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ABSTRACT

Personal finance management is very important for everyone in this world,
especially for university students. By definition, personal finance management not only
focuses and involves the handling of investments but is also used to keep track of
transactions and to do budgeting. University students have to learn about how to manage
their money carefully since they are almost working adults and need to learn to become
independent. In addition, each of the transactions records involves a different situation and
location. Therefore, it is not easy to keep track of the transactions. Despite this, most
university students manage their personal finance by memorizing the transactions using

their brains. Obviously, this is not an effective way to handle personal finance management.

Currently, there are several personal finance applications in the market that are used
to help people manage personal finance. However, most of them are fairly complicated and
hard to grasp, especially when dealing with interest rates and loans. In fact, university
students are better off without the involvement of interest rates and loans as they are more
likely to only keep track of transactions and perform budgeting transactions. Therefore, the
personal finance applications that are currently available in the market are limited to specific
aspects of personal finance and thus, are not suitable for university students.

The objective of this project is to address the problems above by developing a useful
and secure desktop-based personal finance management application. This application allows
users to maintain and keep track of their personal finance such as to manage incomes and
expenses as well as to do budgeting to avoid unnecessary transactions finance. Lastly, clear,
and easy user interfaces are provided to reduces the complexity involved in managing their

personal finance.
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CHAPTER 1

CHAPTER 1

INTRODUCTION

In this chapter, the background information of this project, the problem statement and
motivation of this project, the aims and contributions of this projects as well as the

outline of this project’s report will be discussed in detail.

1.1  Background Information

In this materialistic era, money is arguably the most essential aspect of one’s
life. Money is used in transactions, businesses, or even investments. These activities
require a large sum of money, usually paid in one lump sum. To ensure the security and
convenience of these activities, bank organisations exist to help the society in these
aspects. However, in real life, private everyday activities that involve money would not
be managed by the bank. Examples of these private activities include monthly
budgeting for food expenses, daily-use supplies and et cetera. Based on the article
written by Jeff Smith [1], learning to manage money early will prepare university
students for the stress-free financial future they deserve. Hence, university students do
not only need to increase knowledge in university, but also need to manage finances in

adult life, save money and avoid future debts as well.

Traditionally, due to the lack of adequate technologies, people used the manual
pen-and-paper method to jot down these private activities. However, with the
advancement in technologies today, people are more reliant on software and
technologies to benefit themselves. Therefore, the creation of this personal finance
management application aims to aid university student in managing the debits and

credits of their everyday activities.
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CHAPTER 1

1.2 Problem Statement and Motivation

Everyone has a critical growth time in their lives — this typically takes place
when one steps foot into his or her university life. For many young adults, studying in
a university is their first experience of managing money because they must learn to live
alone and manage their own expenses by themselves. Two of the crucial fields that
frequently lead to difficulties for university students are budget management and
personal finance management. The reason behind this is that university students live a
freer live-in terms of handling money as the wills of their parents no longer bound them.
Moreover, students usually never take full responsibility for their personal finances

when they begin their tertiary education.

First and foremost, many university students use the manual pen-and-paper
method to record their daily expenses and income. The method behind this is similar to
how accountants use the double-entry concept to keep a record of their financial needs
manually. The phrase “double entry concept” refers to a method of transactions in terms
of debit(income) and credits(expenses). However, there are several problems associated
with this method of keeping track of one’s personal finance. For example, one of the
problems is that the papers used in the financial records are vulnerable to physical wear
and tear. Moreover, the records on the papers might be lost entirely if the paper comes

into contact with any sort of liquid, such as water.

Secondly, the security of using physical papers to keep track of one’s personal
finance is questionable. Papers are one of the everyday things that people will use;
therefore, some students might unintentionally leave these pieces of papers all over the
place and forget about them afterwards. On a more serious note, these papers could be
picked up by random strangers, who will instantly get a glimpse of the paper’s contents.

This exposure of personal information puts a student’s financial details at high risk.

Thirdly, most university students take a dislike towards long lists of records and
words, since they have to deal with assignments all day. Also, the messy user interface
of existing applications will adversely affect the university students in managing their
personal finance as they will be discouraged to use complicated applications. For
example, after a long day of doing assignments, university students might not feel
encouraged to face even more confusing figures and records when trying to keep track

of their income and expenses records. Due to the unappealing and monotonous
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CHAPTER 1

appearance of manual personal finance management methods, university students

might give up on managing their personal finance altogether.

Last but not least, one common mistake that university students will make in
their personal finance management is that they do not know where their money is going.
Normally, university students spend their money without doing any records. Therefore,
after a long time, they will realise that their money is slowly slipping away without their
consent. For example, the university student spends RM8 on his or her lunch and thinks
that he or she might be able to remember this spending. However, after a few days, the
memory of the spending is lost and at the end of the month, the student might be
confused as to where majority of the money went. Once universities students run out of
money, they might ask for money from their parents, which creates a burden for their

family and indirectly causes their parents to lose money.

This personal finance management application covers all aspects of one’s
money management, savings and budgeting. Next, this application also helps one to
meet long-term and short-term personal financial goals. Examples of this include the
gauging of whether one has enough sufficient short-term financial needs, managing
retiring plans and even saving up money for future goals. The application analyses
one’s income, expenses, life requirements, and personal goals and effectively develop
a plan that is able to meet these needs within one’s financial constraints. Also, this
application can help university students avoid some financial mistakes in real life. With
the help of this application, university students can review their previous income and
expenses records in order to find out unnecessary mistakes. Therefore, the application
delivered in this project not only provides a useful way of managing personal finance

but also help the university students know more about personal financial knowledge

1.3 Project Scope and Direction

In order to provide an adequate personal finance management application to
university students, the outcome of this project is a novel model of a desktop-based
application that aids university students in managing their personal finance effectively.
The project is expected to provide a simple-to-use platform that helps university
students manage personal finance and budgeting. The coverage of this project includes

students who are currently pursuing their degrees in universities. Although this project
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CHAPTER 1

may be suitable for secondary school students around 17 or 18 years old on the verge
of entering universities, the primary targeted audience of this personal finance
management is students between the ages of 19 to 22. As a result, this project aims to
tackle the lack of a convenient platform for university students to keep track of their
income and expenses. The works in this project are based on the assumption that the
majority of university students are lazy to manage their personal finance due to the need

for manual recording methods and budget memorization.

1.4 Objectives
The primary aim of this project is to develop the use of personal finance
management and budgeting system into a desktop application to safely track personal

finances. Listed below are the main objectives of this project:

1. To identify the problems of manual paper-and-pen transaction management
associated with personal finance.

2. To design a prototype that is useful to improve the personal finance
management of university students.

3. Todevelop a software prototype for university students with personal budgeting

and transaction tracking functionalities.

1.5  Impact, Significance and Contributions

With this personal finance management application, university students will
have a better understanding of how to manage their personal finance. Managing money
and sticking to pre-planned budgets may be daunting to university students. However,
this project allows university students to track budgets, expenses and income easily,
without the need for proficient knowledge in financial education. Equipped with the
fundamental finance managing functions such as add, delete and update, this project
allows students to customise their own personal financial plans with ease. Taking into
consideration students’ dislikes towards plain digital data forms, this project integrates
the option to generate graphical representations of overall views of personal finance.
Thus, this project emphasises heavily on implementing finance management features
conveniently and effectively for university students. Furthermore, this project helps
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university students gain confidence in making financial decisions. With this personal
finance management application’s financial report generation feature, students will
always have an idea of their remaining budget and can make important financial
decisions confidently in the future.

1.6 Report Organization

The details of this project can be comprehended through the following chapters.
In Chapter 2, the methods of personal finance management for university students,
existing systems in the market, and comparison tables to compare the existing systems
are described in detail. Furthermore, in Chapter 3, the method and approach of this
application are illustrated in detail. Next, Chapter 4 is mainly discussed the system
design by including the block diagram of this application, system components
interaction operations and user interface design. Moreover, Chapter 5 mainly describes
the completed work that has been completed and the corresponding results. Moving on,
Chapter 6 is discussed the application testing result and performance metrics of this

application. Lastly, the conclusion of this entire project will be discussed in Chapter 7.
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CHAPTER 2

Literature Review

In this chapter, the basic background information is presented by including the existing
methodologies of some personal finance managements. Next, the existing desktop-
based and web-based personal finance management applications are reviewed and

compared.

2.1 Personal Finance Management Methodologies

Personal finance management applications can help university students manage
their personal finance efficiently since they able to control their finance and keep track
of expenses and incomes. For example, university students can plan their transaction
budgets so that they always know how much savings they currently have. Generally,
personal finance applications are commonly found through online app stores and even
the World Wide Web. There are many people who use these kinds of applications to
manage their personal finance. Hence, most of the existing personal finance
management applications had incorporated some useful functions such as managing
income, expenses, investments, loans, and etcetera which can consider all aspects of
personal finance. In this section, the fundamental methods involved in personal finance

management are discussed.

First of all, the common way to manage personal finance is through the use of
basic money management with manual data entry [2]. In this method, normally people
have to manually key in the balance, transactions as well as income to track their current
financial situation. This way of personal finance management is commonly selected
because of its ease of use and simple calculations. By far, this is the most traditional
method used to keep track of personal finance details.

Next, another method of personal finance management is money investment
management [2]. Money investment management uses the starting investment amount
to calculate the future money by using interest rate(return rate), compound as well as

additional contribution amount. Basically, this method is all about assisting people to
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manage their investments involving complex calculations. because the cash flow of this
method normally involved a large sum of money, it often requires accurate calculations

to manage.

The third method to manage personal finance is loan management. Examples of
loans include credit cards, household loans, car loans and etcetera. Normally, loans
have to be paid back monthly. In order to ensure that people have enough money to pay
their loans, loan management methods are often used to calculate the amount that needs
to be paid in the future so that people can estimate the money that they have to spend.
In addition, loan management methods also involve complex calculations to calculate
the monthly payment, such as the initial loan amount, interest rates, total loan amount
and etcetera. Hence, this personal finance management method is more suitable for

people with multiple loans to pay back every month.

