calculator highlights aspects of
loan repayment and helps in the users coordinates or time frame of repayment.
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Finally, the application makes use of the data visualization tools and presents
its users in a structured and harmonious manner the analytic of their expenditures,
savings performance, and budgeting. The app includes charts and summaries enabling
the usergo visualize achievement for the financial goal, monitor lagging with targets
that imply overspending and correct such budget elements. Through these modern
features of the application, the users are enabled to manage their finances and
obligations as weélas make informed financial decisions in a safe and hassde

manner.
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1.6 Report Organization

This report is organized into six chapters, each of which explains a significant step
in developing the Personal Finance Management Mobile Application. Chapter 1 starts
with an introduction to the project via the background, problem statement, objectives,
scope, and significance of the system. Chapter 2 presents a literature review, including
existing research, solutions, and technology related to personal finance applications,
and identifies where this project attempts to bridge the gaps. Chapter 3 ésnemhc
with the system design, describing the application architecture, development tools, and
design models adhered to, such as use case and interface diagrams. Chapter 4 is about
the implementation and testing phase, focusing on the development prachsg, c
techniques, frameworks utilized, and testing techniques adhered to in order to ensure
functionality and reliability. Chapter 5 presents the system result and discussion,
evaluating the final product in terms of performance, usability, and user tdedba
Lastly, Chapter 6 wraps up the report by summarizing the work done, looking back at
the overall development experience, and proposing future enhancements to further

improve the application.
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Chapter 2 Literature Review

2.1 Application Review

People often overspend their budget today because of the lack of financial planning and
understanding and spontaneous shopping. Hence, a budget tracking tool is important for people
to gain financial knowledge, handle costs, and plan budgets so thatatheclaieve better
financial health and security. Under this part, we will study the related uses in the current

market and bring changes and improvements.

2.1.1Money +

Figure 2.1 Money+ Logo

The first budgeting app that | have reviewed is Money+. Money+ is a personal finance
management application designed to assist users in effectively tracking and organizing their
financial activities. The app offers a range of features, including transacsicking, budget
setting, and financial goal management, all presented through driasdty interface.
Available on both iOS and Android platforms, Money+ aims to simplify financial oversight
for individuals seeking to gain better control over tipending and savings habits. One of the
standout features of Money+ is its intuitive transaction tracking system, which allows users to

record expenses and income effortlessly. The app provides visual representations of spending
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patterns through graphs and charts, aiding users in identifying areas for potential savings.
Additionally, Money+ supports budget creation, enabling users to set spending limits across
various categories and monitor adherence to these budgets over tnecllikion of financial

goalsetting tools further enhances its utility, allowing users to define and track progress toward
specific financial objectives. Moreover, the app offers the convenience of exporting transaction

data into Excel format, facilitatg detailed analysis and recetéeping.

One significant advantage of Money+ is its ability to simplify financial management
for users. The app offers features like transaction tracking, which is seamlessly integrated with
visual graphs, helping users understand their spending habits at a. dééoresver, the
budgeting function is particularly useful, as it allows users to create specific spending limits
for various categories, ensuring that they remain financially disciplined. The inclusion of
features like daily reminders and bill notificat®ansures that users stay informed about their
financial commitments, reducing the risk of missed payments. Another notable feature is the
ability to export transaction records to Excel, providing flexibility for users who wish to
perform indepth analysisor maintain external financial records. Furthermore, the app's
intuitive design ensures that even users with minimal technical knowledge can navigate it
comfortably. While it is not overloaded with unnecessary tools, itsauetited features offer
practcality and ease of use, making it ideal for users seeking a straightforward budgeting

solution.

Despite its advantages, Money+ does have some notable drawbacks. Firstly, the app
lacks advanced features that many users might expect from a comprehensive financial
management tool, such as rdale currency conversion and recommendations for savings
goals. This limitation may make it less appealing to users who require a more robust tool for
managing complex finances. Additionally, the absence of a chatbot assistance feature means
that users must rely on selavigation to find solutions to their quesjewhich could be
cumbersome for new users. Another shortcoming is the lack of educational resources, which

would otherwise help users improve their financial literacy and make -osftemed
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decisions. Furthermore, the app does not include features like customizable calculation tools,
which might limit its flexibility for users with unique budgeting needs. While Money+ is a
practical option for basic financial management, its limited scopelasid of advanced
functionalities may deter users who require more comprehensive financial tracking and
planning capabilities. Nonetheless, for those seeking simplicity and atoeasy interface, it

remains a suitable choice.
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2.1.2 YNAB

Figure 2.2 YNAB Logo

Next, the budget app that | have reviewed id You Need A Budget (YNAB). YNAB is
an application that is designed for budgeting. What makes YNAB interesting is its focus on the
psychological aspects of budgetirgased on the online reviewettis application has gates
and budgeting is simplified into 4 stefd§. That every dollar should work for you and every
dollar is needed to be noted down, proper planning as well as time distribution is essential for
great expenditure such as ferchase of any item,ig normal to modify your budget and the
last thing that the user should do is make his money work for him or her instead of being
squandered. YNABOs Cato systemsodo functionald]
which makes it easy for transact®oto be carried out automatically and transactions to be
rendered in real time, other systems support desktop and handhelds (iOS and Android). The
software also supports multiple budgets which are distinctively different from each other in
that there is nmecessity to demolish or restart the main aims of all the users and are easily
adjustable to the majority of users. Moreover, every new user may use YNAB for 34 days free
of charge and therefore use its measures and functions and learn about budgetgigdahr

range of webinars and videos.
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Moreover, there are various advantages that come with the use of YNAB. This
application is more competitive in the market as it usesbased budgeting which in turn
instills a sense of discipline in the use of funds and savings which if followed, can lead to a
certain degree of financial securifg]. With this feature, there is no manual budgeting since
the budgets are linked to the bank accounts and budgets can be managed with ease. On top of
that, the use of multi budget options also combines aniindw al 6 s f ami |y budge
budget to ensure that all the needs of the users have been catered for. YNAB users have
expressed their admiration for the mobile budgeting app feature, especially when the need to
manage the budget arises, which enaB8B customers to perform budgetlated functions
while on the move. YNABOGs el aborate approach
to the said app, for instance, teaching clie

and managesnt, which are also recommended for the people who seek financial education.

However, YNAB is also not immune to certain shortcomings. As The College Investor
(2023) points out, a monthly or year subscription fee is one of the major cons that may hinder
a section of users particularly given that users can at no cost access Mg ather
platforms. Its price starts from $11.99 a month or $84 a[éaFrhose who do not want to be
members of a subscription list, for instance, would find the feelings unattractive. Furthermore,
YNAB does not provide tools for management of investidlipayment in the same way as
one would expect if the user were to use the application as a complete service. Customer care
via email may be a little bothersome to users who would expect to call and receive prompt
solutions and avoid fluctuations. e same way, there are nodapth reporting tools
available on YNAB and the reporting tools that are there are basic which is not meant for
serious users with high expectations. Also, the YNAB budgeting's rules may be hard to follow

for new users who angsed to an advanced approach and more control.
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2.1.3 Pocket Guard

POCKET
GUARD

Figure 2.3 Pocket Guard Logo

Thirdly, the application that have reviewed idPocket GuardPocket Guards a
budgeting application whose primary purpose is to assist users in comprehending their financial
behavior so that they can control their expenditures. The users can link different types of
accounts, including credit cards and bank accounts, whidheaked automatically by the app
to provide them with a comprehensive picture of their expenses [4]. There is no denying the
fact that one of the interesting attribute®otket Gardwhich distinguishes it is its transaction
classification feature, which sorts transactions on its own and thus addressed’tleenessis.

As opposed to one of the competitors, for instance Rocket Mam@peddedin the
transactions, thBocket Guarépplication does not enable its users to tag certain transactions
as taxdeductible but does stick to the use of tags such as hashtags (#streamingservices, who
#vacation) in the notes section to classify expenses that share a common purpose. And this is
how sorting tags appear in the application. This feature is depicted by Figure 5 showed below
which presents theocket Guarapplication interface where categorization of transactions and
custom hashtags for grouping certain expenses were created. Also, thes esgrability to

see longterm trends in spending in certain categories is improved by the presence of a separate

mini-reporting feature within theocket Guar@dpplication that shows trends for hashtags only.
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Figure 2.4 Pocket Guard/lanaging Expenses

Pocket Guadd automated categorization which also comes with transactional grouping
with hashtags, automating expense management and organization of activities is one of its
benefits. This allows for simpler and coherent budgeting regimes. Its integration with the user
L s financial accounts and its active monitoring of transactions allow users to have a reliable
and relevant view of their financial activities, which helps them make better choices. The other
unique feature of bill generation forgets paymesminders hence avoiding missed bills
penalties 4]. Remaining after bills due and necessary outgoings are subtracted, there is a nice

feature in Pocket Guard which shows a balance that is available to the user.

Nonetheless, there are some limitations to the use of PocketGuard. There are no tax
tags for people who require tracking tawroughly fi]. The feature incorporates some default
characteristics of automatic categorization whichgasd,but some elements of that category
might need not be changing to those to fit all individuals. Moreover, the glitch of syncing did

at times occur and could lead to fluctuations of-temé spending spans. Even if they are
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limitations, people looking for the tracking of their financial patterns and people with budgeting

problems will find this application handy.

Bachelor ofinformation SysteméHonour$ Information Systems Engineering

Faculty of Information and Communication Technology (Kampar Campus), UTAR

18



CHAPTER2

2.1.4 Good budget

Goodbudget.

Budget well. Live life. Do good.

P
° ®
v

Figure 2.5 Goodbudget Logo

The following applicationto be reviewed is good budget,which i a budgeting
application that relies on the envelope budgeting technique to assist users in sub sourcing their
income and monitoring their expenditures in various categories. Good budget empowers users
to construct wvari ous oOspatificeexpengitereséuch ds producssy e i r
rent, and entertainment so that they can keep track of their expenditure and spend $@paringly
It also offers customers the ability to set their objectives financially, and to record their
expaenses and expenditures across devices which is a good application for a couple or family
members who share management in finance. In addition, these reports of good budget give the
users regarding their performed activities information about how their mwasyspent,
assisting the users in wise spending comprehend the reason for this app.

Some of the features of good budget that stand out include the aesthetics and user
experience of the envelope budgeting which is also efficient. The other fantastic feature of the
application is that it enables companions and family members to sharbutggts in real
time which enhances finances collaboration [7]. The minimalistic approach makes sure the
boundaries are set on the screen as shown by Figutasses a pie chart representation to
demonstrate the spending limits with the app displayimrgaht i me t hat t he user

within the set thresholds.
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Figure 2.6 Goodbudget App Interface

The drawbacks of good budget application is transaction need input manually.
Compared to other applications in the category of budgeting aids typically have an option of
bank integration but good budget does not have this feature meaning users have to inpu
transactions manually which is a more laborious task. Furthermore, Users of Good budget also
lack features such as bill payment reminders and investment monitoring that some applications
have. Some people like good budget for its envelmgmsed approade budgeting, which is a
valuable method to control oneds finances bu
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2.1.5 Monefy

Figure 2.7 Monefy App Logo

Thelastapplication that | reviewed is Monefy. Monefy is an app that it developed for
the control of personal finance and income among the users in an effective way. The main goal
of this app is to split expenses which allow the user to keep track of their sgpédradiits on
different things like food, transportation or fun. Monefy allows users to add more than one
account so they can easily keep their personal and work spending separated or handle a family
account5]. Another unique feature is that il@ks a user to use more than one device with
information saved on the cloud with companies such as Dropbox or Google Drive to make it
usable with smartphones, laptops and many other ded¢edlgo, Monefy is capable of
keeping multiple currencies and thus, can be useful for users from abroad or those that have to

work with several currencies.

Monefy has a range of helpful elements which draws to the USesdy, the figure
below hasshownthat the interface of the applicatiorhe application offers a simple design
that is appealing to the eye and allows for easy tracking of how spending distribution takes
place by way of a piehart interface. This design is obvious and simple to learn, even to those

who have not used budggifs before. The general experience is nice due to the mix of cost
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groups that may be changed as well as the simple data interaction. The design of Monefy allows
for usage of several devices, accounts and clouds so that an individual can view resources and

funds at the beginning.

b & RUGY | ; W 40050 z » 4 00% 0

Figure 2.8 Monefy App Interface

However, Monefy has some flaws as well. On its partappseems to fit in the easiest
of planning needs such as division of costs, but it lacks sordepith financial provisions
including reporting which could have been useful for some end users. With respect to online
transaction handling the program does provide bank link meaning every transaction needs
to be logged which is basic. Further, it does not send alerts for bills or for their management,
features that are offered by a huge number of budget application making it to some extent less
useful whee bills are automatically controlled. In spite of these negative aspects, Monefy is
still suggested for use especially by users who seek a simple solution that is visually appealing

for spending management.
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2.2 Comparison Table

Feature

Money

+

Pocket
Guard

YNAB

Good
budget

Monefy

Proposed

System

Registration ang

Login

Tracking

Transactions

View Transactions

in Visual Graph

Realtime currency

Conversion

Bill Reminder

Set budget an

financial goals

Calculation Tools

Categories

customization

Search transactionsg

Hide transactior

amount

Feedback
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Chapter 3 System Methodology/Approach OR System Model
3.1 Design Specification

3.1.1 Methodology

Figure 3.1 Agile Development Methodology

This section compares three development methodolagiesh areAgile, Extreme
Programming (XP), and prototyping to determine the most suitable approach for developing
the Personal Finance Management Mobile Application. Each methodology offers distinct
advantages and challenges for software development projects.