Furthermore, the fourth method used to manage personal finance is daily and
monthly budgeting [2]. Basically, this method allows people to make monthly and daily
budget plans and view the current balance distributions. Using this method, people can
reduce the risk of wasting money at a large expense. The reason is because this method
allows people to plan where the money should be spent. For example, with the use of
budget planning, people will not try to spend money exceeding the budget planned
because if the budget is exceeded, people would know the money to-be-spent is not part
of the budget and might be for unnecessary items. Additionally, monthly budget
planning can also allow people to maintain their personal finance in an average line.
This way, people can save their money and use it in the future instead of spending

money in the wrong places.

However, for university students, the features of managing investments and
loans might not be necessary at this point of time. The reason is because university
students need to focus on increasing their personal finance knowledge instead of having
to know how to manage loans and investments. Instead, university students have a more
significant need for the use of functions such as managing income and expenses. Hence,
in this literature review, various personal finance management applications will be
reviewed in terms of the features that are beneficial to university students — basic
income and expenses management, graph and chart generation, expenses filtering and
etcetera.
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2.2 Review of Existing Personal Finance Management Application

2.2.1 Goodbudget [3]

The first application to be reviewed is called Goodbudget. Goodbudget is a
budgeting system that is used to track the expenses and income using virtual envelopes.
A virtual envelope is used to manage the expenses. There consists of two parts in the
virtual envelopes, which are monthly expenses and annual expenses. Basically, in
monthly expenses, the user was allowed to create several sub-virtual envelopes, and
these would be used to keep track of the daily expenses such as rent, groceries and food
expenses. Furthermore, annual expenses were quite similar to monthly expenses, but
instead, the former was used to record huge amounts of expenses and substantial loans
to pay off. Examples of annual expenses included car instalments, insurances, and
etcetera. Figure 2.1.1 shows an example of virtual envelopes to manage the expenses

records.

f_'; oAdd Transaction @Fill Envelopes

Envelopes (3)

R 0 e e e D)5 SN D
Unallocated @ 4 333.00
* Monthly -2,300.00
=G roceries -300.00
] 240.00
=Gas -2,000.00
] 100.00
* Annual 0.00
= Savings 0.00

100.00

Figure 2.1.1 Virtual envelopes for expenses management

As for the income management module, it was not divided into different
types of income. All income records that were added would be merged into a single

list which given the user an apparent view, as an example is shown in figure 2.1.2.
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Additionally, if the user enters the wrong amount, Goodbudget allowed the user to

modify entered values.

Transactions View all | Import bank transactions | Export CSV

Toda

<

advanced

Date Type Payee Amount Status
See all your scheduled transactions »

11/15/20 Income1 +3,333.00
11/14/20 Income2 2,000.00
11/14/20 Income3 300.00

11/14/20 Updated My Account +1,000.00

Figure 2.1.2  Screenshot of Goodbudget’s income list

Goodbudget had one major advantage and one major disadvantage in the
implementation of its budgeting system.

As for the advantage, Goodbudget had a powerful feature — the ability to
generate different types of reports or charts based on the user’s incomes and expenses.
As Goodbudget allowed users to add an unlimited number of financial records,
Goodbudget came up with the idea of a feature that was able to put tons of financial
records into simple, concise and eye-catching graphs for the user’s convenience. There
were many options for the report generated, such as spending by month, income vs
spending, spending vs budget and etcetera. Examples of graphs that Goodbudget can
generate include bar charts, line graphs, and so on. Figure 2.1.3 shows an example of a
report between the comparison of income and expenses in Goodbudget. Moreover,
Goodbudget was able to display the charts and reports of the previous month or year in
comparison to the current month or year. This feature gave users the details they need
to make drastic financial decisions in the future. Without this feature, users had to
manually go through all the records and calculate the statistics that they need, such as
a percentage increase in spending compared to income. If users used this budgeting
system without this significant feature, it defied the very purpose of the introduction of
a personal budgeting system — to bring convenience to users. Therefore, this
advantageous feature of Goodbudget helped users tremendously in summarising their

monthly or annual incomes and expenses.
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Income vs Spending
From o

Income vs Spending

Need Help?

Figure 2.1.3  Income vs Spending Report

On the other hand, the disadvantage of Goodbudget was that the system did not
alert the user when the user’s expenses were more than his or her income. Instead,
Goodbudget only showed red colours in charts and graphs when the user had exceeded
his budget or had run out of income and balance. Although Goodbudget did notify the
users through the striking red colour on graphs, there was no formal notification sent to
the user. There were also no severe alerts given to the user when the user decided to
add an excessive amount of expenses records to the system. To remind users of their
potential financial issues, Goodbudget should include obvious alerts whenever the
user’s finances were in the negative zone. As for this project, this disadvantage will be
conquered by including automated notifications to the user when a personal finance
crisis is detected.

2.2.2 Mobills [4]

The second application to be reviewed is Mobills. The Mobills application
functions as a personal finance manager. It helped the user to create a budget plan and
keep track of his or her expenses and incomes. One of the powerful functions that
Mobills provided is its function to display the overall income, expenses and account all
in one place. This allowed the user to manage his or her personal finance conveniently,
without having to navigate through complicated menus. Besides that, the essential
functions of income and expenses management were also implemented effectively in

Mobills . Examples of these essential functions include add, delete and modify income
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and expenses. Figure 2.2.1 shows how Mobills display the overall income, expenses

and current balancing to the user.

Dashboard

$ 7.251.00 G $ 50.00 ° $132.00 ° $ 0.00 e

ONE YEAR OF MOBILLS PREMIUM WITH 30% OFF

Figure 2.2.1  Overall Income and Expenses

Moreover, the user could create categories to clarify the source of the expenses
and income. Additionally, Mobills also provided a list of graphs and charts for the user
to choose from. These include incomes by category, expenses by category, monthly
income and etcetera. All the graphs and charts would be updated dynamically along
with the user’s action. In this page, users could also view their overall income and

expenses. Figure 2.2.2 shows one of the example graphs in Mobills.

Expenses by category ncomes by category

$132.00
Total

||||||| $ 50.00
Opat You have na registered credit cards yet
Expenses $132.00
Imprc Hinances o
. Batance s-s2.00 SeT CreDIT CARDS

Figure 2.2.2 Income and Expenses Graph

In addition, users were allowed to export the income and expenses records to a
file and saved it for back up or reference purposes. Users could also choose to export
the records by selecting the types of categories, accounts, start dates and end dates of
the report to be generated. Last but not least, users could set a budget for each expense

category and get reminders when the expense is getting dangerously close to the

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR
11



CHAPTER 2

budgeted amount. Figure 2.2.3 shows the export feature that user could be used.

Filtro Exportar Transacoes

Figure 2.2.3  Export Feature

Mobills had one major advantage and one major disadvantage in the

implementation of its personal finance management system.

Mobills had a powerful feature to help the user manage the income and expenses
effortlessly, and that was the ability to filter the income or expenses records based on
the user’s requirement. For example, if the user wanted to find the expenses under the
living category, all the users had to do is select the filter feature and key in the
requirements of the filter. Then, the application would only display the filtered records,
and the other records would be hidden. This feature is handy in this personal finance
management application since the user might have added hundreds of records in the
income or expenses list. Without this filter feature, the user would have a hard time
keeping track of the income and expenses records by the different categories. Moreover,
the filter function aided the user to search for a particular category of income or
expenses records. Hence, this filter feature brought convenience to users and helped
them save time in managing their personal finance. Figure 2.2.4 shows an outline of the
filter feature.
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v Transactions

From 01 Nov 2020 until 18 Nov 2020 Expenses Done CLEAR

Status Date |- Description Category Account Amount

[ ] 11/18/2020 Cloth Clothing Wallet $22.00 rd

Figure 2.2.4  Filter Feature

On the other hand, the disadvantage of Mobill was that it was unable to let users
delete an account. In real life, people would use many different accounts to save money.
Sometimes, people would switch in-between accounts for their convenience. In Mobill,
users were allowed to create multiple virtual accounts to manage their incomes and
expenses separately. However, if the user decided that the account was no longer worth
managing and wanted to delete it, he would realise that he was unable to do so because
Mobill did not provide this function. Thus, the redundant accounts would stay in the
user’s homepage and create unnecessary clutter. Besides being an eye-sore, these
unused accounts also made it difficult for the user to locate the important accounts in
the list of accounts. Therefore, to counter this disadvantage, this project would include
a delete account function for users to get rid of their unused accounts. Figure 2.2.5

shows an example of account management.

Accounts

o test Edit

- ) Archive
C + > Current balance s s5.d

Transactions
Balance s s.d
Adjust balance
New account

ADD EXPEN

Figure 2.2.5 Account management
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2.2.3 EveryDollar [5]

The third application reviewed was EveryDollar. EveryDollar was a web-based
application that allowed the user to manage personal budgeting. The overall budgeting
system in EveryDollar was similar to Mobills(web.mobillsapp.com, 2013), as reviewed
in the earlier section. In EveryDollar, crucial basic functions such as add, delete and
modify income and expenses records were implemented. Besides that, one of the
features provided by EveryDollar was allowed the user to set due dates on the expenses
such as loans or utility bills. These due dates would remind the user to pay their bills
on time. Figure 2.3.1 shows the example of how user to set the due date of the expense.