Firstly, Agile methodology employs an iterative development approach that breaks
down the development process into smaller, manageable sprints, typically ranging from one to
four weeks. This approach emphasizes continuous user feedback and adaptiveg,plannin
allowing development teams to respond quickly to changing requirements and user needs. One
of Agile's key strengths is its flexibility, enabling teams to adjust project priorities and features
based on redime feedback and evolving user requiremenités methodology also maintains

a balanced approach to documentation while prioritizing functional software delivery.
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Besides, Extreme Programming (XP) represents a more technically intensive
methodology that emphasizes practices such as pair programming ardfivesst
development. This approach focuses on technical excellence through continuous integration,
frequent redases, and extensive code review processes. While XP ensures high code quality
and robust testing, it typically requires a team of highly skilled developers working in close
proximity. The methodology's intensive practices, including constant pair progngnamd
continuous integration, can be particularly challenging for smaller teams or solo developers.
Although XP offers significant benefits for code quality and testing, its resmtergsive
nature and specific team requirements make it less suitablerbjects with limited

development resources.

Thirdly, Prototyping methodology involves creating an initial working model of the
application to gather user feedback early in the development process. This approach helps
visualize the end product and clarify requirements through tangible demonstridbereser,
Prototyping often leads to longer development cycles and reduced flexibility once the initial
prototype is established. The methodology requires extensive documentation and can result in
significant rework if fundamental changes are needed dfierprototype phase. While
beneficial for understanding user requirements early, this approach may not support the
dynamic nature of financial application development where features and requirements often

evolve based on user feedback and market demands.

Based on the review above, Agile methodology proves most suitable for this project as
it provides the optimal balance between flexibility, user feedback integration, and development
efficiency. Its sprintbased approach aligns perfectly with the graduglementation of
features required for a financial management application, while its emphasis on regular
feedback ensures the final product meets user needs effectively. The methodology's
adaptability allows for continuous refinement of features based emtesting and changing

requirements, which is crucial for developing a tfsendly financial management tool.
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In this project, we will utilize the Agile methodology through a structured yet flexible
development approach. The development process will be organized inte®ksprints, each
focused on specific feature implementations. During FYP1, sprints will concentrate on
establishing core functionalities including user authentication, transaction management, and
data visualization. The FYP2 phase will focus on implemerdithganced features such as
budget management, financial goal tracking, and currency conversion tools. Each sprint will
follow a consistent cycle of planning, development, testing, and review, ensuring regular
progress while maintaining flexibility for impvements. User feedback will be continuously
integrated throughout the development process, allowing for feature refinement and
optimization. This approach ensures systematic development while maintaining the ability to
adapt to changing requirements andruseeds, ultimately leading to a more robust and user

centered financial management application.
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3.1.2 Tools and Technologies Involved

Category

Tool Description

Interface Desigr

Android Studio To create a consistent Ul for tf

Software budgeting app on Android

Database Firebase Firestore To manage and sync user financ
data in reatime with offline support

UI/UX Design Figma To design user friendly interface

Table 3.1 Tools and Technologies Table
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3.2User Requirement

What is your occupation?
30 responses

@ Student

@ Employee
Business owner

@ Freelancer

Figure 3.2 Occupation Distribution among Respondents

Figure 3.2 shows that most of the respondents, 96.7%, are students, with a small percentage
being employees\o response was given to freelancers or entrepreneurs. From #hienis

that the primary target audience for the application is students.

What is your age group?
30 responses

@ Below 18

@® 18-24

® 25-34

@ 3544

@ 4554

® 55 and above

Figure 3.3 Age Group Distribution among Respondents

In figure3.3indicates the age profile, with 93.3% of the sample in tie4&ge bracket. There
is an extremely low figure in the below 18 and 25 brackets, and no participants aged over
35. This concurs with the occupation statistics and confirms the young taayéet
demographic.
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What is your primary source of income?

30 responses

@ Salary

@ Business/Entrepreneuship
@ Freelancing

@ Investments

@ Mother

® Parents

@ Mother give

@® Father

Figure 3.4 Source of Income Distribution among Respondents

Figure3 4 illustrates the primary sourcesintome for respondents. The majority (56.7%) earn

a salary, followed by mother (20%) and father (10%) support. The remaining sources include
freelancing, business/entrepreneurship, investments, and general references like "mother give"
and "father." Thisterefore indicates that although there are financially independent students,

the majority are still financially reliant on their families.

Do you use personal finance app ?
30 responses

@ Yes
@ No

. Maybe

Figure 3.5 Most used personal finance apps among respondents

Figure3.5 demonstrates that 90% of respondents already use a personal finance app, evidence
of a significant existing interest in online financial aid. Few respondents answered "No" or
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"Maybe," indicative of potential further involvement through enhanced features or targeted app

design.

Which personal finance app(s) have you used or are currently using?

30 responses

Mint 25 (83.3%)
YNAB 25 (83.3%)
PocketGuard 26 (86.7%)
GoodBudget 27 (90%)
0 10 20 30

Figure 3.6 Types of Personal Finance apps the respondents

Figure 3.6 displays the types of personal finance apps the respondents have used or are using.
The most used app iSoodBudget, at 90% of the respondents, followed closely by
PocketGuard (86.7%), Mint (83.3%), and YNAB (83.3%). The finding indicates that users are
exposed to a variety of financial applications, with a slight inclination towards those that
specialize inbudgeting and expense tracking. The popularity suggests that these applications

offer functionality that is perceived as beneficial or convenient to the target group.
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How often do you use a personal finance app?

30 responses

@ Daily
@ Weekly
Monthly

@ Rarely
@ Never

Figure 3.7 How Often Do Users Use a Personal Finance App

Figure3.7 shows how often users utilize personal finance applications. A whopping 76.7% use

it every day, while the rest split among weekly (10%), monthly, and seldom. Nobody selected
"Never," which corroborates the foregoing data of high adoptions Highlighted the
requirement for a personal finance application that is secure, fast, and easy to use for everyday

checking and management of finances.
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Which of the following features do you find most useful in a personal finance app? (Multiple

Choices)
30 responses

Budget tracking 30 (100%)
expense categorization 30 (100%)
currency converter 25 (83.3%)
loan calculator 26 (86.7%)
budget recommendation 28 (93.3%)
bill reminder 29 (96.7%)
savings goals tracker 27 (90%)
0 10 20 30

Figure 3.8 Most valued features in a personal finance app

Figure 3.8 indicates the preferred features for the users in a personal finance application.
Budget tracking and expense categorization are considered essential by 100% of the users. Bill
reminders (96.7%), savings goals tracker (90%), budget recommendation (%n8%9an
calculator (86.7%) are the other preferred features. It is strongly evident from this finding that
the users require comprehensive tools through which not only can they track but also plan and
optimize their financial activities. Those featuraslsas a currency converter (83.3%) are also
provided points to user demand by those who may deal with more than a single currency,

possibly due to foreign purchases or studies.
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Would you find a loan calculator feature useful in a personal finance app?

30 responses

® Yes
® No
Maybe

Figure 3.9 User opinion on the usefulness of a loan calculator

Figure 3.9 verifiesthe previous result, with 90% tiie samplesaying thathey would find a
loan calculator feature useful in a personal finaaqmelication. Thisuggestshatthere is high
demand fothosefacilities thatallow usersto practiceanddiscoveraboutloans, which could
be personal loan®r otherloansin thefuture. It alsgprovidessupport forthe inclusion of

planningoriented features in trepplication,asopposedo trackingfeatures.

How useful would a bill reminder feature be for you

30 responses

30

25 (83.3%)

20

10

0 (?%) 0 (?%)

3 (10%)

Figure 3.10 Importance of Bill Reminder Feature
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In the igure 3.10 indicates how useful respondents find a bill reminder function within a

per sonal finance application. An enor mous ma:
while 6.7% chose 4 and 10% chose 3. Nobody of the interviewees rated it less than 3. This
indicates enormous demand for reminder functionality, which is likely due to users needing

help with keeping up regular payments and avoiding late fees especially the primarily among

students or young users that are still figuring out consistent spendiaghpa

How important isa currency converter feature in a personal finance app for yOU?
30 responses

30

24 (80%)

20

10

0 (0%)

4 (13.3%)

1 2 3 4 5

Figure 3.11Importance of Currency Converter Feature

Figure 3.11 indicates the importance of a currency converter function. Here, 80% of the
respondents gave it an extremely important rating (rating score 5), and very few gave it ratings
of middle scores 3 and 4. Only one gave it a rating of 2, and none gave itgaofatinThis
suggests that although the currency converter is -gntof, nevertheless, it is a very much
valued function, especially in the context of those users handling multiple curraadieis

possibly due to international studies, travel, @oenmerce.
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Do you have any additional suggestions or features you'd like to see in a personal finance app?
30 responses

Look good

Better ui

show the financial graph

Spilt bill

Better graphic

Look simple

Planning

Money

Make it better than tng

Figure 3.12 Additional Suggestions of Features from User

Figure 3.12 illustrates operended feedback from the respondents regarding other ideas and
features they would like to have in a personal finance app. The themes are more UI/UX (Better
Ul, look simple, better graphic), visualization of data (Show the financial gratdnning
features (Planning), and sharing or social (Split bill). Others also emphasized that the app
should compete with existing apps like Touch 'n Go (TNG), such as in the suggestion "Make
it better than TNG." These responses point to the requirenendnly to have functional

features but also for the app to be good looking,-fresrdly, and updated.
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3.3 Functional and nonfunctional

3.3.1 Functional Requirements

The system shall provide the following functions:

il

User Authentication: Allow users to register, log in, log out, and reset passwords
securely.

Transaction Management Enable users to add, edit, delete, and categorize income
and expense transactions.

Budget Management Let users set budgets for specific categories and receive alerts
when limits are exceeded.

Goal Tracking: Support users in setting and monitoring financial goals, including
savings progress.

Financial Calculators: Provide tools like a loan calculator and rale currency
converter for planning and decisiomaking.

Data Visualization: Display user financial summaries via graphs and pie charts.
Notifications: Send push notifications for bill due dates, and daily reminders.

Feedback SystemAllow users to submit app feedback and issues.

3.3.2 NonFunctional Requirements

The system must satisfy the following conditions:

l

Security: User data must be securely stored and protected using Firebase
Authentication and Fire store rules.

Availability : The app should be accessible on Android devices witkirealsync and
offline support.

Performance Ensure smooth app performance with fast data retrieval and minimal
loading times.

Usability: User interface must be simple and intuitive for users of all financial

knowledge levels.
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T Scalability: The system should accommodate an increasing number of users and data
without degradation.
1 Maintainability : Codebase should be modular and wadeltumented to ease future

updates and feature additions.

3.4 Ganttchart

FYP2 Gantt Chart - Personal Finance App Development

Budget Management

Saving & Goal Tracking
Currency Management

Push Notifications

Financial Calculatorsf

Feedback & About Sectionf
System Integration & Testing
Bug Fixes & Ul Enhancements |
Final Evaluation & Optimization
Report Writing & Documentation -

Final Presentation & Submission |

Week 1 Weék 2 Weék 3 Weék 4 Weék 5 Weék § Weék 1 Weék 8 Weék 9 Wee‘k IDWeelk 11Weelk 12
Timeline

Figure 3.13 Gantt Chart
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CHAPTER 4 SYSTEM DESIGN

4.1 System Block Diagram

Backend

Database Firebase
FireStore i
Function 1

I . 0’°/°|:| I: al
Expense Tracking graph visualization
and Analysis

Function2

User Interface

IS

Budgeting and
Spending Control

Function 3 E !

Notifications and bill reminder
Reminder

i >,
Function 4 ZoO0N
AR e
Rt
7

Loan
Calculator

Figure 4.1 Block Diagram

The block diagram illustrates the architecture of a budgeting application, demonstrating
how its various components interact to provide users with essential financial management
features. The system is divided into three main components: the backenseitheterface,
and the applicationdés functional modul es. T
Firestore, serves as the central repository for storing and managing user data, including
transaction records, budget limits, reminders, and loanlesitms. Firebase Firestore ensures
reattime synchronization between the database and the application, enabling seamless data

updates and retrieval.

The user interface acts as the intermediary between users and the backend, providing

an intuitive platform for users to interact with the application. Through the user interface, users
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can access four key functions: expense tracking and analysis, budgeting and spending control,
notifications and reminders, and a loan calculator. Each of these functions is designed to
address specific financial needs. Expense tracking and analysisstionde, allows users to
record their spending and visualize it through graphical representations, such as bar charts and

pie graphs, to better understand their financial habits.

The budgeting and spending control module enables users to set spending limits and
manage their finances efficiently, while the notifications and reminders module ensures timely
alerts for upcoming bills or budget limits to prevent missed payments. Finla#lyloan
calculator assists users in estimating loan repayments, providing details like monthly
installments and amortization schedules. This interconnected design ensuregriandigr
experience while maintaining robust backend functionality to supeattime operations and

accurate financial data management.

4.2 System OverviewDesign

4.2.1User Stories

This section will present the user stories that define the functional requirements of the
application. Each user story should describe a specific feature the app must provide to meet the

user s needs.

1. User Account Creation and Authentication
o As a user, | want to create an account so that | can securely store and track my
financial information.
o Asauser, | wantto log in using my email or Google account so that | can easily
access my account from different devices.
o As a user, | want to reset my password in case | forget it, ensuring | can always
access my account.

2. Budget Management
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o As a user, | want to set a monthly budget so that | can track my spending and
avoid overspending.
o Asauser, | want to set different budgets for different categories (e.g., groceries,
entertainment) so that | can manage my finances more effectively.
o Asauser, | want to be notified when | exceed my busig¢hat | can adjust my
spending.
3. Expense Tracking
o As a user, | want to log my daily expenses so that | can monitor where my
money is going.
o As a user, | want to categorize my expenses (e.g., food, transportation, bills) so
that | can see which areas | am spending the most on.
o As auser, | want to add recurring expenses (e.g., rent, subscription services) so
that | dondét have to enter them manual
4. Income Tracking
o As a user, | want to record my sources of income (e.g., salary, freelance work)
so that | can track my total earnings.
o As auser, | want to setincome goals (e.g., saving a certain amount each month)
so that I can monitor my financial progress.
5. Financial Goals
o As a user, | want to set financial goals (e.g., saving for a vacation, building an
emergency fund) so that | can track my progress over time.
o Asauser, | want to see how much | have saved toward my goals so that | know
how close | am to achieving them.
6. Reports and Insights
o As auser, | want to see a summary of my spending patterns
7. Currency Management
o As a user, | want to track my expenses in multiple currencies so that | can
manage finances across different countries.