November 2020 -~
$750.00 left to budget

Giving ~ - x

=i Remaining
Water $5,000°
pent

= Due: Nov 2nd ~

Mortgage/Rent $500.00
w
ate 5 $5,000.00
@ _ Water $5,000.00 . . o 5 s

Natural Gas $0.00 $0.00
Electricity $0.00 $0.00 22 23 2a 25 26 27 28

Cable $0.00 $0.00

Figure 2.3.1 Due Date of The Expense

Moreover, EveryDollar’s management of budget was divided into three
categories, which are planned, spent and remaining. For the planned category, the user
was allowed to plan future budget amounts by categories. Examples of categories
included giving, living, transportation, health and etcetera. Figure 2.3.2 shows an
example of planned features. After that, once the user made payment using the add
transaction function for the expenses listed under the planned category, the system
would automatically record the expenses into the spent category and deduct the paid
amount from the planned category according to the transaction record. Figure 2.3.3
shows the budget spent in EveryDollar. Finally, for the remaining category, it showed
the remaining budget amount, which was calculated using the planned amount minus

the spent amount. Figure 2.3.4 shows an example of the remaining features.
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November 2020 -

£ 7S0.00 left to budget
Giving ~— -

Sawvings ~—

Mortgage./Rent $500.00

Vvater $5,000.00

Natural Gas HFO.00

Figure 2.3.2 Budget Planned

Giving ~ -
@ Church $500.00 $1,000.00
Charity $3,000.00

Add Item

Figure 2.3.3 Budget Spent

Giving ~ v
¥ Church $500.00 -$500.00
Charity $3,000.00 $769.00
Add Item

Figure 2.3.4 Budget Remaining

In addition, EveryDollar had a feature which allowed the user to manage and
keep track of his or her expenses and income transactions. Upon choosing the option to
add a new transaction, the user would be prompted to enter the transaction amount,
transaction date, the source of the amount and well as the choice of the budget item.
Figure 2.3.5 shows a screenshot of the budget planned. Under the budget items, a list
of commonly used tags such as rent, groceries, water, and car loan were shown to the
user. The user could choose whichever category that best suited the current transaction,
and the amount would be totalled up into the said category. Here, the remaining balance
of the categories was shown for the user’s reference too. This feature brings
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convenience to users as later on, they could easily search for their added transaction in
a specific category. In EveryDollar’s main menu, the transactions tab split the
transaction records into tracked and deleted. The tracked tab showed the latest
transactions that the user added previously, and the deleted tab showed the transaction
records that were deleted by the user. In the deleted tab, the user was allowed to restore
the deleted transaction records, which would bring them back to life inside the tracked

tab. Figure 2.3.6 shows an example of how the user restores the deleted records.

Add New Expense

= Expense

$500.00

11/21/20 === Where did you spend this money?

IChoose Budget Item(s)

Church
Charity

SAVINGS
Emergency Fund

HOUSING
Mortgage/Rent $500.00

Figure 2.3.5 Budget Planned

<
Tranmnsactions T .Acidcd PNewwr
M e Tracked Daelaetedcdd
Saearch
M orvwvwerm ibaer
I D Restoire I
L e S ] = T=1

Septerm ier

I oacd Maoaacguast Tranmnsacticorns

Figure 2.3.6  Restore the Deleted Transaction

The next feature of EveryDollar was its ability to provide charts to display a
comparison of a user’s income and expenses. The user was able to switch between

planned, spent and remaining, where were the three categories of budget management
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that EveryDollar provided. In the event that the expenses exceeded the planned budget
amount, EveryDollar would display the balance in a striking red colour. In short, these
were the main features of the EveryDollar personal budgeting application. Figure 2.3.7
shows a screenshot of the overall chart statistic.

INCOME
PLAMNMED SPENT REMAINING
Giving $3, 500.00 (B520)
Sawvings FO0.00 (O25)
$5,500.00 (5526)

$250.00 (326)
Food $0.00 (O26)

Personal $O.00 (O26)

Figure 2.3.7 Chart Statistic

EveryDollar had one major advantage and one major disadvantage in the
implementation of its budgeting system.

The advantage of EveryDollar was its ability to filter the income and
automatically expenses according to their respective categories. In the other personal
budgeting applications reviewed earlier, all the income and expenses records were
concatenated into one central list. If a user wanted to view records of a specific category,
one had to use the application’s built-in filter function. However, EveryDollar already
arranged its records according to categories, omitting the need for an extra filter
function. In each of the categories shown in EveryDollar’s main menu, users were
allowed to add in new records straight away. Moreover, the user was able to add in new,
custom-named categories if the user felt the need for more detailed categories. This
advantage not only brought convenience to users but also saved precious time needed
to search for records by categories. Figure 2.3.8 shows the example of categories
generated by EveryDollar.
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November 2020 -
$750.00 left to budget

Paycheck 1 $10,000.00 $0.00

Add Paycheck

~

Savings ~

-

I Transportation I -

Figure 2.3.8  Expenses Categories

On the other hand, the advantage mentioned previously also yielded a
disadvantage. Even though the user was allowed to add new categories into the
application, the user was not allowed to delete unnecessary categories. The inability to
delete unused categories made EveryDollar vulnerable to clutter, which would make
searching for specific categories a tedious process for the user. The only option
provided to the user to get rid of all the added categories was the Reset Budget button,
which would delete all the added categories as well as wipe out all the user’s past
transactions in the current month. Hence, without any option to delete accidental
categories, the user would have to be cautious not to add unnecessary categories, which
could stay unused for a lifetime. As figure 2.3.9 shows, there were a lot of “untitled”

categories could not be deleted.

November 2020 -

$750.00 left to budget

Untitled -~

Untitled -~

Unritled -~

Untitled

ADD GROWUP
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Figure 2.3.9  Untitled Categories
2.2.4 MoneyLine [6]

Last but not least, the last application reviewed was MoneyLine. MoneyLine
was an application that allowed the user to manage personal finance. Similar to the
applications reviewed in the earlier section, all the basic create, add and delete functions
were implemented in MoneyLine. However, one of the different features that
MoneyL.ine provided was that it allowed users to generate the report and that the report
was displayed in a statement format instead of attractive, colourful graphs and charts.
Examples of reports included Income and Expenses by Category, Expenses by Payee,
Account Activity and Budget. Figure 2.4.1 shows the example of reports could be
generated in MoneyLine. Figure 2.4.2 shows an example of the income/ expenses of
the report by category. With the statement report format, users could clearly see the

records listed in the statement.

Reports =

Income/Expenses By
Category

Expenses by Payee

Account Activity

Budget

Figure 2.4.1 Example of Reports
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Home Improvement RM31,312.00 RM31,312.00
=& Report: Income/Expenses Report By Category [} <

Report Help
Slan Hon

E1) == T =l . (=~ (2]
Preview Print Save Email Fax Suite Help

Income/Expenses Report By Category

Feriod: 1 November 2020 to 30 Movember 2020

Category Expense Income

Gifts Received RMZ0.00

Home Improvement RM31,312.00

Income Total: RM31,332.00

Expense

Auta RMS00.00
Clothing RM1,100.00
Clothing | Living RMS54.00
RM40,000.00
RMZ0.00
rent RMS00.00
v RMS545.00
Expense Total: RM43,216.00

Moneyline v 4.02 & NCH Software

Figure 2.4.2  Income/ Expenses of Report by Category

Moreover, MoneyLine not only allowed the user to manage personal finances
but also create budgets. In the budget feature, once the user had paid certain expenses,
the system would automatically check the paid expenses against the budget list. If the
expenses were budgeted in the budget list before this, MoneyLine would deduct the
amount  from the budget. This feature ~was similar to the
EveryDollar(EveryDollar.com,2019) budget system. Figure 2.4.3 shows a screenshot

of the report according to the budget planned.

=& Report test Report [ ><
Report Help
I -
= s = - “. [==1
Preview Print Save Email Fax Suite Help
test Report
Period: 1 Mowember 2020 to 30 November 2020
Category Budget Actual wariance wariance %
Expenses

Auto RMZ750.00 RMS00.00 RM250.00 -33.33%

Gifts Received RMS,000.00 -RMZ20.00 -RMS5,020.00 -100.40%%6
Interest Inc RMG00.00 RMO.00 -RMGO0.00 -100%6

MoneylLine v 4.02 @ NCH Software

Figure 2.4.3  Budget Report

In addition, this system provided a manage transaction feature which allowed
users to add income or expenses records. Inside the manage transaction feature, users
were allowed to add a transaction record by selecting the transaction date, amount,

payee as well as category. Figure 2.4.4 shows a screenshot on how the user adds a

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR
20



CHAPTER 2

transaction. After adding a transaction, MoneyL.ine would automatically display it into
the record list. Figure 2.4.5 shows a screenshot of the record list. Moreover, if the user
deemed a record unnecessary or wrong, the user could delete or edit the newly added

transaction record.

INnternet R S S UL
Sifes
Sifis
Horme
Aauto

“loth Transaction Date: |22_,f11_.-'2|:|2|:| =1 - |

Avdd Tranmnsaction (Checking LSococaoaunmtd s =

Scocount: CThecking Swaccount bt

Transaction Type: Purchase —

CTheck Mumber:

FPayee: ——

Note:

Category: [ Mot caregorized ~ ]

Sub-Category: | n |

Armount: [ mmo_oo ]

Split Transaction

T ax Deductible: Mot Deductible S

I o ] cancel Help

Figure 2.4.4  Add Transaction

8 Moneyline by NCH Saftware - (Unlicensed) Non-commercial home use anly o x
eports Toois Help

Retrieve  Account  Category  Payee Budget

v Ferod: [CustomPeriod v Start Date: 2020-10-22

R o ambar Foyse
0-11-22 ho
2020-11-22 LignExp

wiater

oepost oolnce mote

RM3L312.00 R31,312.00
RAM30,758.00
RO30,158.00
RM20,613.00

[w]
)
0 202011-22
0 2020-11-22 101 Elec
[ ST Transfer o Sian Hong
) 2020-11-22 Fro
O 2020-11-22 Test
[m) 2020-11-22 Auto

— O W201122 For
irvestment Accounts -
—

Figure 2.4.5 List of Records

Furthermore, one of the useful features provided by MoneyLine was that users
could rearrange the records by clicking the record header. By default, the income and
expenses records were arranged according to the newest added record on top. Suppose
users wanted to view the records arranged by category. In that case, they could click on
the “Category” column header and the records would be arranged in alphabetical order
according to the category name. Upon clicking the same column header again, the
names would be rearranged in reverse alphabetical order. The same concept applied for

the other column headers such as date, payment, deposit and balance. Figure 2.4.6
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shows a screenshot of the records arranged by category. Also, figure 2.4.7 shows an

example of records arranged based on balance.