8. Notifications and Alerts
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o As a user, | want to receive push notifications when | approach or exceed my
budget so that | can adjust in ré@he.

o As a user, | want to set a daily reminder so that | can have a good habits to
always remember track my transactions.

o Asauser, | want to be reminded of upcoming bills and payments so that | never
miss a due date.
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4.2.2 FYP1 Sprint Goals

"As a user, | want to see my accol
balances"

Sprint Sprint Goal User Stories Story
Points
Sprint 1| Set up Usel As a user, | want to create an accou 10
(Week1) | Authentication (Sign up "As a user, | want to log in using n
log in, Log out) email/Google"
"As a user, | want to reset n
password"
Sprint 2| Implement Transactio| "As a user, | want to log my dail 8
(Week?2) | Tracking expenses”
"As a user, | want to categorize n
expenses"
Sprint 3| Implement Expens( "As a user, | want to add recurrirl 8
(Week3) | Recurring and Expens expenses"
History "As a user, | want to see my exper
history"
Sprint 4| Develop Graph "As a user, | want to see a summary 8
(Week4) | Visualization my spending patterns”
Sprint 5| Finalize Transactiol "As a user, | want to receive financi 10
(Weekb) | Tracking and Grapl insights on my spending”
Visualization "As a user, | want to generate repof
Sprint 6| Implement Accoun] "As a user, | want to add and mang 6
(Week6) | Management different accounts”

Table 4.1 FYP1 Sprint Goals Table
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4.2.3 FYP2 Sprint Goals

Sprint

Sprint Goal

User Stories

Story Points

Sprint7

Implement
Budget
Management

"As a user, | want to set a monthly bud
so | can track my spending.”

10

Sprint 8

Implement
Saving
Financial
Tracking

and
Goal

As a user, | want to set financial goals
"As a user, | want to track my progre
toward my financial goals.”

12

Sprint8

Develop
Currency
Management

"As a user, | want to track my expenses
multiple currencies so that | can mang
finances across different countries.

10

Sprint9

Implement Push
Notifications for
Budget Alerts

"As a user, | want to receive notificatio
when | exceed my budget.”

As a user, | want to receive bill reminder
remind me to pay bill.

Sprint10

Add Calculator
for Budgeting
and Expensg
Tracking

"As a user, | wanto calculate my monthly
interest to help me compare with t
interest.

Sprint1l

Feedback Syster
& About Section

"As a user, | want to provide feedback
the app so | can suggest improvements.
"As a user, | want to view the About secti

to understand t he

Table 4.2 FYP2 Sprint Goals Table
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4.3 Use CasDiagram

System

Register <<include>>
<<include>> Account
extend>>.
User
Authentication

Add
ransaction

<<include>> Fill in Details
Delete Transactions

Seach
ransaction

<<include>> <<include>>

i 3.
W <include> »Delete acc@
Add Catego
<<include>>

Add Category .

<<include>>

<<include>> Set budget

Set budget and
Financial goals <<include>>
Set financial goals

Calculation
tools

Feedback

<<include>>
<<include>>

Submit feedback

<< > . X
include Session Timeout

<< =y N
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<<includes> ogin Account) -

‘<<exlend>}_ Forgot

<<include>>
<<include>>
<<include>> ; -
i i <<include>>—»{ Visual graph
i view transactions
Tracking )
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Transaction /. —
<<include>> Add account
Q / Manage

Data
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Password

list transaction
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Figure 4.2 Use Case Diagram
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4.4 Activity Diagram

User Login

Create and
account

Golo
Dashhoard

. G[?ph. \f\ew‘ Transaction Budget Setting | | Goal Financial Calculator Notification Manage Manage Feedback
Visualization Transaction category arcount
Selec he ype ‘ Fiter | View Transactons ‘ sk Transacion v ,L ¢ ¢ ¢
of ransacton | | Transaction History Select Budget Add saving Lean Currency || Dally il ot cateas i account Tate and
Type goals Calculator | | Converter || reminder | [reminder oo provide details
Display visual Display the Select Specific ¢
graph filered Transaction Enter Detalls _ _ filin fillin ad ][ Validate alidate account] submit
transactions ‘ Fillin budget ‘ Fillin goals birhdate | | detals | | reminder calegory detalls det aHs feedback
Show Transactions detals details
Delals Confirm VilaE
Transaction bithde save caf EQOW save acocunt faedhack saved
to database
Edit Transaclion Save Budget save goals ‘
Detais v v disclay cateqory display account
Delete Transactions || UPdate budget | update saving details detalls
Transaction Saved detalls goals detalls ¢
- delete category delete account
Update display budget | | ispiay saving
ransaction detals goals details ¢
update category update account
y dashboard dashboard
deeto budget delete saving
goals
display
show
amortization
sheedule
Logout L
€

Figure 4.3 Activity Dagram
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45 Login Module

45.1 Logini Use Case Description

Use Case Login to an account

Purpose To allow users to authenticate and access their accou
Actor User

Normal Flow of Event 1) User enters email or username and passw

2)

3)

correctly
System will check the validity of entered ug
email and password
If successfully verified the user information, t
system willredirect itinto the main page.

Alternative Flow

1)
2)

4)

If the user enterénvalid credentials, the syste
will display an error message

| f user clicks #fAForg
appears prompting the user to enter their emai
The system will send a password recovery e
with a reset link.

Table 4.3 Login -Use Case Description
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System

User

System

Y
Display password
recovery form

Enter registered
email address

Y

validate the email

invalid

Display error
messages .
valid

Y

re-enter the email generate a
addresss p

assword reset link

click the reset link

Enter a new
password

Validate password

»
r g

) validate user
Forgot password Login an account email/usernameand

password

invalid

Show possible
reason for login
failure

User try to login
again

prompt to main

page

display error re-enter new
message password

save new
password

redirect to log in
page

Figure 4.4 Login - Activity Diagram

The activity diagram illustrates the process flow for both user login and password

recovery within the system. It begins with the user attempting to log in by entering their email
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or username and password. The system then validates these credentials. If the credentials are
correct, the user is granted access and redirected to the main page. However, if the login
information is invalid, the system displays the reason for failurepamhpts the user to try

logging in again. This cycle continues until the user successfully logs in or chooses the "Forgot

Password" option.

In the event that the user cannot remember their password, they can initiate the
password recovery process by selecting the "Forgot Password" option. The system then
displays a password recovery form, prompting the user to enter their registered eneas.addr
The email is validated by the systénf it's invalid, an error message is shown and the user is
asked to reenter a correct email. If the email is valid, the system generates a password reset
link and sends it to the provided email. Upon clickingréeet link, the user is directed to enter
a new password. The system then validates this new password. If the password does not meet
requirements, an error is displayed, and the user is prompteémnderea valid password. Once
a valid password is entetgit is saved in the system, and the user is redirected to the login page
to complete the process. This flow ensures both secure access affidendgr recovery

options in case of forgotten credentials.
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4.6 Register Module

4.6.1 Registeri Use Case Description

Use Case Register for an Account

Purpose To allow new users to create an account.

Actor User

Normal Flow of Event 1. When wuser <clicks the #dr

display a registration form.
2. Users must enter their information such as en
username, and password.
The system will validate the input data.
If valid, the system creates the account and displa
successfuiessage.

> w

Alternative Flow

1. Ifthe email is already registered, the system will disj
an error message.

2. If the password does not meet the requirement,
system will display an error message.

Table 4.4 Register- Use Case Description
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4.6.2 Registeri Activity Diagram

User system

l

e ~

Register an account

\. J

-

Enter registration > validate the input

details
A

(Re-enter registration ) display an error ) Invalid
L details ) message |

(redirect user to login
page

valid

Figure 4.5 Register- Activity Diagram

The activity diagram outlines the process of user registration withisytem. It begins
with the user selecting the "Register” option and entering required details such as name, email,
password, and contact information. The system then validates the input to ensure that all
mandatory fields are completed, and the providéalmnation meets predefined criteria, such

as a valid email format or strong password requirement.

If any input is invalid, the system displays an error message (e.g., "Invalid email format"
or "Password must contain at least 8 characters"), prompting the usegrtterghe details.
This loop allows the user to correct errors and reattempt registrattbout restarting the
entire process. Once the input is validated

in the database and redirects it to the login page, completing the registration process.
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4.7 Forgot Password Module

4.7.1 Forgot Password Use Case Description

Use Case Forgot Password

Purpose To allow users to reset their password

Actor User

Normal Flow of Event 1. Userclicksthei For got passwor

2.

The system will display a form to enter t
registered email.

Users submit the form, and the system will valid
email.
If valid, the system sends a password recovery €
with a reset link.

Alternative Flow

If the entered emails is not registered, the sys
will display an error

Table 4.5 Forgot PassworeJse Case Description Table
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4.7.2 Forgot Password’ Activity Diagram

®
v

[ Forgot password Display password J
I recovery form
I

A 4
i Valid
Enters registered Validates the email
email address
T Invalid
Re-enter email Display an error
address message
Click the reset link Generates a
password reset link

[

v
Enter a new Display "Reset
password Password" form

A
L 4
- Valid
[ Validates password
Invalid
[ Re-enter password J(—[ Display an error
message
[Save new password

=

Redirect to login page]

®

Figure 4.6 Forgot PassworedActivity Diagram

The activity diagram for the "Forgot Password” module illustrates the process of
recovering a userods account <credential s. T h e
option and entering their registered email address. The system validates thgrevidgld to
confirm it exists in the database. If the email is invalid or not registered, the system displays an

error message (e.g., "Email not found"), allowing the user-eémter a valid email.

For a valid email, the system generates a password reset link and sends it to the user via
email. The user clicks the reset link, which redirects them to a password reset form where they

can input a new password. The system validates the new passwotrhgils and reentry
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confirmation. Upon successful validation, the password is updated in the database, and the user

is redirected to the login page to access their account with the new credentials.

4 8 Add Transactions Module

4.8.1 Add transactioni Use Case Description

Use Case Add transactions

Purpose To allow users to manually record their income
expenses

Actor User

Normal Flow of Event 1. When user click the add transaction button,

system will display the form to inputhe
transaction details such as amount, category,
and description.

2. Users enter transaction details, and option
attaches a photo of the receipts and the locatio|
the transaction.

3. When user click save, the system validates
input data and saves the transaction.

4. The success message is displayed.

Alternative Flow 1. If any input is invalid, the system will display 4
error message, and the user need to reente
details again.

Table 4.6 Add transactioni Use Case Description
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4.8.2 Add Transactioni Activity Diagram

Add Transaction

User System

Add transaction Dlsplay
transaction form

g
A 4

Enter transactions
details

v

(. . A Valid
Click "Save" Validates the input
L data )

Invalid

4 N\
Display an error
message

Saves the
[ transactions to }<7
database
v

Display a success
message

Figure 4.7 Add Transaction Activity Diagram

The activity diagram details the process of adding a transaction to the system. The user
initiates the process by selecting the "Add Transaction" option, which prompts a form where
they input transaction details such as amount, category, date, and descillipe system
validates the input to ensure that all fields are correctly filled and comply with the expected

format.
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If the input is invalid (e.g., negative amounts or missing fields), the system displays an
error message, prompting the user teeméer the details. Once all inputs are successfully
validated, the system saves the transaction to the database and displEy®ss message,
indicating that the transaction has been recorded. This process ensures accurate data entry while

providing users with immediate feedback on their actions.

4.9 View Transactions Module

49.1 View Transactioni Use Case Description

Use Case View transactions

Purpose To allow users to view and analyztheir recordec
transactions

Actor User

Normal Flow of Event 1. Users select the #Atr a
system will display a list of transactions.

2. Users clicks on a specific transaction to view
details; the system will display the transact
details.

Alternative Flow 1.1 f the users select th
di spl ay a pea <chart
income or expense.

2. If the user selects.

Table 4.7 View Transactioi Use Case Description
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4.9.2 View Transactionsi Activity Diagram

User System

View transactions > ACCGTSS :
Transaction List
Filter or search No N Display all
transactions g transaction

s N
Retrieves and display the
filtered results

\. J

]

select a
transaction

edit transaction
delete transaction

—)‘ view visual graph }I Display visual graph }

Figure 4.8 View Transaction$ Activity Diagram

A

+| diisplay transaction
g details

1

update transaction details ]

Y

C)

This activity diagram illustrates the process of viewing, filtering, editing, deleting, and
visualizing transactions within the personal finance system. The process begins when the user
selects the option to view transactions. The system responds byiagciss complete
transaction list. The user is then given the option to apply filters or perform a search to narrow
down the results. If no filters are applied, the system simply displays all available transactions.
However, if the user specifies searcitesra, the system retrieves and displays only the filtered

results that match the given parameters.

Once the transactions are displayed, the user can select a specific transaction to view

its detailed information. After viewing, the user has the option to either edit or delete the
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selected transaction. If editing is chosen, the system allows the user to update the transaction

details and saves the changes accordingly. If deletion is chosen, the transaction is removed

from the system. Additionally, the user can choose to view a lvip@ph representing

transaction trends or summaries, and the system will generate and display the corresponding

graphical data. This flow ensures efficient transaction management, allowing users to not only

review but also modify and understand their ficial activity visually.

4.10 Notification Module

4.10.1 Notification i Use Case Description

Use Case Notification

Purpose To notify users about important financial activities ¢
reminders

Actor User

Normal Flow of Event

1. User setsnotification for bill reminder, daily
reminder, or budget limit alerts.

2. The system schedules the notification based ol
user6s input

3. When the time or condition is met, the system \
send a notification to user.

Alternative Flow

4. If the user disables the notification, the syst
stops sending notifications.

Table 4.8 NotificationT Use Case Description
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4.8.2 NotificationT Activity Diagram

User

°
.

no
—{ Enable notification Hide all notification
~ @@
yes Display all
notification
> Set Daily Reminder

select reminder
time

System

» save daily reminder

|

)

» Set Bill Reminder

add bill

fill in details »| save bill reminder

Edit reminder » Update reminder
details
wait for trigger |«
—
) 4

Figure 4.9 NotificationT Activity Diagram

I

|

This activity diagram outlines the process of enabling, setting, and managing reminders
within the notification feature of the personal finance application. The process begins when the
user enables the notification setting. The system then asks whetiigations should be
shown or hidden. If the user chooses not to view notifications, the system hides them. If the

user opts to allow notifications, the system proceeds to display all enabled notifications.
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The user can then proceed to setady reminder by choosing a specific time. Once
the reminder time is selected, the system saves the daily reminder settings. Additionally, the
user may also choose to sdtilhreminder . In this case, the user adds a bill and enters relevant
bill details such as the due date, bill name, and amount. The system then saves the bill reminder

accordingly.

If the user wishes to make any changes, they can seldetliveminder option. The
system updates the reminder details based on the modifications. After all reminders are
configured, the system remains in a state of waiting for the scheduled trigger. Once the
reminder time is reached, the system sends the notification tsén@s configured. This flow
ensures timely and personalized alerts for managing daily spending habits and bill payments

efficiently.
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4.11 Set Budget Module

4.11.1 Set Budgeti Use Case Description

Use Case Set budget

Purpose To allow users to create spending limits for speq
categories

Actor User

Normal Flow of Event 1. User selects the g

menu, the system will display a list
categories.

Users select a category and inputs
budgets amount.

Users confirm the budget by clicking t
ASaveo button.

The system validates the input and saves
budget.

Alternative Flow

If the user enters an invalid budget (€
negative value), the system will display
errormessage | nval i d buddgd

Table 4.9 Set Budget Use Case Description
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4.11.2 Set Budget Activity Diagram

User System

Set budget

Monhtly budget

Category Budget

Input budget
amount

Select category
type

Input budget
amount
save budget

.| Display budget

~ details

View budget
details

delete budget

update budget

—e

Figure 4.10 Set Budget Activity Diagram

This activity diagram illustrates the steps involved in setting and managing budgets
within the personal finance management system. The process begins when the user selects the
"Set Budget" option. The user is then presented with two choices: tdvetthly Budgetor
a Category Budgetf the user chooses a monthly budget, they are prompted to input the total
budget amount for the month. Alternatively, if the user opts for a category budget, they must
first select a category type (such as food, transport, or entertainment) and thehearudget

amount for that specific category.
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Once thebudgetis entered, the user proceeds to save the budget. The system then
processes and displays the saved budget details for the user's reference. The user is also able to
view previously set budgetsd has the option to delete any budget. If deletion is chosen, the
system updates the database to remove the selected budget. This structured flow provides users
with flexibility in tracking their overall financial limits or managing specific spending

caegories, promoting more disciplined and goaented financial behavior.
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4.12 Track Financial Goals Module

4.12.1 Track Financial Goalsi Use Case Description

Use Case Track Financial Goals

Purpose To monitor the wuseros |
goals

Actor User

Normal Flow of Event

1. User selects the nAFi

2. The system diesgigingdinargcial
goals.

3. User selects a goal to view its progress.

4. The system displays a progress bar or percer
completion.

Alternative Flow

1. If no goals are set, the system displays a mes
ANo financi al goal s
tracking. o

Table 4.10 Track Financial GoalsUse Case Description
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4.12.2 Track Financial Goalsi Activity Diagram

User System

Set Saving Goals

Fillin Saving Goals
Details

Save/Update | Display Saving
Flnancial Goals "1 Goals Details
Update Financial

Goals

Delete Financial
Goals

) 4

®

Figure 4.11 Track Financial Goals Activity Diagram

This activity diagram illustrates the process by which a user sets, updates, and manages
their financial saving goals within the personal finance application. The process begins when
the user selects thset Saving Goals" option. The user is then prompted filb in the
necessary goal detailsvhich may include the goal name, target amount, and desired deadline.
Once all information is entered, the user proceeds to aiélveror update the financial goals
and the system responds by storing the data and displaying the saved goal details.

The diagram also allows fagyoal management actionsuch asupdating existing
financial goals when the user wants to modify target valeddeleting goalsif they are no
longer relevant. These actions ensure flexibility and personal control over financial planning.
Throughout the process, the system consistently retrieves and displays the most updated goal
information, ensuring that users remain informed angaged with their progress. This feature

helps users stay focused and motivated to achieve their financial objectives.
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4.13 Real Time Currency Conversion Module

4.13.1 RealTime Currency Conversioni Use Case Description

Use Case Reattime Currency Conversion

Purpose To allow users to convert amounts between diffe
currencies using redgime exchange rates.

Actor user

Normal Flow of Event 1. User selects the fnct

w N

from the app, the system displays a form
input the base currency, target currency, :
amount to convert.

User input the amount to convert.

The system fetches the latest exchange
from an external API.

The system calculates the converted amg
and display it to the user.

Alternative Flow

If the system cannot fetch the exchange rate
system displays an

fetch realtime exchange rates. Please try ag
| ater . o

Table 4.11 RealTime Currency ConversionUse Case Description
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4.13.2 RealTime Currency Conversioni Activity Diagram

User System

®
|

[ Real-time Currency |

(Display conversion |

A
v o

Conversion ) L form )
|
A 2
Enter inputs details >[ Fetch exchange rate

y

[ check API response

Failed Successful

a

v

[Display error message}

Display converted
amount

e

Figure 412 RealTime Currency Conversiofctivity Diagram

The "RealTime Currency Conversion" module activity diagram illustrates the process
of converting amounts between different currencies. The user selects the "Currency
Conversion" option and inputs the base currency, target currency, and amount to convert. The

system fetches the latest exchange rates from an external API.

If the API successfully retrieves the data, the system calculates and displays the
converted amount. However, if the system cannot fetch the exchange rates (e.g., due to network
issues), an error message is displayed, prompting the user to try agaifi hedefieature

provides users with redéime financial insights for currenaglated transactions.
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4 .14 Loan Calculator Module

4.14.1 Loan Calculatori Use Case Description

Use Case Loan calculator

Purpose To help user estimate loan repayments for persg
housing or caloans.

Actor User

Normal Flow of Event 1. User selects the fALO

the app.
2. Users need to fill their birthdate before select
the loan type (e.g. personal loan, housing 1o
3. Users select the loan type, and the system
display a form to input the loan details.
Users enters the required details
The system calculates the estimated mon
repayment amount and total repayment over,
loan term.
6. The system displays the results, including
amortization schedule if requested.

ok

Alternative Flow

If the user inputs an invalid data (e.g. negative am
or missing value)

1. The system displ ays

enter valid | oan det
Il f the wuser didnét fill
the loan type

1. The system displ ays

enter your birthdate

Table 4.12Loan Calculator Use Case Description
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4.14.2 Loan Calculatori Activity Diagram

User System

®
!

[ Loan calculator ]
¢ ) ( valid
Enter birthdate J >L check birthdate input
Invalid
@(—[ Display error message
birthdate
select loan type ]<
Y ) ( valid
Input Loan details J ‘;L validate inputs
invalid
[re-enter details ]1—[ Display error message
[ calculate amount ](—
view result ]: [ display result ]
A 4
view amortization | ( display amortization
shcedule D L shcedule

e

Figure 4.13Loan Calculatoi Activity Diagram

The activity diagram for the "Loan Calculator" module illustrates how users estimate
loan repayments. The user selects the "Loan Calculator” feature and inputs required details,
such as their birthdate, loan type (e.g., personal, car, or housing loangnhmant, interest

rate, and loan term.
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The system validates the input to ensure all fields are complete and values are valid. If
the input is invalid, the system displays an error message. Once validated, the system calculates
the estimateanonthly repayment amount and total loan repayment. The results are displayed
to the user, including an optional amortization schedule for further clarity. This module helps

users make informed decisions about loans.

4.15 Feedback Module

4.15.1 Feedback Use Case Description

Use Case Feedback

Purpose To allow users to provide feedback or report issues regarding the
Actor User

Normal Flow l. Users select the AFeedback
of Event 2. The system displays a feedback form with fields for

comments and an optional file attachment such as screen:
3. Users enter feedback or describes the issues they encoun
4. User submits the feedback form.
5. The system saves the feedback and send a confirm
message to the woeenr . f dddaa
Alternative | If the user does not fill in mandatory fields
Flow 1. The system displays an err
be empty. o

Table 4.13 Feedback Use Case Description
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4.15.2 Feedbacki Activity Diagram

User System

Feedback J Display Feedback ]
L Form
A

Input [ Check Mandatory Filled
Feedback 1 Field
Empty

Re-enter required ) Display error
information ) message

Submit Feedback |«

J

| >L Save Feedback
v

Send Comfirmation
Message

Figure 4.14 Feedback Activity Diagram

The "Feedback" module activity diagram shows how users provide feedback or report
issues. The process starts when the user selects the "Feedback" option. Thdisgkigama
form where users can input their comments, rate their experience, or attach a file (e.g., a
screenshot).The system checks that all mandatory fields are filled. If any required information
IS missing, an error message prompts the user to contpietiorm. Once the feedback is
submitted, the system saves it in the database and displays a confirmation message thanking
the user. This feature helps the system administrators identify areas for improvement and

maintain user satisfaction.
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4.16 Account Management Module

4.16.1Account Managementi UseCase Description

Use Case

Account

Purpose

Allow user to customize theiaccountin transactions, viewtheir
account balance.

Actor

User

Normal Flow
of Event

1. User navigates to the Account Management section from the
settings or dashboard.

2. The system displays a list of existing accounts.

3. User selects to add a new accaumdelete an account.

4. For adding/editing, user enters details such as account name, |
and balance.

5. User confirms the action.

6. The system saves the changes and updates the account list.

Alternative
Flow

T If user cancels the action, the system returns to the previous sc
without saving.

T If a duplicate category name is entered, the system prompts the
to use a unique name.

T If a required field is left empty, the system displays a validation
error message.

Table 4.14 Account Mangement- Use Case Description
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4.16.2Account Management- Activity Diagram

User System

{ add account ]

Y

fill in account details1 >( validate a_ccount
L details

A

. invalid
re-enter account display error
details message

valid

saved acocunt
—_—
h 4
view account | display account
details h details

—

[ display
comfirmation

message

delete account

» |
y gl

update database

Figure 4.15 Account ManagementActivity Diagram

The activity diagram foAccount Managementdescribes the structured process a user
follows to manage their financial accounts within the system. It starts with the user initiating
the action to add a new account, followed by entering acespetific details such as account
name, type (e.g., bankash, ewallet), and starting balance. The system then validates these

details to check for completeness and uniqueness. If any validation fails, the system responds
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with an error message and allows the user to correct the input. When the data is valid, the
account information is saved, and the system confirms by displaying the newly added account
details. The user can then review the list of accounts and optionkdtg émy account. Upon

selecting deletion, a confirmation message is shown, and only with user approval does the
system proceed to update the database. This activity flow promotes accurate account setup,

prevents accidental data loss, and enhances ussailitg in financial tracking.
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4.17 Category ManagementModule

4.17.1 Category Managemenfi Usecase Description

Use Case Category
Purpose Allow user to customize their categomy transactios, set budget
category.
Actor User
Normal Flow| 1. User navigates to the Category Management section from the
of Event settings or dashboard.
2. The system displays a list of existing categories.
3. User selects to add a neategory odelete a category.
4. User fills in or modifies category details
5. User confirms the changes.
6. The system saves the updated category list.
Alternative | T If user cancels the action, the system returns to the previous sc
Flow without saving.

T If a duplicate category name is entered, the system prompts the
to use a unique name.

T If a required field is left empty, the system displays a validation
error message.

Table 4.15 Category ManagementJse Case Description
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4.17.2 Category Managemerit Activity Diagram

User System

| add category ]

\ 4

o , ] ‘( validate category
[ﬂll in category detr—.ulsJ rL details

. invalid
display error
message .

valid

A

re-enter
category details
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) \ 4
)
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delete category » comfirmation
message

yes

update database

Figure 4.16 Category ManagementActivity Diagram

The activity diagram fo€Category Managemenillustrates the usesystem interaction
flow involved in customizing transaction categories within the application. The process begins

when the user chooses to add a new category, prompting them to enter relevant details such as
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the category name or color. Once the input is submitted, the system performs validation to
ensure that all required fields are completed correctly and that the category namat eriss

If the input is invalid, the system displays an error message, and the user is guidedtér re

the information. If the input is valid, the system proceeds to save the category and displays the
saved details for confirmation. The user is ther ablview all category details and optionally
delete any category. If deletion is selected, the system presents a confirmation message before
updating the database. This flow ensures a smooth andhamdted process for category

customization while maiatning data integrity and user control.

4.18 Wireframe /Initial Design

4.18.1 Login and Register Page Wireframe

$ Username:

Ermail/Username - r l
[ ! Ermail :
Password: L |
l j Password:
Need oh accacunt? siGN N I
urF ComFirm Password :
Already have accournt?
LoaiN
———— ——

Figure 4.17 Login & Sign-Up Initial Design
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The login and sigup screens are the preliminary interface designs for user
authentication, which is a critical feature of the budgeting app. The login screen is designed to
provide a secure and straightforward way for returning users to access theintadop
entering their email or username along with their password. On the other hand, tbp sign
screen serves as the gateway for new users to create an account by filling in essential details
such as a username, email, and password. To enhance sagdritynimize errors, the sign

up process also includes a field for confirming the password.