C R Date Humber Payee category Payment Deposit Balance MNote
[ 2020-11-22 101 Elec Internet RM545.00 RM29,613.00
[ 2020-11-22 hghg Home Improvement RM31,312.00 RM31,312.00
O 2020-11-22 Test Home Improvement RM500.00 -RM10,807.00
O 2020-11-22 Transfer to Slan Hong Gifts Received RM20.00 RM29,593.00
O 2020-11-22 Pro Gifts Given RM40,000.00 -RM10,407.00
D 2020-11-22 LivignExp Clothing | Living RM354.00 RM30,758.00
O 2020-11-22 Water Clathing RME00.00 RM30,158.00
D 2020-11-22 For Clothing RM500.00 -RM11,907.00
D 2020-11-22 Auto Auto RM500.00 -RM11,407.00
Figure 2.4.6  Arranged by Category
C R Date Humber Payee Category Payment Deposit v Balance Note
[ 2020-11-22 hghg Home Improvement RM31,312.00 RM31,312.00
O 2020-11-22 LivignExp Clothing | Living RM554.00 RM30,758.00
D 2020-11-22 Water Clothing RM600.00 RM30,158.00
D 2020-11-22 101 Elec Internet RM545.00 RM28,613.00
D 2020-11-22 Transfer to SIan Hong Gifts Received RM20.00 RM28,593.00
D 2020-11-22 Pro Gifts Given RM40,000.00 -RM10,407.00
O 2020-11-22 Test Home Improvement RM500.00 -RM10,907.00
D 2020-11-22 Auto Auto RM500.00 -RM11,407.00
O 2020-11-22 For Clothing RM500.00 -RM11,907.00

Figure 2.4.7  Arranged by Balance

Next, MoneyLine provided a functional accounts management feature for users.

In personal finance management, account management was considered one of the more

crucial components. This feature allowed users to create different types of accounts to

manage income and expenses records. Moreover, users were also allowed to transfer

the income and expenses between the multiple accounts created. Additionally, the

current account’s balance would always be displayed at the side menu in order to allow

the user to keep track of the balance easily. Figure 2.4.8 shows an example of the

account balance in the side menu. MoneyLine also gave users the option to delete

unnecessary accounts or modify the current account’s balance. Figure 2.4.9 shows a

screenshot of the account management interface. In short, these were the main features

of the MoneyL.ine personal finance management application.

Banking Accounts =

Checking Account:
-Rh11,2907.00

Sawvings Account: RBRAOC.OO
S5lanm Hong: RN 5, 020.00

Figure 2.4.8  Account Balance in Side Menu
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1 o A ccounts

il Accounts Help

1= 2 &

Add  Delete Edit

==

Suite

| >

Help

Account Name
Checking Account
Savings Account
SIan Hong

<

Type
Checking
Savings
Savings

Account Number

MoneylLine v 4.02 @ MNCH Software

Figure 2.4.9  Account Management

MoneyLine had one significant advantage and one major disadvantage in the

implementation of its personal finance management system.

The advantage of MoneyLine was its ability to manage the income and expenses

category efficiently. Generally, every personal finance application would create some

common finance categories for the convenience of the users. Examples of these

categories included utility bills, loans, donations and etcetera. However, as reviewed in

the earlier section, most of the applications did not allow users to delete the default

categories. With the wide variety of categories provided by the applications previously,

users might not use them all, and this results in a cluttered category list. However, in

MoneyL.ine, the user could perform a delete action to remove the unwanted default

categories. When the user accessed this category list in the future, the user would not

have to go through a lot of unnecessary category names, which saved time for the user.

Figure 2.4.10 shows a screenshot of categories management.
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Due=s
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Expense
-

MonevbLine v <2.02 & NCH Software

Figure 2.4.10 Categories Management

On the other hand, the disadvantage of MoneyLine was that no alerts or
notification messages were displayed when the user’s balance has reached a negative
amount. The lack of notifications here was a disadvantage because the user might not
be aware that the expenses’ amount has exceeded the income’s amount. When not
notified, the user might continue adding expenses records into the account, which
would only further enlarge the negative value’s gap. This disadvantage was similar to
that in Goodbudget (Goodbudget.com, 2020), as reviewed in the earlier section.
However, in a comparison between the two, MoneyL.ine was in a worse state compared
to Goodbudget because Goodbudget still attempted to notify the user through red
colours in the charts and graphs shown. However, MoneyL.ine did not provide any form
of warning to the user in this case. Figure 2.4.11 shows a screenshot of the negative
balance without any notifications. Therefore, an improvement that should be made to
MoneyLine was to include these kinds of alert messages to the user when the user’s
balance hits a negative value. This was to aid the user in redoing the budgeting process

to avoid future financial problems.
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C R Date Number Payee Category Payment Deposit ) Balance Note
Uoommew2 o wbe Homelmprwmet  RMIIRI RMILIRO
O 2020-11-22 LivignExp Clothing | Living RM554.00 RM30,758.00

i RM29,613.00

-RM10,407.00
-RM11,407.00

Figure 2.4.11 Negative Balance
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2.3 Summary of Strength and Weakness

Table 2.5 summarizes the advantages and disadvantages of the four personal

finance applications discussed above.

Types of Personal Finance Applications

Application

Advantages

Disadvantages

Goodbudget

1. Used envelope budgeting

method to track expenses

2. Money could be
transferred between
envelopes to cover additional

costs

3. Clearly displayed the
overall income and expenses

using graphs and charts

1. Did not alert user when the
expenses  exceeded the

income

2. Time-consuming to enter

purchase records.

3. Transactions had to be

categorised manually.

Mobills

1. Able to export the income
and expenses for back-up

purposes.

2.Able to filter the income
and expenses records based

on criteria

1. Unable to delete an

account

2. Did not alert user when

expenses exceeded income

EveryDollar

1. Provided comparison
charts to display a user’s

income and expenses.

2. Filtered the income and

expenses automatically

1. Unable to delete unused

categories

MoneyLine

1. Clear and concise report

format

2. Easy to use

1. No alerts or notification
messages displayed when
user’s balance has reached a

negative amount.
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3. Able to create many | 2. All records displayed in a

accounts single list

4. Provided a clear overview

of one’s financial status

5. Able to manage the
categories easily

2.4 Comparison Between Existing System

Table 2.6 Comparison of this application and other applications

Goodbudget Mobills EveryDollar | MoneyLine This
Application
Basic Income v v v v v

and Expenses

Management

Personal v x v v v
Budgeting

Graph and v v v v v
Chart

generation
Report v v v v v

Generation
Basic CRUD v Lack of delete v v v

functions in function

Account and
User
Management

Alert user x X X x v

when negative

balance
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CHAPTER 3

SYSTEM METHODOLOGY / APPROACH

In terms of project development, the processes can be divided into different phases
which are functions development, graphical user interface design and development,
database, backend and frontend implementation. In this chapter, the methodology for
each module is described in detail as well as the system design specification and

requirement (UML diagram).

3.1 System Modules Specifications
In this section, the methodologies and workflow of this application used will be
described in detail. The detail will be discussed in different modules to be developed

and the technology in each module.

3.1.1 Methodologies and General Work Procedures

In this project, the PHP programming language will be implemented to develop the
personal finance management application for university students. The reason for the
selected programming language is that PHP programming language is one of the easiest
ways to develop a desktop-based application. It allows the developer to easily convert

an existing PHP website into a desktop application without many modifications.

Besides, XMAPP will be used to act as a server to test the process of development.
It is a free and open-source cross-platform web server solution stack package. In terms
of the database, there are many database sources in online such as Firebase and MySQL.
For firebase, although it is real-time database, but it is a no-relationship database. If
firebase was used to manage relationships database, it will be quite hard to implement
it. In addition, most desktop application will not use the online database due to the fact
that desktop application’s data is quite confidential for each individual user. As such,
MySQL will be used to manage the database of this project. The reason for choosing
MySQL is because it can perform an excellent interaction between the data and users.

28
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Moreover, it also provides an effective way to retrieve data from database. For example,
using SQL queries to retrieve some values. Therefore, MySQL is the selected backend
database for this project. This project includes six modules that work cohesively to

achieve the project’s objectives:

e Income and expenses management
e Report management

e Graph and chart generation

e User management

e Personal budgeting

e Account management

Module 1- Income and expenses management:

The first module of this personal finance management application is income and
expenses management. In this module, users are provided with basic CRUD functions
that allow them to keep track of their income and expenses. These functions include
add, delete and modify, which can all be performed on the income and expenses records.
Additionally, when the user’s expenses are more than the income, the application will

immediately notify the user.
Module 2- Report management :

The second module to be implemented is report management. This module
helps the user to generate a report regarding the user’s income and expenses records.
The user is allowed to select the type of report to be generated — overall account activity,
income report or expenses report. Not only that, the user is able to select a particular

month as the time range of the generated report.
Module 3- Graph and chart generation:

The third module is the graph and chart generation. This module dynamically
generates the graph or chart based on the user’s current income and expenses records.
Upon changes made by the users in their income and expenses records, the graph and
chart module automatically update the chart to display the latest data.

Module 4- User management:
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The fourth module to be used in this project is user management. This module
is used to protect the user’s personal finance details. Before the user is permitted to use
the application, the user is prompted to register a new account or log in to an existing
one. The use of different accounts for different users is to keep their personal
information private and secure. Moreover, users are allowed to modify their user

account settings through functions such as a password reset.
Module 5- Personal budgeting:

The fifth module is personal budgeting. This module allows the user to budget
their income and expenses. Users can create many types of categorised income and
expenses to perform the budgeting. This module allows pre-budgeting to be done for

the upcoming months.
Module 6- Account management:

The last module of this project is account management. This module allows users to
create multiple accounts to manage their income and expenses. This module is not to
be confused with the user management module. The relation between these two
modules is that one user account may have multiple accounts. Additionally, the
individual income and expenses records belong to a specific account, and the amounts
will be recorded into the said account accordingly. The purpose of this module is to
accommodate users that might choose to manage their finance according to the different

financial accounts that they own in real life.

3.1.2 Hardware Requirement

In this project, the hardware used to implement and run the application is a
laptop or desktop. Besides, when the final product is complete, the user only needs to
download the ‘exe’ file to exe the installation by using their own laptop or desktop.

Table 4.1 shows the recommended specifications for the hardware used:

Table 3.1 Hardware required:

Device Specification Recommended
Operating System Windows 10 (32-hit)
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Laptop Memory 8GB
Graphic Card NVIDIA GeForce 940MX
Storage 2-5 GB available space

3.1.3 Software Requirement
The software that needed for this project to develop is listed below.

1. Visual Studio Code
Visual Studio code is an excellent coding editor that supports various of
languages including PHP. The reason of choosing visual studio code is because
it has PHP libraries and those syntax that support PHP. In addition, visual studio
code has a clear and simple user interface that allow programmers to easily write

and debug code.

2. XAMPP
As mentioned in the methodology section, XMAPP will be used as a server to
test the process of development. XAMPP also hosts the MySQL server to
provide database access to this project. It helps to store the user, account,

transaction, category as well as budget planning data.