4.18.2 Transaction Tracking and Account Pages Wireframe

Do /3 = c/—
94 il = 94 il = @
Welcome, Usertiame | Woallet eoe
Net Asset:
, RM Bs888.88
/2024
‘ 7 Asset Debt:
RM 888888 RM 888888
Total - Income - Expenses -
RMioo RMICO RMICO Deposit Card Asset: RMB88.88
| Weekly/Month/Annual—l Ambank- RM 888888
Publick. bank. RM sss8.68
Date - Fril/l Income : RM Expehse«; - RM
Maylbank. RM 888688
Wages +RM888
Food -RMiz
Cash
Food RMI5
Cash RM 888888
7
~ @ q ~ E] q
0 *J O *J
Home Wallet Analytic More Home Wallet Analytic More
—a —————1

Figure 4.18 Transactions and Account Dashboard Initial Design
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The Home Screen serves as the main dashboard, providing users with an overview of
their financial status. It displays key metrics, such as the total income, expenses, and balance,
in an easyto-read format. Users can also toggle between weekly, montidyammual views
for more tailored insights. Below the summary, a transaction log lists recent transactions,
categorized by date, description, and amount. This design ensures users have immediate access
to their financial activities and balances upon operiivggapp. Additionally, a pencil icon

allows users to add new transactions seamlessly, promoting consistent tracking.

The Wallet Screen focuses on managing the user's financial accounts and assets. It
presents details of deposit cards, assets, and liabilities in a structured manner, including
balances for specific accounts (e.g., Ambank, Public Bank, Maybank) and cdstg$loAt
the top, the screen calculates the net asset value by subtracting liabilities from total assets. This
layout simplifies the organization of financial accounts, helping users maintain a clear

understanding of their financial distribution.

Both screens include a navigation bar at the bottom, enabling quick access to essential features

like Home, Wallet, Analytics, and More, ensuring a tfsendly and intuitive experience.
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4.18.3 Graph Visualization and Setting Wireframe

e R e— | O —
941 all = 94 il 2 [
Analytics ‘{:6,}
[Jaﬂuary 2024 w d
Expenses Bucket Exchal
Bil reminder Budget Currericy
*| Loan
Feedback About Caleulator
LHout;e 5% 1 L Bl  zO% l
L l Food 10% Entertaiment B'O'd
S ‘ ~
O O &) O o 0O Y @
Home Wallet Analytic More Home Woallet Analytic More
——— ———

Figure 4.19 Graph Visualization and Setting Initial Design

The Analytics Screen provides users with a visual representation of their financial data,
focusing on expense distribution. A pie chart, labeled as the "Expense Bucket," categorizes
expenditures into segments such as housing, bills, food, and entertaimntiergercentage
breakdowns. Users can select a specific month or date range from the dropdown menu at the
top, enabling them to analyze their spending patterns over time. This feature helps users

identify areas of overspending and make more informeaddiahdecisions.

The More Screen consolidates additional
functionality beyond core features. It includes options like Bill Reminder for timely
notifications, Budget for setting financial goals, and Exchange Converter fdimeaturency

conversions. Other tools, such as Loan Calculator, assist users in planning financial
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commitments, while Feedback and About sections provide avenues for user support and app

information. The Settings icon at the top allows for further customization and preferences.
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419 ERD (Entity -Relationship Diagram)
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Figure 4.20 ERD Diagram
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The Entity Relationship Diagram (ERD) ftine Personal Finance Management Mobile
Application models how different entities interact with each other and outlines the structure of
the database. At the core of the system i s
user and holds essentiaformation like email, password, and profile details. Each User can
have multiple associated Transactions, such as expenses or income, which record the amount,
category, and account used. The Transaction entity is linked to several other components, like
Category, Account, and Currency, to provide a comprehensive understanding of a user's
financial activity. Specifically, each Transaction belongs to a Category, which can be either an

income or an expense, helping to organize and classify transactions.

The Account entity tracks different user accounts such as bank accounts or credit cards,
and each account can have multiple Transactions associated with it. Additionally, each
Transaction is tied to a specific Currency, ensuring that the system canvearulle monetary
values across different regions. Users also set Saving Goals, and each goal is linked to a user,
allowing them to track their progress toward financial objectives. Budgets, another critical
entity, allow users to allocate a set amountsjpending in specific categories. A Budget can

have many Expenses under it, providing a structure for managing spending limits.

Similarly, the Notification entity ensures that users are notified about key events, like
approaching budget limits or upcoming bill payments. Each natification is linked to a single
user, but a user may receive multiple notifications over time. Finaysican leave Feedback,
which helps improve the application. Each feedback record is tied to a user, allowing for the

collection of user experiences and opinions.
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CHAPTER 5 SYSTEM IMPLEMENTATION

5.1Hardware Setup

Components Description

Development Machine| ASUS VivoBook X512FL (Intel Core 265U CPU @
1.60GHz, 12GB RAM, Windows 11 Home Sindlanguage 64
bit)

Android Test Device | Realme 12x 5G (Model RMX3997, MediaTek Dimensity 61(
processor, 8GB RAM, 128GB Storage, Android with realme
5.0)

Internet WiFi Connection and Mobile Hotspot (Tested on both st

broadband WiFi and 5G mobile hotspot connectivity)

Table 5.1 HardwareSetup

5.2 Software setup

Software/Tool Purpose

Android Studio Main IDE. development

Firebase Console Backend services: Auth, Firestore

Figma UI/UX design and prototypir
MPAndroidChart Graph and chart visualization libre

Volley API calls for currency exchange features

Table 5.2 Software Setup
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5.3 Setting and Configuration
5.3.1 Firebase Integration
1. Create Firebase Project

1 Opened the Firebase Console (https://console.firebase.google.com).

1 Clicked fACreate a firebase Pr o j eandt éntered the project name (e.g.

AMyBudget Appo) .

® Firebase

LV

%
’l

Your projects

uniTalk
mobile-application-a

Budgeting App

budgeting-app-28588

)

Create a Firebase
project

ﬁ

Figure 5.1 Firebase Project SettipCreate a Firebase Project

2. Register the Android App
1 Added the Android package name (e.g. com.example.mybudget) and the app nickname.
1 (Optional) Added SHAL key for authentication and Google Signsupport.

3. Downloads googleservices.json

1 Downloaded the googlservices.json file generated by Firebase.
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Your apps
Add app
Andraid apps SDK setup and configuration
s  MyBudget
A & ) VyBude Need to reconfigure the Firebase SDKs for your app? Revisit the SDK setup instructions or just

/' com.example mybudget o o . .
- download the configuration file containing keys and identifiers for your app.

) See SDK instructions & google-services.json

Figure 5.2 SDK Setup and Configuration screen
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1 Placed the file inside the app/ directory of the Android project.

5 + - O X
& > =+ MyBudget > app > Search app Q
@D = D] T Sort ~ = View ~ cen (B3 Details
Name ) Date modified Type
build 472472025 9:16 AM File folder
src 11/9/2024 8:11 PM File folder
] .gitignore 11/9/2024 8:11 PM Git lgnore Sou
|=] build.gradie 472472025 7:33 PM Gradle Source
| |''] google-services,json 11/9/2024 10:38 PM JSON Source F
D proguard-rules.pro 11/9/2024 8:11 PM PRO File

Figure 5.3 Placement of googiservices.json file inside the app directory of Android Studio
project

4. Add Firebase SDK and Plugin

1 In the projecievel build.gradle, added the classpath:

plugins  {

id( "com.android.application" ) version '‘8.9.1' apply false
id( "com.google.gms.google - services" ) version "4.4.2" apply false

1 Also added Firebase dependencies
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1 implementation ‘com.google.firebase:firebase - auth:21.0.1'

implementation ‘com.google.firebase:firebase - firestore:24.0.1'

5. Sync the Project

1 ClickedA Sy n c ilNAndraid Studio to ensure all Firebase services and libraries

were integrated correctly.

6. Enable Required Firebase Services

1 Enable authentication email/password, google, and anonymous

Budgeting App ~

Authentication

Users Sign-in method Templates Usage Settings % Extensions

Sign-in providers

Provid Status

Email/Password © Enabled
G coogle © Enabled
2 Anonymous @Enablsd

Figure 5.4 Firebase Authentication panel showing enabled-sigoroviders
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5.3.2 Firestore Collections

1. Open Firestore Database

1 In the Firebase Console, navigatedriestore Database> Start Collection.

® Firebase

2 Firestore Database

= < & D&
Figure 55Fi rebase Firestore interface showing n:

Firestore collections

2. Create users Collection

1 Createdatop ev el user6s collection.

1 Each document inside users represents a unique user (document ID = UID).
3. Add Subcollections under Each User Document

T Inside each user document (e.g., /users/{userld}), the followirxrollections were

created:
o transactions Stores user income and expense records.

o budgets Stores monthly budgets categorized by type (with nested
budget_history).

o goals Stores user savings goals with targets and progress.
o feedback Captures appelated feedback from users.

o billReminders: Stores scheduled monthly bill reminders.
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o categories Stores custom income/expense categories created by the user.

Panel view Query builger

M > users > WojbeE3HbdUA.. & More in Google Cloud v
=3 (default) I3 users = i &JteESHbcIL.A*.-[:-VTNhOF’SK-DzH'x“.«-Z
+ Start collection + Add document + Start collection
users > WojbeE3HbdUAVDVTNhORSKOzZHYwW2 > feedback a
savings .
transactions v

+ Add field
email: "khmeon058@1utar.my”

username: ‘pow’

Figure 5.6 Subcollections under a Firestore user document showing feedback, savings, and
transactions

4. Structure Documents with Key Fields

1 Each document in subcollections was structured with relevant fields, for example:

o Transactions amount, category, datdescription, payment method, and type

M > users > WojbeE3HbdUA.. » transactions > 2ZaesrwBSjcub.. & More in Google Cloud
[E] WojbeE3HbdUAVDVTNhORSKOZHYwW2 H I® transactions = i [E 2ZaesrwB5jcubwAFysuU : '
+ start collection + Add document + startcollection
feedback a 2ZaesrwB5jcubwAFysul > & 4 addfield
savings . AKsdAXKIDLvqSdeb38s6 amount: 2000
transactions > w CTGuYTOny fo6FkNrLwny category: "Salary'
+ Add field E7RXUPPIRCLYMOmSByc] date: April 23,2025 at 5:22:50 AM UTC+8
email: "khmeon058@1utarmy” GSzhn1GnokXcPmBYp4t8 description: “testing®

username: "pow’ RbqOrmas1A3 paymentMethod : “public bank"

93JInB05bTz ype: “Income’

L2RHrTDrO1C1ZEXJhBXH

Figure 5.7 Firestore Document Structure for a Transaction with Fields
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5.3.4 Gradle Dependencies

1. Implement these dependencies and sync the project

plugins{
id("com.android.application™)
id("com.google.gms.googiservices")

}

android{
namespace ‘com.example.mybudget’
compileSdk 34

defaultConfig{
applicationld "com.example.mybudget"
minSdk 24
targetSdk 34
versionCode 1
versionName "1.0"

testinstrumentationRunner "androidx.test.runner.AndroidJUnitRunner"

}

buildTypes{
releasq
minifyEnabled false
proguardFiles getDefaultProguardFile('praghiandroidoptimize.txt’), ‘proguard
rules.pro’

}

}

compileOptiong
sourceCompatibility JavaVersiofERSION_11
targetCompatibility JavaVersiodERSION_11

}
}

dependencie
implementation libs.appcompat
implementation libs.material

implementation libs.activity
implementation libs.constraintlayout
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implementation libs.firebase.firestore

implementation libs.recyclerview

testimplementation libs.junit

androidTestimplementation libs.ext.junit
androidTestimplementation libs.espresso.core

implementation ‘com.github.PhilJay:MPAndr@idart:v3.1.0'
implementation ‘com.google.android.flexbox:flexbox:3.0.0'
implementation ‘androidx.appcompat:appcompat:1.4.1'
implementation ‘com.google.android.material:material:1.5.0'
implementation ‘androidx.activity:activity:1.4.0'

implementation 'androidx.constraintlayout:constraintlayout:2.1.3'
implementation 'androidx.recyclerview:recyclerview:1.2.1'
implementation 'androidx.cardview:cardview:1.0.0'
implementation ‘com.github.bumptech.glide:glide:4.15.1"
annotationRwcessor ‘com.github.bumptech.glide:compiler:4.15.1'
implementation ‘com.google.android.gms:p&®grvicesbase:18.1.0'
implementation ‘com.google.android.material:material:1.9.0'
implementation ‘com.google.android.material:material:1.11.0'
implementation "androidx.compose.material:matedahsextended:1.6.0"
implementation ‘com.github.PhilJay:MPAndroidChart:v3.1.0'
implementation ‘com.android.volley:volley:1.2.1'

implementation(platform("com.google.firebase:firebasen:33.5.1))
implementation("com.google.firebase:firebas®lytics")

implementation ‘com.google.firebase:firebaseh:21.0.1'

implementation ‘com.google.firebase:firebdisestore:24.0.1'
implementation ‘com.google.android.gms:pssrvicesauth20.7.0'
implementation ‘com.google.android.material:material:1.6.0'
implementation 'androidx.swiperefreshlayout:swiperefreshlayout:1.1.0'

testimplementation ‘junit:junit:4.13.2'
androidTestimplementation 'androidx.test.ext:junit:1.1.3'
androidTestimplementation ‘androidx.test.espresso:espressi3.4.0'
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5.3.5Security Rules (Firestore)

1. Open Firebase Console to Accessed the Firebase project Vvia
https://console.firebase.google.com

2. Navigate to Firestore Database Rules and Selected Firestore Database from the left

menu and opened the Rules tab.