3. PHP-Desktop File
Since php is mostly used to develop a web application, therefore, the php-
desktop file is used to convert the web version to a desktop application. When
all the php files are put in the right place inside the PHP-Desktop File, the user
can just simply click on the .exe to use the application.

4. Firebase

Firebase is a developer toolset created by Google that provides a wide variety
of services. The Firebase features utilized in this project is authentication . This

feature is used to allow users to log in to the personal finance desktop
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application, registration user account as well as resetting their password by

using email verification.

3.2 Modules Concept Design Diagram

In this section, 6 modules are elaborated more details in terms of the activity
diagram, use case diagram, ERD diagram, sequence diagram as well as database design
diagram.

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR

32



CHAPTER 3

3.2.1 Use Case Diagram

Security System

User

Figure 3.2.1.1 Use Case Diagram

Application Security- Before university students manage their personal finance, they
need to login so that they can use the functions and see the existing transactions and

records. The reason is because all the personal finance data can be considered as
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confidential data. If university students do not have any user account to login, they can
click on the “register” hyperlink to proceed with the registration. In addition, when the
university student feels that his or her user account’s password is insecure, the

university is allowed to change new password by using old password.

Update User Profile- Once the university student creates a user, the university student
is allowed to change the user’s information after login, such as username, email and
phone number. The system will validate the updated information whether it is valid. If
the updated information is not valid, the system will not allow the university student to

update the profile.

Manage Account- Normally, one user can have multiple accounts to manage their
personal finance. For example, one user may have Public Bank account, Maybank
account and etcetera. Without creating any accounts, the user is not able to do the
personal finance management because the system will automatically detect whether the
user has any existing accounts. If not, the system will prompt a message that will guide
the user to create an account and do the personal finance management. Once the user
has created an account, the user also can go to the account list to view the existing
account to do some modification, such as update and delete.

Manage Transaction- After creating an account, the user is able to use the account to
add the transaction. The transaction can be divided into two types, which are expenses
and income. The user needs to go to the right navigation in order to add a correct
transaction type. After that, the user is able to perform add, delete, update and search
transaction based on the account that user has selected. For every new transaction, the
system will validate it whether it exists in the database. If there is any duplication
transaction or error format of transaction information, the system will prompt an error
message to notify the user about the error. Last but not least, the actions of update and

delete transaction record can be performed in the transaction list.

Manage Budget- The user is able to perform budget planning in this application.
Budget planning can be divided into two parts which are account budget planning and
category budget planning. Each of the parts has its own basic CRUD functions.
However, before adding a category budget planning, the user must add an account
planning first before adding the category budget planning because the category budget

planning will be created based on the account budget planning. In other words, the
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account budget planning is the “parent”, and the category budget is the “child”. The
system will automatically detect whether there are any account budget planning records
before adding a category budget planning. If there are no account budget planning
records, the system will notify the user to create one before proceeding to add a category

budget planning record.

Manage Category- Each of the transaction must be under a category so that they can
be managed effectively. Before adding a new transaction, the user needs to add a
category. No matter whether it is income or expense, the category needs to be created
beforehand. Users can perform basic actions, such as add, delete, update to manage
category. Since the transaction is divided into two types to manage, the user just needs
to go to either the expense or income part to manage the category. After that, the system
will automatically set the category under which types of transaction. In addition,
different users will have different categories, and all the added categories will be based

on the user’s account to be displayed to the relevant users.

Export Data to File- Users are allowed to export their transactions to an external file
such as pdf file. This function gives user an overall view of their personal finance. The
reason is because users can export a specific month of transaction records to an external
file and keep it as a copy rather than search some records in the application, which is

time-consuming.
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3.2.2 Activity Diagram
In this section, the primary use cases are illustrated using activity diagrams. The
use cases included in this section are manage account, manage transaction, manage

budget, perform application security. The details are shown below in Figure 3.2.2.1.
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Manage Account

[If user wants to create account] [If user wants to view all the account]
C Create Account ) C View All Accounts )
N

Enter new account
Information

[If user wants to delete
an existing account]

Delete Account

[If user wants to update
the existing account]

Gystem Validate the information) Update Account

If the account did
[If the account existed] [

not exist] (
System Display \/ System store the record
*Duplicated Record” | k to database

(@)=

Figure 3.2.2.1 Manage Account Activity Diagram
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Manage Budget

[If user wanks to view [If user wants to manage

account budget plan] category budget] [If user wants to view existing category budget]

[If user wants to add
new cateqgory budoget]

Add Mew Budget Plan
for Gategony

[Emer the Mew Category Budget Plan )

[If user wants to add new
account budget plam]

Add Account Budget

View Existing Account Budget
Plan

[IF users want Lo update
account budgst plan)]

[If users want to
dalate account
budgel plan]

Delate Account
Budget Plan

Enter Mew Budget Plan

Updale Account
Budget Plan

Wiew Existing
Category Budget Plan

[If user wants to
update category
budget plan]

[If users want
o delete
category

budget plan]

~ System Validate the (
Budget

[f new record axists]

System display
"Duplicated Record"

[If new record nat
exists]

Systam store the budget
o database

Update Existing Delete existing Category
Category Budget Budget

@

Figure 3.2.2.2 Manage Budget Activity Diagram

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR

38



CHAPTER 3

Perform Application Security

Change Password

User register a valid
account >
User enter username and
password
System validate the username
and password

[ User login to the Application j

Figure 3.2.2.3 Perform Application Security Activity Diagram
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Manage Transaction

[User want to view list] ! [User wanis to manage category]

[User wants to add new expenses]

i Add Expenses
( Expenses ) [ )

[User wanls to delete

User wants to
an expense] )k Fill in the new Y : update]
record

[User wants to Add Expense Update expenses
update an expense] Category category

Updale Expense
System validate )Q/

Record
[ If record existed ]

Manage Category

[ User wanls to add calegory]

[User wants to delete category]

Delete Expense
Category

Delete Expense Record

Systemn display
"Duplicated
Record"

[ IT record nol existed ]

Gystem Store to database)

Figure 3.2.2.4 Manage Transaction Activity Diagram
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Edit User Profile

@ick on "User Edia
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User update the
information

V

System validate the
information
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Store the information to
database

T

Figure 3.2.2.5 Edit User Profile Activity Diagram
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3.2.3 Sequence Diagram

In this section, the generate chart and report module are illustrated using

sequence diagrams to show the flow of the process. Basically, the common flow of

process is user clicks on the generate button, after that, the application will receive the

user action and perform the user request to the user. The details are shown below in

Figure 3.2.3.1.
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Figure 3.2.3.1 Generate Report Sequence Diagram
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Figure 3.2.3.2 Generate Chart Sequence Diagram
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3.2.4 Database Design Diagram

In this section, all the database design will be shown. Basically, this personal
finance application included 7 tables to store the information. The tables included User,
Account, Balance, Category, Transaction, Budget, Cat _Budget. The overall
relationship for this database:

- One user(User) can have multiple categories(Category) and accounts(Account)
- An account(Account) can have multiple transactions(Transaction) and
budgets(Budget) as well as single balance(Balance) amount

- A budget(Budget) can have multiple category’s budget planning(cat budget).

The 3NF normalisation of this database as shown below, the word with line and bold is

primary key and the word with * is foreign key:

User ( id, name, phone, email, password)

Account (a_id, acc_id, acc_name, user_id*)

Balance ( b_id, b_amount, month, account_id*)

Category( c_id, name,type, user_id*)

Transaction( t_id, t_amount, t_desc, t_date, t_type, account_id, c_id*)
Budget( bud _id, amount, bud_month, account_id*)

Cat_Budget( cb_id, cb_amount, budget_id*, c_id*)
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C User R

| id integer(10)
name varchar(50)
phone varchar(50)
email varchar(50) e
password varchar(50)

[

|
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1
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e
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'ﬁ-, user_id

acc_name varchar(50)

integer(10)
integer(10)
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| tid
t_amount
t_desc
t_date
t_type

= account_id
S cid

HAS

integer(20)
decimal(12, 2)
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date
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integer(10)

(

Cat_Budget

| cb_id
cb_amount
™ budget_id
cid

integer(20)
varchar(50)
integer(10)
integer(10)

Figure 3.2.4.1 ERD Diagram

p

| b_d integer(10)
b_amount  decimal(12, 2)
month date

¥ account_id  integer(10)

Budget

|/ bud_id integer(10)
amount decimal(12, 2)
bud_month date

" account_id integer(10)

In the figure above, ERD diagram has been illustrated by including the 7 tables

mentioned earlier. This diagram shows the communication and relationship between

these 7 tables. The data dictionary for each table is shown below.

*PK= Primary Key, *FK= Foreign Key

Table 3.2 Data Dictionary of User Table
User
Column | Data Lengt | Null | PK/FK | Reference | Example
Name Type h S to
Id Int 11 No PK - 1
Name Varchar | 50 No |- - SianHong
Phone Varchar | 50 No |- - 019-4914144
Email Varchar | 50 No |- - Ngsianhongl@gmail.
com
passwor | Varchar | 50 No |- - 1313
d
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Table 3.3 Data Dictionary of Account Table
Account
Column | Data Length Nulls PK/FK Reference | Example
Name Type to
a_id Int 10 No PK - 1
acc_id Int 10 No - - 6455646
acc_name | Varchar | 50 No - - Public
Bank

user_id Int 10 No FK User 2

Table 3.4 Data Dictionary of Balance Table

Balance

Column | Data Length Nulls PK/FK Reference | Example
Name Type to
B_id Int 10 No PK - 1
b_amount | Decimal | 12,2 No - - 500.00
Month Date - No - - 2021-05-15
Acc_id Int 10 No FK Account 2

Table 3.5 Data Dictionary of Category Table

Category

Column | Data Length Nulls PK/FK Reference | Example
Name Type to
C.id Int 10 No PK - 1
Name Varchar | 50 No - - Daily
Type Varchar | 20 No - - expenses
User id | Int 10 No FK User 2
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Table 3.6 Data Dictionary of Budget Table
Budget

Column Data Length Nulls PK/FK | Reference | Example
Name Type to
bud_id Int 10 No PK - 1
Amount Decimal | 12,2 No - - 500.00
Month Date - No - - 2021-06-

20
Account_id | Int 10 No FK Account 2

Table 3.7 Data Dictionary of Transaction Table
Transaction
Column Data Length Nulls PK/FK Reference | Example
Name Type to
tid Int 20 No PK - 1
T _amount | Decimal | 12,2 No - - 50.00
T desc Varchar | 50 No - - Bus ticket
Fee

T date Date - No - - 2021-05-18
T type Varchar | 20 No - - expenses
Account_id | Int 10 No FK Account 2
C_id Int 10 No FK Category 2
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Table 3.8 Data Dictionary of Cat_budget Table

Cat_budget
Column Data Length Nulls PK/FK | Reference | Example
Name Type to
Cb_id Int 20 No PK - 1
Cb_amount | Decimal | 12,2 No - - 600.00
Budget_id | Int 10 No FK Budget 1
C id Int 10 No FK Category 2
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CHAPTER 4

SYSTEM DESIGN

In this chapter, the system design of this application is explained in detail by including
the system block diagram, system components interaction operations and the function
and user interface of the six modules. The six modules including User Management,
Account Management, Income and Expenses Management, Personal Budgeting,
Generate Report and Chart. The completion of these modules can be further subdivided

into Ul development and function development.

4.1 System Block Diagram
In this section, 6 modules are elaborated more details in terms of the general

workflow with the block diagram.

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR
49



CHAPTER 4

Login and Register

Create Account

< N

Mange Transaction Manage Budget Plan

Il Il

Generate Report and Summary Chart*

Il

Figure4.1.1  Block Diagram

Figure 41.1 shows the six modules in the general flow of this developed
application for university students. First of all, the university student needs to create a
valid user so that he or she can access to the application. This module is used to protect
the university student personal finance transaction records. Next, once the user has
completed the user registration, the user is able to create multiple accounts to manage
the personal finance. After that, each account is able to manage different transactions
and budget plans. Furthermore, after adding some transactions, user is able to generate
reports based on the transactions or budget plan. Additionally, the system will be based
on the account’s transaction and budget planning to automatically show summary
charts to display to the user their overall status of personal finance. Both generate report
and generate summary charts are in different module because both of these are in charge
of different thing.
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In the following section, the system components interaction operation, actual

function and user interface in this application will be discussed in detail.
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4.2 System Components Interaction Operations

@e Modules \

Authentication

Account Management

. { 9
Sending Http Income & Expenses

18
reaues Management
—
~
[ Personal Budget
— - Registration
Getting Http - Login - - My SQL Database

respond - Reset Password

Users

Generate Report

[ Generate Graph and
Chart

N

Figure 4.2.1 System Components Interaction Diagram

In the figure above, the diagram illustrates how this application created by
component and component in the backside. First, if the user wants to access this
application, the user has to perform registration and then proceed to login. All of this
authentication is done by the external service, which is firebase. In addition, this
firebase is also able to help user to reset password when the user has forgotten their
login password. Once the user has passed all the authentication, the user can just
perform the http request to use this application. Therefore, in the application component
level, the application is ready to receive the user http request and then perform the
application’s module to the user. After that, any data that required to store, the
application is able to communication with the database within the application
component level. The communication between application and database included
storing or updating data and retrieving data. Last but not least, every http request that
made by the user is able to get a respond from the application once the application is
done the request with the database.
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4.3 System Function and User Interface Design
In this section, the system function and user interface of this application used
will be described in detail. The detail will be discussed in different modules to be

developed and the technology in each module.

4.3.1 User Management
This module is used to perform the login procedure of this application.
University students can first register as valid users and then proceed to the login page.

The functionalities of the user management module are listed and described as below:

1. Register User — University students are allowed to register as new users in order
to manage their personal finance. All the personal finance will be based on the
user account created by the university student. The university student needs to
provide an email, username as well as password to register as a valid user. In
addition, the system will avoid any duplicated records in the database. If the

user exists in the database, the university student is not allowed to register.

2. Forgot or Change Password — This function allows a valid user to change their

existing password by using an email verification.

3. Login — Once the university student has a valid user, the university student can

log into the personal finance management system.

4. Edit User Profile — This function allows the university student to change the

user information such as username and email.

The functions of this module can be accessed when the university student executes
the application. Without performing through this module, a university student is not
able to perform any personal finance management functions. The interface design for

the login page is shown below in figure 4.3.1.
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S&HMONEY

Figure 4.3.1 Login Page

The Register button above allows the interface in which a university student can
register as a valid user. Besides, the Login button in the figure above enables the
university to perform the login validation after filling in the email and password. Next,
the Forgot or Change Password button above allows the university student to change
their existing password. Figure 4.3.2 below shows the interface design for the Register

functionality.
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S&HMONEY

Register

Username

Email

eg: 0115124521

Password

Figure 4.3.2  User Registration Page

On the user registration page, the university student needs to fill in the details in
order to register as a valid user. Basic validation such as blank input will be
implemented in this registration form to avoid unnecessary records in the database. All
the input fields need to be keyed in the textboxes provided. After the university student
entered all the input fields, the university student needs to click the Register button with
yellow background to validate the information and store it into the database. Once all
the validation and process finish, the system will switch the page to the login page.
However, if the university student wants to cancel the registration process, the
university student can click on the Back button to switch to the login page.

After that, if the university student thinks that their password is unsecure, the
university student can click the Forgot or Change Password button on the login page.
The interface design for the change password page is shown below in figure 4.3.3.
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S&EHMONEY

Reset Password

Figure 4.3.3 Forgot and Change Password Page

In the figure above, changing a password is similar to the registration process,
where the input field needs to be entered. The validation of the email is required. If the
email cannot be found in the database, the university student is not allowed to change
and reset the old password. Once the university student entered the input field, the
university student is allowed to click on the Change button with yellow background to

let the system to validate the information and perform the functions required.

Once the user has successfully logged in, the system will display the home page
of this application. The interface of the home page is shown below in figure 4.3.4.
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<-- Please create or select an account.

Figure 4.3.4 Home Page

In the figure above, the system will display a welcome message with the
username on the left sidebar. In addition, below the welcome message, there is a
clickable Edit User button. The purpose of this button is to let the user modify the user
profile. Moving on, the system will always show the total balance of this user in the left

sidebar as well.

Once the user clicks on the Edit Use button, the user will be prompted to the
edit user page to change the user profile’s information. The interface design for the user

profile is shown below in figure 4.3.5.

S&H Money Back

Edit User Information

Update

Figure 4.3.5 Edit User Page

In the figure above, the system will display the current user profile in the form

for the user to refer to. The user is allowed to modify the user profile based on the
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changes that the user intends to make. However, leaving the text fields in the form blank
is strictly not allowed. Once the user has done the modification, the user can click on

the Update button to perform the changes in the system

All in all, this module is the first step of this application. Allowing each user to
register and log in with their own account ensures that the personal data of each user is
not shared amongst users of the system.

4.3.2 Account Management

The Account Management module allows each user to create multiple accounts
to perform personal finance management functions. Account management is crucial
because all the transaction and budget planning will be based on the account. The

functionalities of the Account management module are listed and described as below:

1. Add Account- A user is allowed to add an account into this application’s database.
This functionality consists of one activity. The activity prompts the user to enter
the account’s basic information such as account ID, account name, starting balance,
and the balance date.

2. View Account- Since a user can have multiple accounts in this application, the user
is allowed to view the existing accounts created by the user before. After that, the
user is also allowed to perform the update and delete functions, which can be
accessed from the view account page by clicking on the related buttons.

3. Update Account- Once the user clicks the Update button in the view account, the
user can perform the update function by modifying the existing information in the
update page.

4. Delete Account- The user is allowed to delete an existing account. Once the
account is deleted, all the other related information, such as transaction and budget

planning, will be deleted as well.

The functionalities above can be accessed after performing the login function. The
system will show the dashboard to the user and the user can access these functions by
clicking on the related buttons. The interface design for the account menu is shown

below in figure 4.3.6.
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<-- Please create or select an account.

Figure 4.3.6  Account Menu

In the above figure, the user needs to create or select an account before
performing personal finance management functions. The account menu is located in the
left sidebar. Upon clicking the Add Account button, the user is prompted to add an
account to this application. The interface design of the add account function is shown

below in figure 4.3.7.

S&H Money Back

Opening Balance

Add

Existing Account

Figure 4.3.7 Add Account Page

In the figure above, the user is allowed to add the details of the new account by
entering a unique Account ID, Account Name, Opening balance, and the Month (year

and month of creation). Basic validations will be implemented in this form. All the
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input fields have to be filled in by the user in the textboxes except for the Month, in
which the user will be prompted to select from a small calendar. Once these details have
been validated successfully and added to the database, the system will switch the
current page to the home page. In addition, at the bottom of the page, there is a table
showing the existing accounts. The purpose of this table is to prevent users from adding
duplicated accounts as the user is allowed to refer to the table to see whether the new

account to be added already exists in the table.

Once the user has added the new account, the user can view the account list by
clicking the Setting button on the account menu. The interface design for the list of
accounts is shown below in figure 4.3.8.

S&H Money Back

All Account Settings

D NAME ACTION

1 bbb [ et | vette |
2 halo m m
; B

Figure 4.3.8  All Account List

In the figure above, the list of accounts is displayed as a table to the user. In the
table, only the account ID and account name are displayed along with the two buttons
which are Edit and Delete. If the user wants to delete an account, the user can click on
the Delete button on that particular row. When the Delete button is clicked, the system
will delete the particular account and update it to the database. If there are any
transactions and budget planning in this account, the corresponding records will be
deleted as well.

In addition, once the user clicks on the Edit button, the system will switch the
page to the edit account page. The interface design of the edit account page is shown
below in figure 4.3.9.
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S&H Money Back

Edit Account Information

Account ID;

1

Account Name:

bbb

Opening Balance:

50000.00

Month:

May, 2021

Update

Figure 4.3.9 Edit Account Page

In the figure above, once the user clicked on a particular account’s Edit button
in the account list, the system will display the account information in the form for the
user to refer. The user is allowed to modify the information based on the changes that
the user intends to make. However, leaving the text fields in the form blank is strictly
not allowed. Once the user has finished the modifications, the user is allowed to click

on the Update button to commit the changes.