- -

Budgeting App -

- rd Ty,
Add datab: | [E% Ask Geminih ti t started with Firest |
e Cloud F Stor‘e atabase |_.\_. [E% Ask Gemini how to get started with Fires are_l__

Data Rules Indexes Disaster Recovery [ MEW Usage % Extensions

Figure 5.8 Firestore Database Rules Navigation

3. Edit the Security Rules

4. Modified the default rules to only allow access to authenticated users using:

request.auth != null && request.auth.uid == userld
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rules_wversion = '2';
service cloud.firestore {
match fdatabases/{database}/documents {

// Match each user document
match fusers/{userId} {
allow read, write: if request.auth != null && request.auth.uid == userId;

match /transactions/{transactionId} {
allow read, write: if request.auth != null && request.auth.uid == userId;

}

match /faccounts/{accountId}
allow read, write: if request.auth != null && request.auth.uid == userId;

}

match /feedback/{feedbackId} {
allow read, write: if request.auth != null && request.auth.uid == userId;

}

match /budget/{budgetId} {
allow read, write: if request.auth != null && request.auth.uid == userId;

match /budget_history/{monthId} {
allow read, write: if request.auth != null && request.auth.uid == userId;
H
}

match /savings/{goalld} {
allow read, write: if requestLauth I= null && request.auth.uid == userId;

}

match /categories/{categoryId} {
allow read, write: if request.auth != null && request.auth.uid == userId;
}
}

i This must be OUTSIDE the fusers/{userId} block
match fusers/{userId}/billReminders/{billId} {
allow read, write: if request.auth != null && request.auth.uid == userId;
}
¥
}

Figure 5.9 Firestore Security Rules Configuration to Restrict Access
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5. Once verified, clicked APublisho to act

kes UISESIET RECOVErY | New usage W cxiensons

Develop & Test
() Right now

unpublished changes unpublished changes ‘ ‘ Discard |
rules_version = '2°; | |:F| 4

service cloud.firestore {
match /databases/{database}/documents {

e Apr 23,2025 -10:26 AM

// Match each user document
match /users/{userId} {

allow read, write: if request.auth != null && request.auth.uid == userId;

Apr 23,2025 -10:25 AM

1
2
3
4
5
L]
7

Figure 5.10 Firestore Published Rules Configuration

Bachelor ofinformation SysteméHonour$ Information Systems Engineering

Faculty of Information and Communication Technology (Kampar Campus), UTAR

94



CHAPTERS

5.4 System Operation

This partdescribes how the users engage with the application Hoddgy usage. It describes
the salient features of the app, how the users respond to actions such as logging in, processing
transactions, setting budgets, and how the system responds by sttairgedarating reports,

and sending reminders.

5.4.1 User Authentication Section

02:52 ™M 02:52 ™ =a

Choose an account

‘ to continue to MyBudget

Pow Kahmeon

‘ Password powkahmeon@gmail.com [ . ]

KAH MEON POW
khmeon058@1utar.my

Pow Kahmeon
khmeon058@gmail.com

Add another account

To continue, Google will share your name,

3 C email address and profile picture with
MyBudget. Already have an account? Login
Figure 5.11 Login page Figure 5.12 Login with Figure 5.13 Register Page

google
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Reset your password for project-1092116298145 4 « S &

noreply@budgeting-app-28588.firebaseapp.com 0FBOAHE) K @ «
REER ~

Hello

Follow this link to reset your project-1092116298145 password for your khmeon058@gmail com account

66eQBTbWNw_QZngJvpci-4hYmVT{Q9eTfljM-QvIAAAGWaUpY OA&apiKey=

AlzaSyDmGgV6oqqrh4X797cmU_naBXiazyplt/E&lang=en

If you didn't ask to reset your password, you can ignore this email
Thanks,

Your project-1092116298145 team

Figure 5.14 Forgot Password email link

The authentication process begins at the login page (Figure 5.1), where the users are
prompted to enter their email or username and password. If the user has forgotten the password,
they can click on the "Forgot Password?" link to change the passwordMhtaeir registered
email (Figure 5.4). For ease, the users can also choose to sign in using their Google account
using the "Login with Google" button, which opens the Google account picker dialog (Figure
5.2). Upon selecting an account, Firebase Authatitioc handles the sigin and grants access
to the main application.

New users can click on the "Register here" link at the bottom of the login page to be taken
to the registration page (Figure 5.3). Here, the users must enter a unique username, valid email,
and strong password, which must be reconfirmed before submi€siaegistration, the user
credentials are authenticated and stored securely using Firebase Authentication, and a new user
document is created in the Firestore database in the /users/{userld} collection. After logging in
or signing up successfully, the usare redirected to the home dashboard where they can begin

to manage their finances.
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5.4.2 Transaction Management Section

02:53 M - oY - Jun) 0253 M @ = @ () 0254 M @
Current Balance
$4998131.00
Income Expense

Income: Expense: $4600.00

$5002731.00
Saving Goals

travel C/d

OG1/E00057E Category: Salary

Type: Income
No date selected + RM5000000.00
Transaction History VIEW ALL ) )
O ticeive. () expenss Date: 25/04/2025
Description: salary
Bonus Zaymentt Method: Default
ccoun
I=,) Salary +RM5000000.00
=] A " Default Account

P

Az C‘E @ o8
dashboard

Figure 5.15 Transaction Pagy Figure 5.16 Add Figure 5.17 Transaction
Transaction Dialog Details Dialog

The transaction management feature allows individuals to record, view, and update their
income andcexpenditure entries in the application. As Figure 5.5 suggests, the main page of a
transaction includes the present balance, overall income, overall expenditure, and an overview
of the latest transactions. People can keep tabs on their saving targetgienwdn overview
of their economic activities.

Il n order to add a new transaction, users
transaction dialog (Figure 5.6). Inside this dialog, users have to input the transaction amount,
description, date, type of transaction (income or expense), categoryeautdunt concerned.
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Upon submission, the transaction is saved to Firestore and is also updated in balance and
transaction history. Users can also view detailed details by tapping on any item within a
transaction by viewing in a peyp dialog, as indicated in Figure 5.7. Thalog shows the
category, type, amount, date, description, and mode of payment used. This feature helps users

monitor their financial accounts better and make better budgeting decisions.

5.4.3 Account Management Section

0253 ™ - = a o 0253 M@ = @ @) 02535 M@
Accounts
am
public bank
Default Account Delete Account
Are you sure you want to delete the
account "am"?
hl bank
ﬁ( @ @ o000
Wallets
Figure 5.18 Account Page | Figure 5.19Add Account | Figure 5.20 Delete Account
Dialog Confirmation Message

Bachelor ofinformation SysteméHonour$ Information Systems Engineering

Faculty of Information and Communication Technology (Kampar Campus), UTAR

98



CHAPTERS

The account management section allows users to hold multiple bank accounts or wallets as
employed in keeping their transactions. As seen in Figure 5.8, the accounts page displays a list
of all accounts specified by the user and their balances. It als@@sahe user's worth by

calculating total assets and liabilities from all accounts' balances.

Adding a new account, users can click tkig'+\" button on the top right, which will open
the add account dialog (Figure 5.9). In this dialog, users are required to enter the account name
and start balance before clicking "Add" to create the accountn @peating, the account

appears in the list and is included in the total net assets calculation.

Figure 5.10 illustrates the deleted account confirmation message thisglesyed when a
user attempts to delete an existing account. The system requests confirmation before deletion
to prevent accidental loss of data. In short, this feature enables users to have flexibility in
arranging, editing, or deleting accounts at wiliile being able to maintain proper financial

records.
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5.4.4 Graph Visualization Section

02:53 M - = 8 D

Spendings Eamings

® Exercise (3.9%) ® Entertainment (0.4%) © Food (95.7%)
Transactions

:g Entertainment -RMZ20.00
:E £ood -RM50.00
® .

« Ca

Report

Figure 5.21 Graph
Visualization Spendings

02:53 M - = A 0

Spendings

Earnings

10

0
Salary (100.0%)

® Salary (100.0%) ® Investment (0.0%) Transactions

+RM5000000.00

IE Salary
&=

+RM2000.00

&

Report

Figure 5.22 Graph
Visualization Earnings

02:53 ™ =a

Spendings Earnings lil

® Salary (99.9%) ® Exercise (0.0%)
Entertainment (0.0%) ® Food (0.1%)
® Investment (0.0%) Transactions

+RM5000000.00

IE Salary
| =

Entertainment -RM20.00

@ =15}

Report

& Ca

Figure 5.23 Graph
Visualization All

This section of the application provides users with a summary of their financial activity via
interactive pie charts split into Spendings, Earnings, and Allshsvn in Figure 5.11, the
Spendings tab displays a chart graphically portraying user spending by category, such as food,

entertainment, and exercise. Every category is colored and proportionally sized based on

spending amounts.

Figure 5.12 illustrates the Earnings tab, where one can view income sources like salary or
investment. Users can immediately see how much of their income came from every source.

Figure 5.13 illustrates combined income and expense transactions to shopleteowerview
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of all the financial activity. This view aids in understanding the balance between the income

and the expenses.

Below each chart, the application provides a list of individual transactions in date, category,
amount, and account form. The visual aspect provides easy viewing by the users for looking at
their money activity, observing trends over a period, and edtaigisolid budgetary decisions

based on graphic illustrations.

5.45 Notification Section

02555 ™ 2 a G 02555 ™ = A @ 2a
. s . . . & 02:56 Fri, 25 Apr Q ®
Notification Settings Notification Settings
Z PKHON. >
B4 Enable All Notifications . B4 Enable All Notifications [ )
. ) R Bluetooth > @&
® Daily Reminder [ ) ® Daily Reminder [ ) . )
Remind you to log expenses daily. Remind you to log expenses daily. e ' e S
Daily Reminder Time
&  Bill Reminder o
[ SELECT TIME ]
Remind before your bills are due A MyBudget )
21:49
g now A
A Preview Notification &  Bill Reminder [ ) Daily Reminder
Don't forget to log your expenses today!
Remind before your bills are due.
A now ®

Test Notification

This is a test notification preview
A Preview Notification ' ¢ f .

A now

Bill Reminder

Your bill "Test" is due today

Figure 5.24 Notification | Figure 5.25Daily Reminder|  Figure 5.26 Output of
Page Notification
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The notification feature in the app allows the user to get helpful reminders regarding their
financial activities. As can be se&mom Figure 5.14, the notification settings page provides
toggle switches to enable or disable all notifications with separate switches for enabling or
disabling the Daily Reminder and Bill Reminder features. If the daily reminder is enabled, the
user is Howed to set a specific time when they want to be notified, as can be seen from Figure
5.15. This reminder asks users to log on their daily spending and maintain frequent financial

tracking.

Figure 5.16 shows the output of the notifications as seen on the user device. The system
offers a timed Daily Reminder notification, a Bill Reminder when a bill is due, and a Test
Notification when users are testing the settings. These notifications @mplcshed using
Android's AlarmManager and local notification channels so that prompt and regular alerts are
delivered even when the application is not active. This serves to make the users habituated to

entering their expenses and making payments atghetime.
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5.4.6 Set Budget Section

02:56 = 8 @

e

Budget for April 2025: RM 5000

Monthly Overview

Total Budget

RM 5000

Total Spent

RM 3600

72% of budget used

Budget Categories

Entertainment
Budget: RM500
Spent: RM20
Remaining: RM480

Food

Budget: RM800
Spent: RM50
Remaining: RM750

02:56 7 8 @

<~

Budget for April 2025: RM 5000

Monthly Overview

Total Budget

RM 5000

Total Spent

RM 3600

72% of budget used

( Enter monthly budget

Save Budget

Budget Categories

Entertainment
Budget: RM500

Set Category Budget

Select Category

Entertainment

Budget Amount

Cancel

Spent: RM20
Remaining: RM480

Budget History

Food

Budget: RM800
RM50
ing: RM750

2025-03 RM 6000 RM 4000 66

Figure 5.27 Budget Rge Figure 5.28 Set budget Figure 5.29 Set Category

Budget Dialog

The budget feature allows the users to effectively set and maintain their mgpehlying
limits. Figure 5.17 shows that the budget page provides an overview of the user's total monthly
budget, total amount spent, and percentage use of the budget. It also displays categorical

budgetary allocations and the remaining balance in each.

A new monthly budget can be inserted by pressing théhéaftl side plus button at the
bottom of the page. This opens the input field in Figure 5.18, where users can enter a total
budget figure for the current month and save it. Thetgimd side plus liton is used to insert
a categonyspecific budget. Clicking on this presents the dialog shown in Figure 5.19, where
the user can choose a category (e.g., Entertainment or Food) and enter a budget amount for it.
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5.4.7 Saving Goals Section

02:57 = A

Saving Goals

® travel

2%
Target: Target: RM 30000
Saved: Saved: RM 800

( Update J( Delete j

Figure 5.30 Saving Goals Page

Next, the Saving Goals functionality allows users to forecast and trackdondinancial
objectives by creating individual saving objectives. As shown in Figure 5.20, the user can
create a goal by typing in the goal name and target amount beforeglic&iSave Goal button.

Once the goals have been added, they are displayed in a list with their names, total target
amount, and amount saved thus far. A progress bar and percentage meter graphically show how

much of the target has been achieved.

For example, the screenshot displays a goal named "travel" with the target value of
RM30,000 and RM800 saved, corresponding to 2% progress. Users can edit the amount saved
by using the Update button or delete the goal entirely using the Delete buttofedthie

encourages users to save appropriately and be dedicated to attaining certain financial goals.
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5.4.8 Currency Converter Section

02:57 =a
Currency Converter Online

Rates updated: 02:57 am, 25 Apr 2025

From

Amount

= MYR 100|

To
Amount

s SGD 29.85

1 MYR = 0.2985 SGD (Cached)

CONVERT

Figure 5.31 ExchangeCurrencyConverterPage

The Currency Converter feature allows the conversion of one currency to another with
up-to-date exchange rates. As shown in Figure 5.21, users can choose the source currency
(From), enter the target amount, and choose the target currency (To). Whenwaed Gathon
is clicked, the equivalent amount is calculated and displayed instantly based on the latest

available exchange rate.