After performing all the account management, if the user wants to do the
personal finance management, the user can click on any account in the account menu

list.
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4.3.3 Income and Expenses Management

This Income and Expenses Management module allows user to add their daily

income or expenses into this application. Before adding an income or expense, the user

needs to select an account first. After that, the user interface will display all the

information related to the account, such as basic navigation, the latest income or

expenses, and a summary chart. The functionalities of the Income and Expenses

Management module are listed and described as below:

1.

Add Income and Expenses- A user is allowed to add an income or expenses into
this application’s database. This functionality consists of two activities. The first
activity prompts the user to add a category first. The second activity prompts the
user to enter the income or expenses basic information such as description, select
category, amount as well as the date. Basic validation will be implemented to all
the input fields.

View Income and Expenses - The user is allowed to view the existing expenses or
income that are created. After that, the user also allows to perform the update and
delete function in this view income and expenses function by clicking on the related
button.

Update Income and Expenses - Once the user clicks the Update button in view
income and expenses, the user can perform the update function by modifying the
existing information in the update page.

Delete Income and Expenses - The user is allowed to delete an existing income or
expense. Once the account is deleted, all the other related information, such as
transaction and budget planning, will be deleted as well.

Search Income and Expenses — The user is allowed to select a particular month and
year and click on the Search button to prompt the system to find the relevant results.
Once the system finds the related result in the database, the system will update the
result.

Add Category- The user is allowed to add a new category name for tracking the
income and expenses. Both income and expenses will have different categories.
All the categories to be added will be based on the type of transaction.

View Category- The user is allowed to view all the existing category names in the
category list. After that, the user is also allowed to perform the update and delete

function in this view category function by clicking on the related button.

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR

62



CHAPTER 4

8. Update Category — The user is allowed to update the category name after clicking
the Update button in the view category list. The user can perform the update
function by modifying the existing information in the update page.

9. Delete Category - The user is allowed to delete an existing category name. If the
system finds that other transactions or budget records are using the category name,

then the user is not allowed to delete the category.

The functionaries above can be accessed from the dashboard by clicking on the
Income or Expenses button. After that, the system will switch the page to the income or
expenses menu. In the menu, there will have options to manage categories, add
transactions and manage transactions. The interface design after the user selected an

account is shown below in figure 4.3.10.

S&H Money Logout

Welcome, SianHong 123 & My Dashboard
& Edit User

@1 Total: RM52566 ‘ EXPENSES ‘ ‘ INCOME | ‘ BUDGETING ‘ ’ EDIT ACCOUNT ‘

Account Management

& bbb
Current Balance: RM 30339 Copy Excel Frint PDF(ALL) PDF{CurmentPage) Column visibiiyy | SNow 107 entries Search:
& halo Date . Transaction Name Amount
Current Balance: RM 4890

2021-06-23 small + RM96.00
& ewew
Current Balance: RM 16737 2021-08-23 yyyy -RM 12,00
+ Add Account 2021-06-19 work21 +RM 111.00
& Settings 2021-06-17 work3 + RM 233,00
2021-06-16 T - RM 322.00
2021-06-02 aaaa - RM 123.00
2021-05-18 lada - RM 44.00

20210612 money - RM 2000.00

2021-05-06 Son - RM 4
2021-03-17 aaa - RM 4000.00

Showing 1 to 10 of 11 entries Previous 1 2 Next

Figure 4.3.10 The Dashboard and Main Menu

In the figure above, there are four navigation buttons in the dashboard. Each of
the buttons will navigate the user to the different pages once the user clicks on it. After
that, the section below the dashboard’s navigation bar shows the recent transactions for
the current account. Since there might be many transactions, the user can perform the
search function to search for a particular keyword or date and also use the pagination
function to see the other transactions. Other than that, user is allowed to select how

many records need to be display in one page.
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Upon clicking the Expenses or Income button in the dashboard, the user is
prompted to the expenses or income menu. The user interface expenses menu is shown
below in figure 4.3.11.

S&H Money Back

Expenses Management

Manage Category ’

| Add Transaction ‘

Manage Transaction ‘

Overall Status of Budgeted Amount and Transaction

"Please noted that if the row is in red color means that the expense is running out of budgeted category amount for the month

POF(CurrentPage) Column visibily |SNOW[10 ~ |ent Se

Budgeted Amount Spent Expenses Reamaining Budget

food May-2021 6 3 50000 (save)

Figure 4.3.11 Expenses Menu Interface

In the figure above, the overall status of the budgeted amount and transaction
will be shown in the table at the bottom of the page. This table allows the user to keep
track of the budget plan easily. However, for the income menu, there is no table to
display the budget plan. The reason is that the budget plan is only allowed to be used

in expenses. The user interface of the income menu is shown below in figure 4.3.12.

S&H Money Back

Income Management

I Manage Category(Income) l

[ Add Income ‘

l Manage Income l

Figure 4.3.12 Income Menu Interface

Upon clicking the Manage Category button, the system will switch the page to
the manage category page. The user interface of the manage category page is shown

below in figure 4.3.13.
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S&H Money Back

Category Management (expenses)

Existing Categories For expenses

NAME ACTION

o [yl
food Edit | Delete
i

Figure 4.3.13 Category Management Page

In the figure above, it is shown that the category page is applicable for both the
income and expenses. If the user arrives at this page from the expenses menu, this page
will automatically detect the transaction type to be expenses. On the other hand, if the
user navigates to this page from the income menu, the type of category will be changed
to income. In this page, the user is allowed to perform the add, update and delete
category functions. Once the new record has been added, the table will dynamically

update the data and display the latest list of categories.

After the user has done the category management, the user can go to add the
new transaction. The user interface of add new transaction is shown below in figure
4.3.14 and 4.3.15.

S&H Money Back
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Figure 4.3.14 Add New Transaction(Expenses)

S&H Money Back

Income Management- Add Income Record

Figure 4.3.15 Add New Transaction(Income)

In the figure above, the user is allowed to add a new transaction by filling in the
required information. Proper validation will be implemented for all the input fields to
prevent the invalid format of data store into the database. All the input fields need to be
filled in by the user in the textboxes or except for the category fields. This field will use
a drop-down list to show all the existing categories. After that, the user can choose the
category accordingly. Once all the input fields have been entered, the user can check
the existence of the new record by referring to the table. If the new record does not exist
in the table, the user can click on the Add button to store the data into the database.

Once the user has added a new transaction, the user can view the transaction
details by clicking on the Manage Transaction button on the menu. The interface design

for the list of transactions is shown in figure 4.3.16 and figure 4.3.17.
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S&H Money Back

Expenses Management- View Expenses Record

“*Please noted that if the row is in red color means that the expense is ran out of budgeted category amount for the month.”*

show/10 v |entries -opy ] Excel ] Print ] por || cotumn visibitity ]
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Figure 4.3.16 List of Transactions (Expenses)

S&H Money Back
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small 96.00 salary Edit | Detete
11100 salary Edit | Delete

Edil | Delete

Figure 4.3.17 List of Transactions (Income)

The two figures above display all the existing transactions to the user. In the list,
the date, description, amount, and category will be displayed to the user. In figure 4.2.16,
if the row in the list has a red background, it means that the expenses have already run
out of this category’s budget. Furthermore, the user can perform the sorting function by
clicking on the column header to sort the list accordingly. Next, all the pagination and
search functions will be implemented in this view transaction lists. In addition, if the
user wants to delete a transaction, the user can click on the Delete button on that
particular row. When the Delete button is clicked, the system will delete the particular

transaction and update it to the database.

Furthermore, once the user clicks on the Edit button, the system will switch the
page to the edit transaction page. The interface design of the edit transaction page is

shown in figure 4.3.18 and figure 4.3.19.
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S&H Money Back

Edit Expenses Record

Date
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food

Update

Figure 4.3.18 Edit Transaction (Expenses)

S&H Money Back

Edit Income Record

96.00
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Update

Figure 4.3.19 Edit Transaction (Income)

In the figure above, once the user clicked on a particular transaction’s Edit
button in the transaction list, the system will display the transaction information in the
form for the user to refer to. The user is allowed to modify and change the information
based on the changes that the user wants to make. However, leaving the text fields in
the form blank is strictly not allowed. Once the user has finished making the
modifications, the user is allowed to click on the Update button to update it to the

database.
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4.3.4 Personal Budgeting

The personal budgeting module allows users to add budget planning to this
developed application. Before using this personal budgeting module, the user has to go
through all the previous modules such as, user management module, account
management module as well as income and expenses module. The functionalities of

this personal budgeting module are listed below:

1. Add Account Budget Plan- A user is allowed to add an account budget plan into
this application’s database. This functionality consists of only one activity, which
prompts the user to enter the account budget plan information such as the budget
amount and the date. Basic validation will be implemented to all the input fields.

2. View Account Budget Plan - The user is allowed to view the existing account
budget plan that has been created before. After that, the user is allowed to perform
the update and delete functions, which can be accessed from the view account
budget plan page by clicking on the related buttons.

3. Update Account Budget Plan- Once the user clicks the Update button in the view
account budget plan, the user is allowed to perform the update function by
modifying the existing information in the update page.

4. Delete Account Budget Plan - The user is allowed to delete an existing account
budget plan. Once the account is deleted, all the other related information, such as
category budget plan, will be deleted as well.

5. Search Account Budget Plan — The user is allowed to search a particular result by
selecting the Month and Year. After that, the user can click on the Search button
to search the result from the database.

6. Add Category Budget Plan- Before adding a category budget plan, the user must
add an account budget plan. After that, the user is allowed to add a new category
budget plan for managing their personal finance. This functionality consists of only
one activity. The user needs to enter the category budget plan information, such as
the budget amount in this activity. After that, the user must choose an existing
account budget plan and category name from the drop-down list to add a new
category budget plan.

7. View Category Budget Plan - The user is allowed to view all the existing category

budget plans from a list. After that, the user is allowed to perform the update and
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delete functions, which can be accessed from the view category budget plan page
by clicking on the related buttons.

8. Update Category Budget Plan — The user is allowed to update the category budget
plan after clicking the Update button in the view function. The user can perform
the update function by modifying the existing information in the update page.

9. Delete Category Budget Plan - The user is allowed to delete an existing category

budget plan by clicking the Delete button in the view function.