In this example, the user is converting 100 MYR into SGD and getting the returned
value as 29.85 SGD. The app also shows the exchange rate applicable (i.e., 1 MYR = 0.2985
SGD), as well as a status icon denoting whether rates are live or caught. écislgsphandy

for regular flyers or global users to quickly convert using the app to the accurate figure.
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5.4.9 Calculator Sections

02:57

Welcome back,

Guest

7))
B
®

&
']

[ "% 2002-03-18

Available Loan Types
R, AN
@22 JURU

Personal Loan Housing Loan

Figure 5.32Loan Type
Selection

02:57 2a

02:58 2a

Personal Loan
Calculator

Birthdate: 2002-03-18

Loan Amount

Interest Rate

Term (length)

Loan Start Date

Enter month to find interest paid:

Interest Rate

s |

Term (length) .
12 \

Loan Start Date

]V 2025-04-25 \

Results

‘ Monthly Payment: RM 437.50

| Total Payments: RM 5,250.00

)
"/Interest Paid: RM 250.00 ‘
|
)

| Last Payment Date: 2026-04-25

Enter month to find interest paid:

\'12

Figure 5.33 Loan Form

Figure 5.34 Calculate
Output

The calculator feature provides the users with facilitiesdmpute their monthly loan
repayments and get a better idea of what their financial commitment is. As can be seen from
Figure 5.22, the users begin by selecting the kind of loan they would like to calculate either
Housing Loan or Personal Loan. This dieetttem to the respective input form where detailed

loan information can be entered.

Figure 5.23 is the form for calculating a loan, where the users enter the amount of the loan,

rate of interest, length of the loan in months, and the date of the loan. After they press the
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Calculate button, the system computes the entered values and displays the output as in Figure
5.24. The output provides the calculated monthly payment, interest paid, payment, and the date
of last payment.

In addition, the app enables the entry of a specific month for determining the interest portion
paid in a month or tapping on Show Amortization Schedule to discover a detailed breakdown
of principal and interest payment for the loan period. It's partigut@tpful when it relates to
financial planning, comparing the two loan scenarios, and making appropriate borrowing

decisions for users.

02:58 a 02:59 = a0
=
Housing Loan Calculation Guide
5% % \ This calculator helps you analyze
Loan Details your housing loan with accurate
Term (length) formulas.
Loan Amount (RM) RM 50,000.0C X
120 #. **Main Formula: Monthly
Interest Rate (% per annum)  5.00% Repayment**
P=[rxLx(1+r)*n]/[(1+r)*n-1]
Loan Start Date Loan Tenure (months) 120 Where:
2025-04-25 « L = Loan amount
« r = Monthly interest rate (annual
oo rate + 12 + 100)
Payment No. Beginning Balance (RM) M. «n = Loan term in months

+ P = Monthly payment

Payment number  Beginning balance (RM) N

Results 1 50,000.00 & **Total Interest Paid**
= (Monthly Payment x Total
Monthly Payment: RM 530.33 2 49,678.01 Months) — Loan Amount
Interest Paid: RM 13,639.31
Total Payments: RM 63,639.31 3 49,354.67 § **Total Repayment**
Last Payment Date: 2035-04-25 s 49,020.99 = Monthly Payment x Total Months
Enter month to find interest paid: 5 48,703.95 B | ast Payment Date**
119 = Start Date + Loan Tenure (in
6 48,376.56 months)
7 48,047.80 © **Specified Month Calculation**
For any month:
8 47,717.67 . - .
Interest for Month 119: RM 4.39 Interest = Remaining Balance x
Principal for Month 119: RM 525.94 9 47,386.17 Monthly Interest Rate
Remaining Balance: RM 528.13 + Principal = Monthly Payment —
10 47,053.28 Interest
» New Balance = Previous Balance
1 46,719.01 - Principal
12 46,383.34
Figure 5.35 Calculate :
Figure 5.36 Show

Interest for specific Month

izati Figure 5.37 Loan Details
output Amortization Schedule
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As Figure 5.25 shows, users enter interest rate, loan duration (in months), and loan start
date, then press Calculate to obtain results. The results are monthly payment, interest paid,
payment, and last payment date. Users can also calculate interesinanmafpfor a specific

month by entering month number and pressing Calculate Interest for Specified Month.

Figure 5.26 illustrates the Amortization Schedule, a detailed table charting each month's
payment. It includes the beginning balance, monthly payment, interest paid, principal paid, and
ending balance for every loan month. This is especially helpful frsuatending to make

advance payments or track letegm loan progress.

To enable users to understand how each value is calculated, Figure 5.27 shows a Loan
Calculation Guide that outlines the formulas used. It enumerates the principal monthly
repayment formula, total interest and repayment calculationpdgstent date logic, and how

specific month values are derived.
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02:59 =a
© Add New Category

A
oo

Category Type

[©) Ssave Category

= Existing Categories

Entertainm... & edit T Delete
Bonus & Edit T Delete
Snack‘ [ Edit T Delete
Health [Z Edit T Delete

Figure 5.38 Customize Category

The Customize Category functionality gives users the power to create and manage their
own transaction categories, giving users more flexibility and customization in money tracking.
As shown in Figure 5.28, users can add a new category by entering a rchseeamting its
type as Income or Expense. With the information entered, clicking on the Save Category button
will save the new category into the system.

Under the input form, a list of available categories is displayed under Existing Categories.
Each category item displays its name and type and Delete button. This allows users to easily
change or delete categories as their spending habits evolve. By gsargyfull control over
their system of categorization, this feature makes the app morériegelty and allows it to

support diverse personal budgeting habits.
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0259 a0

Submit Feedback

Figure 5.39 Feedback page

The Feedback page allows users to provide feedback and experience with the app. As
shown in Figure 5.29, users are allowed to rate the app in terms of a star rating and provide
written feedback in the feedback text field. Once done, they can tap the $ekeutitack button

to provide feedback to the system.

This feature is designed to collect suggestions from users, report issues, or highlight
features that they enjoy. Feedback is stored in the Firestore database and can be reviewed by

the developer to enhance the app's quality, functionality, and useac#isin future updates.
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02:59 =a 02:59 = A () 02:59 = A ()
Y o O SO .
- View reports and analyze spending
Optimize your finances with
@ insights
MyBudget Sign up and log in to your account
Version %18s
Add your income and expenses @
® Set monthly budgets and goals § Alpowered spending suggestions
MyBudget helpsiyou manage finarices by View reports and analyze spending § Bankaccount integration
tracking income, expenses, budgets, and
savings: Get Intuftive spending control Optimize your finances with § Enhanced dark mode support
and achieve financial goals with powerful insiahts
insights: 9 Custom transaction categories
Q C]
h ; ; Developed by Pow Kah Meon
o Track income and expenses in 9 Al-powered spending suggestions
real-time
§ Bankaccount integration contact@mybudgetapp.com
o Set monthly budgets and savings
goals $ Enhanced dark mode support https://mybudgetapp.com
Q Geneate financial reportsiand Custom transaction categories 0
insights 9 9 Follow us for updates
Q Secure cloud-based data storage
° User-friendly interface with dark
mode Developed by Pow Kah Meon
2023 MyBudget App. Al rights reserved
contact@mvbudaetapp.com

Figure 5.40 About us Page

The About Us page provides users with an immediate overview of the purpose,
functionalities, and history alevelopment of the MyBudget app. As shown in Figure 5.30,
this page is composed of four significant elements: Purpose, Key Features, How It Works, and

Coming Soon.

The Purpose highlights the app's mission of helping users manage their finances by tracking
income, expenses, budgets, and savings to gain financial stabilitytifRealncome and
expense tracking, goal setting, financial statements, cloud backup oaddtdark mode are

features enumerated under Key Features.
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The How It Works page guides users through a-$itep sigrup process, from log in to
optimizing finances with the app's features. Coming Soon details features in development such
as Albased spending suggestions, bank integration, and improved customizgtions.
Developer contact information and social media handles are provided at the bottom for user

support and future updates, with an invitation for openness and continuous improvement.

06:41 @ - N\ =8O

Dashboard

Lo

Notifica
tion

Budget

S ——
£/ 800’
(5880 ®

©
Exchan Loan S
ge Curr Calcula a 9
ency tor y
s
& |
Feecba About Logout

ck

Figure 5.41 Setting Page

In figure 5.31 showing the setting page layolihe setting page serves as the main
navigation hub of the MyBudget applicatiomhich providinga quick access to core features
such as Notification, Budget, Saving Goals, Exchange Currency, Loan Calculator, Category,
Feedback, About, and Logout. It is designed for intuitive use with clear icons and organized

layout to enhance user experience
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CHAPTER 6 SYSTEM TESTING AND PERFORMANCE METRICS

This chapter gives an overview of the testing methods and performance measures utilized in
evaluating the MyBudget application. System testing was performed to ensure that all features
work as anticipated, the user interface reacts appropriately, ant ditiadled appropriately

through Firebase services.
6.1 System Testing and Performance Metrics

System testing was conducted to verify the overall functionality, stability, and performance of
the My Budget mobile application. This testing phase was essential to ensure that all features
behave as intended, provide accurate results, and dethaasthuser experience. The testing

process focused on bdiinctional andnon-functional aspects of the application.

The application was tested using the Black Box Testing approach. In this method, the
internal code of the application is not cons
perspective, focusing on inputs and the corresponding outputs. Eachemahitested by
entering valid and invalid data to observe whether the application produced the correct results
or displayed appropriate error messadgdlack Box Testing was chosen because it closely
simulates how actual users will interact with the adpis.especially suitable for usarterface
based mobile applications like MyBudget, where the emphasis is on usability, data accuracy,

and reliable output.
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6.1.1 Functional Testing

Functional testing was focused on making sure all individuattions of the application
execute as needed in the system requirement. All main modules were both tested with positive
test cases (correct inputs) and negative test cases (erroneous-caselgguts). The objective

was to validate the application gt it properly processes correct input and rejects erroneous

input gracefully, without generating application crashes or corrupted data.

The modules that were functionally tested are:

Module Test Coverage / Description

User Authentication Verified Iogglnglln, signing up, Googlg authentication, password
and error handling on invalid credentials.

Transaction Verified addition, editing, and removal of income/expe
Management transactions, filter functionality, and showing history records.

Budaet Mana emenVerified functionality for correct setting of monthly and categ
9 9 budgets, budget validity checks, and update routines.

. Verified creation, update, and removal of saving goals, and mor

Saving Goals . : :

progress bar functionality for target tracking.

. Validated for daily verification and billing reminder schedul

Notifications o : .

activation, and user interaction.

Loan & Currenc Validated formula accuracy, field validation, and proper result dis

Calculators

Visualization & Validated charts properly represented categorized spendings/e:
Reports and displayed figures with accurate percentages.

Category Validated users were able to add, edit, and delete custom cat
Customization and apply them to transactions.

Feedback Submissic Ensured that feedback and ratings correctly persisted in Firest:
the current user.
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6.1.2 NonFunctional Testing

Non-functional testing focuses on how well the system performs in terms of speed, stability,
reliability, and usability. This testing ensures the system not only functions correctly but also

offer smooth and efficient experience to users invaald condtions. The following aspects

were evaluated:

Metric
Startup Time

Screen
Responsiveness

Data Sync Speed

Offline
Functionality

Notification Timing

Crash and Stabili

Testing

Input Validation

Description / Result
The application launched in approximately3Zzeconds.

Navigation between different screens occurred without notic
delays.

Data entered into forms synced with Firebase Firestore withiz
seconds on average.

The app functioned correctly without internet access. Data el
offline was saved locally and automatically synced when connec
was restored.

Daily and monthly bill notifications appeared at the exact schedule:
using the AlarmManager.

The app was used continuously for 20 minutes with various
scenarios and showed no crashes or ANRs (Application Not Resp
errors).

Fields throughout the app handled incorrect, empty, or mismatche:
gracefully and showed appropriate validation messages.
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6.1.4 Devices and Tools Used

Tool / Device Purpose

Android Studio Development, manual testing, debugging via emulator and |

_ Monitoring Firestore data, authentication, and cloud
Firebase Console

behavior
Android Smartphon ) _ )
Real device testing for reaker experience
(10+)
Stopwatch / Timer Measuring screen load time and notification timing
Android Profiler Observing memory usage apdrformance metrics
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6.2 Testing Setup and Result

6.2.1 Authentication Module

Tes | Feature/ | Test Input Expected Actual Status
tCase | Module | Scenario Output Output
ID
TCO1 | Login Valid login | Email: Dashboard | Dashboard| Pass
credentials | khmeonO5&2lutarmy | screenis screen is
Password020508pow | displayed displayed
TCQO2 | Login Empty Email: " Show error | Show error| Pass
fields Password: " "Fields "Fields
cannot be cannot be
empty" empty"
TCO3 | Login Incorrect | Email: Show error | Show error| Pass
credentials | wrong@gmail.com message: message:
Password: 123456 "Invalid "Invalid
email or email or
password" | password"
TCO04 | Login Firsttime | Email: Redirect to | Redirect to| Pass
login khmeon058@ lutar.my| Setup Profile| Setup
without Password:020508pow | screen after | Profile
profile login screen
after login
TCO5 | Register | Valid Email: Account Account Pass
registration| khmeon058@ lutar.my| created and | created
Password:020508pow | redirected to | and
Setup Profile| redirected
to Setup
Profile
TCO06 | Register | Invalid Email: userl.com Show error: | Show Pass
email Password: Abc@1234 | "Invalid error:
format email "Invalid
format” email
format”
TCO7 | Register | Password | Email: test@gmail.com| Show error: | Show Pass
too short | Password: 123 "Password | error:
must be at | "Password
least 6 must be at
characters"
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least 6
characters"
TCO08 | Register | Emaill Email: Show error: | Show Pass
already khmeon058@ lutar.my| "Email error:
registered | Password:020508pow | already in "Email
use" already in
use"
TCO09 | Google | Signin Valid Google account | Redirectto | Redirectto| Pass
Signin | with Home screery Home
existing / Setup screen /
Google Profile Setup
account Profile
TC10 | Google | Signin New Google account | Account Account Pass
Signin | with no created created
existing prompt to prompt to
account in complete complete
app profile profile
TC11 | Google | No Internet| No connection Show error | Show error| Pass
Sign-in during message message
sigrHin
TC12 | Password Valid khmeon058@ lutar.my| Password Password | Pass
Reset email input reset email | reset email
sent sent
TC13 | Password Empty (empty) Show error: | Error Pass
Reset email field "Email is | message
required” | shown
TC14 | Password Invalid user@@gmail Show error: | Error Pass
Reset email "Invalid message
format email shown
format”
TC15 | Password Non- notfound@example.corr  Show: "No | Error Pass
reset registered user found | message
email with this | shown
address email

Table 6.1 Authentication Module Testing Setup And Result
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6.2.2Transaction Management

Test Feature/ Test Input Expected Actual Status
Case | Module Scenario Output Output
ID
TC16 | Transaction Add valid Amount: Transaction | Transaction | Pass
income 500, Desc: | saved saved
Salary successfully| successfully
TC17 | Transaction Add blank | Amount: ™, | Show Show Pass
amount Desc: Rent | validation | validation
error error
TC18 | Transaction Add blank | Amount: Show Show Pass
description | 300, validation | validation
Desc: error error
TC19 | Transaction Add large | Amount: Transaction | Transaction | Pass
amount 999999999, | saved saved
Desc: Car | successfully| successfully
TC20 | Transaction Edit amount | Change Updated Updated Pass
of existing | amount transaction | transaction
transaction | from50to | saved saved
80 successfully| successfully
TC21 | Transaction Edit Change Updated Updated Pass
category category transaction | transaction
from "Food" | saved saved
to "Travel" | successfully| successfully
TC22 | Transaction Edit with Leave Show Show Pass
blank description | validation validation
description | empty error error
TC23 | Transaction Delete an Swipe to Transaction | Transaction | Pass
existing delete a removed removed
transaction | valid from list from list
transaction
TC24 | Transaction Cancel Tap delete, | Transaction | Transaction | Pass
delete then tap remains remains
confirmation| "No" on unchanged | unchanged
confirmation
TC25 | Transaction Delete Delete Marked for | Marked for | Pass
transaction | transaction | deletion, deletion,
while offline | with no syncs when | syncs when
internet online online
TC26 | Transaction Display all | App Transactiong Transactions Pass
List transactions | launched are shown in are shown in
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with descending | descending
transactions | order order
TC27 | Transaction Display App Show "No | Show "No | Pass
List empty state | launched transactions| transactions
when no with no found" found"
transactions | transactions | message message
exist
TC28 | Transaction Display Tap on Show Show Pass
List transaction | transaction | transaction | transaction
details card category, category,
amount, amount,
account account
TC29 | Transaction Offline Launch app | Transactiong Transactions Pass
List transaction | without loaded from| loaded from
list loading | internet local cache | local cache
TC30 | Category | Selecta Choose Category Category Pass
and date | category "Food" from | "Food" is saved
selection | from category selected ang correctly
dropdown | spinner saved
correctly
TC31 | Category | Selecta Select Selected Selected Pass
and date | valid 24/04/2025 | date date
selection | transaction | using date | displayed in| displayed in
date picker input and input and
saved saved
TC32 | Category | Selecta Select User not User not Pass
and date | future date | 31/12/2030 | allowed to | allowed to
selection | (not select future| select future
allowed) date date
TC33 | Category | Select Spinner Show "No | Proper Pass
and date | category empty (no | categories | message or
selection | with no categories | available" or| disabled
option exist) keep spinnel state shown
available disabled

Table 6.2 Tansaction Management Moduule Testing Setup and Result
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Test Feature/ | Test Input Expected Actual Status
Case ID| Module | Scenario Output Output
TC34 | Set Setavalid | 1000 Budget Budget Pass
budget | budget saved saved
amount successfully | successfully
and and
displayed displayed
TC35 Set Leave the Empty input | Show error Pass
budget | budget field message
empty "Please ente| Error shown
a valid
amount”
TC36 Set Enter an 1000.99 Show error | Error shown| Pass
budget | invalid value “Invalid
amount”
TC37 | set Set valid Category: Budget Budget Pass
category | budget for a | Entertainmen{ saved and | saved
budget | category Amount: reflected successfully
3000 under
category
TC38 | set Leave Category: Show error | Error shown| Pass
category | amount field | Transport, "Please ente
budget | empty Amount: a valid
(empty) amount"
TC39 set Set Existing | Category: Budget Budget Pass
category | Category Entertainmen| saved and | updated
budget | Budget Amount: reflected successfully
6000 under
category

Table 6.3 Budget Management Module Testing Setup and Result
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6.2.4 Saving Goals

Test Case Test Input Expected Actual Status
ID Scenario Output Output
TC40 Add -validate | Goal Goal added | Goal added | Pass
new progress | Name: successfully | successfully
goal bar "New Car", | to the list to the list
Target:
RM 20,000
TC41 Add Add goal | Goal Show error | Error shown | Pass
new with empty | Name: "Pleasdill in
goal name (empty), all fields'
Target:
RM 10,000
TC42 Add Add goal | Goal Show error | Error shown | Pass
new with Name: "Invalid
goal invalid "Vacation",| amount
target Target: format”
amount "1000.20
TC43 Add Add goal | Goal Show error | Error shown | Pass
new with empty | Name: "Pleasdill in
goal amount New car all fields'
Target:i O
TC44 validate | Add partial | Goal Progress bar| Progress Pass
progress| savings Target: updatesto | shown
bar RM 2,000, | 25% correctly
Saved: RM
500
TC45 validate | Fully Goal Progress bar| Progress Pass
progress| achieve Target: shows 100% | 100%
bar goal RM 1,000, displayed
Saved: RM
1,000
TC46 Delete | Delete an | Select goal| Goal Goal Pass
goal existing "New Car" | removed successfully
savinggoal Y De | (fromthe list | deleted
immediately

Table 6.4 Saving Goals Management Module Testing Setup and Result
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6.2.5 Bill reminder/Notification

Test | Feature/ Test Scenario Input Expected | Actual Statu
Case | Module Output Output S
ID
TC47 | Add Bill Add a bill with Name: Reminder | Reminder | Pass
Reminder correct "WiFi", added and | added
name/date/amouj Amount: | listed under| successfull
t RM100, | bill y
Date: 1st | reminders
May
TC48 | BiIll Verify Date set | Notificatio | Notification | Pass
Notification | notification to today, | nis shown | received
triggers on due | time: at
date 9:00AM | scheduled
time
TC49 | Monthly Ensure reminder | Name: Notificatio | Reminder | Pass
Repeat recurs monthly | "Rent", | n appears | repeated
Date: monthly on| correctly
5th, the same
Repeats | date
Monthly
TC50 | Enable/Disa | Disable a specifi¢ Toggle | Reminder | Notification | Pass
ble reminder bill will not di dnot
Reminder reminder | show when
OFF disabled
TC51 | Daily Check daily Daily Notificatio | Daily Pass
Reminder reminder Reminde | n triggers | notificati
notification rsetat | daily at on
8:00AM | 8:00AM triggered

Table 6.5 Notification Management Module Testing Setup and Result

6.2.6 Charts and reports

Test
Case
ID

Feature/
Module

Test Scenarig

Input

Expected
Output

Actual
Output

Status
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TC52 | View Open report | User Pie chart | Chart Pass
Expense and view navigates | showing rendered
Chart expense pie |to expense | correctly
chart "Reports" | categories
> appears
"Expenses'
TC53 | View Income | Open report | User Pie chart | Chart Pass
Chart and view navigates | showing rendered
income pie | to income correctly
chart "Reports" | sources
> appears
"Income”
TC54 | View All Open full User Combined | Chart Pass
Transactions | chart view of | selects view of rendered
all "All" filter | expenses | correctly
transactions and income
is shown
TC55 | Data Compare The chart | Charttotal | Data Pass
Consistency | chart totals | shows matches | matches
with RM400 transaction
transaction | spent, total
list transaction
list also
RM400
spent
TC56 | No Data Cas¢ Open chart | New user | "No data to| Message Pass
with no opens display" shown
transactions | report message
logged shown
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6.2.7 Currency converter

Test Feature/ Test Scenario| Input Expected | Actual Status
Case ID | Module Output Output
TC57 Convert Convert Enter Correct Output Pass
Valid between valid| 100 converted | corrects
Currencies | currencies USD and| amount
(e. g. , |select displayed
MYR) MYR
TC58 Decimal Enter a Enter Correct Output Pass
Amount decimal 500.1 converted | corrects
amount amount
displayed
TC59 Validate Crosscheck | Enter 1 | Output Output Pass
Output currency USD to | matches corrects
Correctness | conversion MYR real
with API rates| and exchange
manually| rate within
check tolerance
the rate
TC60 Different Convert Try EUR | All Smooth Pass
Currency between Y US| conversiong conversion
Pairs multiple MY R ] complete
different JPY, without
currencies GB P ] crashing
INR

Table 6.7 Currency Convertor Management Module Testing Setup and Result

Bachelor ofinformation SysteméHonour$ Information Systems Engineering

Faculty of Information and Communication Technology (Kampar Campus), UTAR

125




CHAPTERG

6.2.8 Loan calculator

Test | Feature/ Test Input ExpectedOutput| Actual Status
Case | Module Scenario Output
ID
TC61 | Basic Loan | Calculate Principal | Monthly Correct Pass
Calculation | loan = payment calculation
normally 200,000, | calculated
Tenure = | correctly
30 years,
Rate =
4%
TC62 | Edge Case: | Input long | Principal | Error Message | Eror Pass
Long Tenure| tenure (e.g.,| = Message
70years) 100,000,
Tenure =
70 years,
Rate =
3%
TC63 | Age Limit Simulate Age = 75,| Show warning | Warning Pass
Exceeded applicant Principal | "Age exceeds | displayed
age over 70| = limit"
years 150,000
TC64 | View View Select Correct Breakdowns Pass
Interest breakdown | month 2 | interest/principal correct
Breakdown | for a breakdown
specific shown
month
TC65 | View Open full Open full | Show all Table Pass
Amortization | amortization| schedule | months, interest| displayed
Schedule schedule andprincipal
portion
TC66 | Blank Field | Submit Leave Error message | Error Pass
Validation without fields "Please fill in all | handled
filling fields | blank fields"
and click
calculate

Table 6.8 Calculator Management Module Testing Setup and Re8ubt Customize
categories
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Test Feature/ | Test Input Expected | Actual Status
Case ID | Module Scenario Output Output
TC67 Add New | Add a new | Category Category Category Pass
Category | category Name: saved and | added
"Investment", | listed successfully
Type:
"Expense"
TC68 Duplicate | Try adding | Add Error: Duplicate Pass
Category | the same "Investment” | "Category | prevented
Check category again already
twice exists"
TC69 Delete Delete a Delete Category Category Pass
Existing | previously | "Investment” | removed deleted
Category | created from list successfully
category
TC70 Category | Choose Category Saved undel Correctly Pass
Type Income or Name: "Gift", | correct type | categorized
Selection | Expense Type:
correctly “Income”
selected

Table 6.9 Category Management Module Testing Setup and Result
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6.2.10 Nonfunctional

Id Category | Test Scenario Test Tool Expected Result | Actual Result Status
TC71 | Performa | App loads Manual / Das hboar (Dashboard loads in 2.5 Pass
nce dashboard within | Timer 3 sec sec
3 seconds
TC72 | Usability | App layout Ul Review | Ul is clean, Ul matches MD3 Pass
follows Material Checklist intuitive, and standards
Design 3 responsive
guidelines
TC73 | Reliabilit | App handles Manual Transactions save( App crashed when Partial
y offline transaction offline and synced| adding 3+ offline items
saving without when online
crashing
TC74 | Compatib | App works on Emulator / | No crashes or Works on all but small | Minor
ility Android 10, 11, Real devices| layout issues layout issues on
12,13 across versions | Android 10
TC75 | Scalabilit | App handles Insert test Smooth scrolling | Noticeable lag after 801 Partial
y 1000+ transactiony data and filtering records
without slowdown | manually
TC76 | Security | User passwords | Firebase Encrypted/authent| Encrypted/authenticate| Pass
are securely store( Authenticati | cated access only| access only
(not in plain text) | on
TC77 | Maintaina | Codebase is Code review| Easy to maintain | Code is clean and well| Pass
bility modular and uses and update commented
proper naming
conventions
TC78 | Accessibil| App supports Device All major screens | Some minor label Need
ity screen readers an| settings are accessible issues on buttons Fix
large fonts

Table 6.10 Non-Functional Testing Setup and Result6.3 Project Challenges
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6.3 User Acceptance Testing (UAT) / User Feedback Analysis

User Acceptance Testing (UAT) for the Personal Finance Management Mobile Application
was conducted to check the usability, functionality, and performance of the application. The
aim was to get honest feedback from real users, primarily students and yofesgipnals, to
determine how well the application meets their needs and expectations in personal finance

management.

6.3.1Age Distribution of Respondents

Figure 6.1 Age Distribution of Respondents

This section presents the atjstribution of the 20 respondents who participated in user testing.
Most participants were between the ages af248 which aligns with the primary target
audience for the MyBudget amtudents and young adults beginning to manage personal
finances. This demographic is ideal for testing usability and relevance, as they often seek
simple, intuitive tools to build financial habits. The presence of a few older users also helps
validate thathe app's usability extends across a wider audience.
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