The functionalities above can be accessed from the main dashboard by clicking on
the Budget button. After that, the application will display the budget menu, which
includes the options to manage the account budget plan, category budget plan, and edit
account budget plan. The interface design for the attendance menu is shown below in
figure 4.3.20.

S&H Money Back

Budget Management

Account Budget Planning

’ Category Budget Planning ‘
I Edit Account Budget Planning l

Figure 4.3.20 Budget Menu Interface

Upon clicking the Account Budget Planning button, the application will display
a form to prompt the user to enter the account budget plan information. The interface

design of the account budget plan activity is shown in figure 4.3.21.
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S&H Money Back

Budget Management-Add Account Budget

AMOUNT SPENT DATE

Figure 4.3.21 Add Account Budget Plan

In the figure above, the user is allowed to add a new account budget plan by
filling in the details into the form given by the application. These details included two
input fields: the total budget amount and the Month of the budget plan. The first input
field requires the user to enter a total budget amount into the textbox. The second input
field is a small calendar to let the user choose the Month and year. The basic validations
such as empty input, duplicated record, and invalid format will be implemented in this
form. If the details have been entered, the user can click on the Add button to add the
record. Once these details have been validated without any problem, the application
will store the new record into the database. After that, the table below will also update

the existing budget plan dynamically to let users view the existing budget plan.

Once the user has created an account budget plan, the user is allowed to add
category budget plans by clicking on the Expenses(Category) Budget in the budget
menu. The user will then be prompted to add, delete or update a category budget plan.
The user interface design is as illustrated in figure 4.3.22.
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S&H Money Back

Budget Management- Expenses Budget

hich Budgeted Account

-- Select Budgeted Account —- »

ategory:

Existing Budget

CATEGORY AMOUNT TOTAL BUDGETED ACTION

ACCOUNT'S DATE&
AMOUNT

6100.00 10000.00. May. 2021 Edit | Delete
4000.00 17000.00. March. 2021 Edit | Detete
600.0 10000.00. May. 2021 Edit | Delete

Figure 4.3.22 Category Budget Plan Management Interface

In the figure above, the user will first see a form that allows them to enter a
category budget plan details into the input fields. The details in the form include the
budget amount, from which account budget plan and which category. For the budget
amount, the user needs to enter a valid number into the input field. Basic validations
will be implemented for this input field. As for the two remaining input fields, the
application will use a drop-down list to list all the existing account budget plans and
category names to the user. The user is allowed to select one of the options to perform
the category budgeting. If there are no account budget plans or categories, the
application will prompt an error message to notify users to add the information. Once
all the input fields have been filled in, the user can click on the Add button to submit
the new category budget plan. The application will validate the new record after the
user clicks on the Add button. If the category budget plan exceeded the account budget
plan, the application will prompt an error message to the user. After that, if the
application validates the new record without error or duplication, the application will

store the new category budget plan into the database.

Furthermore, the existing category budget plan will be listed in the table at the
bottom of the page. In this table, the user can perform the edit and delete function by
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clicking on the related button and at a particular row. Once the user clicks on the Delete

button, the particular category budget plan will be deleted immediately.

Moreover, the user can click on the Edit button to update a particular category
plan. Once the user clicks on the Edit button, the user will be redirected to the update
form to modify the budget plan. The user interface design is designed as illustrated in
figure 4.3.23.

S&H Money Back

Budget Management-Expenses Budget

Budget Amount

6100.00

Under Which Budgeted Accour
10000.00. May.2021

house

‘ Update

Existing Budget

CATEGORY AMOUNT TOTAL BUDGETED
ACCOUNT'S DATE&

AMOUNT

food 600.00 10000.00. May. 2021

Figure 4.3.23 Update Category Budget Plan Interface

In the figure above, once the user clicked on a particular category budget plan’s
Edit button in the table list, the system will display the information in the form for the
user to refer to and modify. The user is allowed to modify and change the information
based on the changes that user intends to make. However, leaving any tex fields in the
form blank is strictly not allowed. All the validation in the adding part will also be
implemented in this update form. Once the user has finished the modifications, the user

is allowed to click on the Update button to update it to the database.

Upon clicking the Edit Account Budget Planning button in the budget menu, the
user will be redirected to the view account budget plan interface. The user interface for

the budget management is shown below in figure 4.3.24.
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S&H Money Back

Budget Management-View Account Budget

Amount Spent Month

Figure 4.3.24 View Account Budget Plan Interface

In the figure above, the existing account budget plan will be listed in the table.
This table shows the budget plan amount, spent amount, and the Month of the budget
plan. Users can refer to the table to see the current status of each of the account budget
plans. Next, user is allowed to perform sorting, searching and pagination in this table.
In addition, the user can perform the edit and delete function by clicking on the related
button in a particular row. Once the user clicks on the Delete button, a particular account

budget plan will be deleted immediately.

Furthermore, the user can click on the Edit button to update a particular account
budget plan. Once the user clicks on the Edit button, the user will be redirected to the
update form to modify the budget plan. The user interface design of the update form is

designed as in figure 4.3.25.

S&H Money Back

Edit Budget Information

Total Budget Amoun

17000.00

Budget for the month
March, 2021

Update

Figure 4.3.25 Edit Account Budget Plan Interface
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In the figure above, once the user clicked on a particular account budget plan’s
Edit button in the table list, the system will display the information in the form for the
user to modify. The user is allowed to modify and change the information based on the
changes that the user is wanted. The input fields will be the same as the adding part,
which only two input fields. The two input fields are the budget amount and budget
date. However, leaving text fields in the form blank is strictly not allowed. All the
validation in the adding part will also be implemented in this update form. Once the
user has done the modifications, the user is allowed to click on the Update button to

update it to the database.
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4.3.5 Generate Report

The Generate Report module allows users to export the income and expenses

transactions to an external data file such as pdf and CSV. Not only that, but the user is

also allowed to generate reports based on the budget plan. The functionalities of the

generate report module are listed below:

1. Generate Income and Expenses Report- The user is allowed to generate a report

based on the income and expenses. By default, if the user does not specify any

month or year of the report, this function will generate the report based on the

current month and year income and transaction. In addition, the user is allowed to

choose a specific month and year to generate the income and expenses report.

2. Generate Budget Plan Report- This function allows users to export the previous

budget plan to a report. The user is allowed to click on the Generate Report button

to generate the budget plan report. The report will show the initial amount of the

budget plan, the amount spent, and the amount remaining.

The functionalities above can be accessed from the view list of each module. In the

view list, there were some buttons including pdf, csv, and print to allow users to

generate reports. The interface design for the generate report is shown below in Figures

4.3.26 and 4.3.27.

“"Please noted that if the row is in red color means that the expense is ran out of budgeted category amount for the month.*

Showl{1o v |entries Copy ] Excel ] Print ] poF || Cotumn visibitity ]

Date + Description Amount Category Actions

Figure 4.3.26 Generate Report Interface (Expenses & Income)

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR

76



CHAPTER 4

S&H Money Back

Budget Management-View Account Budget

Amount Spent Month v Action

Figure 4.3.27 Generate Report Interface (Budget)

In the figure above, the user can click on the PDF, Excel buttons to generate
different types of reports. The user is able to generate a report and can customize the
view list as well as copy the records in the clipboard. Once the user has clicked on the
generate report button, the system will prompt the user to choose the file path and create
a file name to download the report. The user interface design is as illustrated in figure
4.3.28.

Budget Management-View Account Budget

2 > ThisPC > Documents
Amount

10000.00

Figure 4.3.28 File Path to Generate Report

Once the user has selected a file path and modified the file name, the user can
click on the Save button to generate the report. After that, the report will be generated
in the related file path. The report format design is shown below in Figures 4.3.29 and
4.3.30.
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Account Budget Records

Amount Spent Month
10000.00 6044 May, 2021
17000.00 14000 March, 2021
12321.00 0 July, 2021
12315.00 0 August, 2021
54654.00 0 April, 2021

Figure 4.3.29 Report Format(Budget)

Expense Records

Date Description Amount
2021-06-23 yyyy 12.00
2021-06-16 rrrer 322.00
2021-06-02 aaaa 123.00
2021-05-18 lada 44.00
2021-05-12 money 2000.00
2021-05-06 Son 4000.00
2021-03-17 aaa 5000.00
2021-03-17 wge 9000.00

Figure 4.3.30 Report Format(Expenses)

Category
food
house
food
house
house
house
house
food

In the figure above, all records have been exported to a pdf file in the user’s

device. Users can go to the file path that was selected earlier to find the exported file.

In addition, the user also is allowed to key in a specific date such as “2021/06” to search

the records and export to a data file by clicking on the PDF(CurrentPage) button. The

example of searching specific dates is shown in figure 4.3.31.
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Copy Excel Print PDF(ALL) PDF(CurrentPage) Column visibility |SMOW[10 7 entries Search: |2021-06| X
Date Transaction Name Amount

2021-06-23 small +RM g6.00

2021-06-23 YYYY - RM 12.00

2021-06-19 work21 +RM111.00

2021-06-17 work3 +RM 233.00

2021-06-16 rrerr - RM 322.00

2021-06-02 aaaa - RM 123.00

Showing 1to 6 of 6 entries (filtered from 11 total entries)

Previous 1 Next

Figure 4.3.31 Search specific date to generate report

In the figure above, once the user clicks the related button, the system will

proceed to the process same as the previous figure, such as choosing the file location

and naming the file.
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4.3.6 Generate Graph and Chart

The generate graph and chart module allows the user to see the summary of their
personal finance. Basically, all the graphs and charts will change dynamically upon the
user has done some action such as add transaction or update transaction. In addition, a
basic graph and chart will be displayed based on the budget plan to show the
percentages of the budget plan that is being used. The functionalities of this generate

report module are listed below:

1. Generate Graph and Chart for income and expenses- The user is able to see the
summary chart and graph after adding some income and expenses. In addition,
if the user wants to see the previous year’s summary charts and graphs, the user
is allowed to select a specific year in a drop-down list to display. By default, the
application will display the current year summary chart.

2. Generate Graph and Chart for all account usage- The user is able to see a
summary chart and graph to display the percentage for each account’s balance.

3. Generate Graph or Chart for Budget Plan- A summary graph or chart will be

displayed to show the amount of the budget plan that has already been saved.

The functionalities above can be accessed from the home page by scrolling down

until the bottom of the overall transaction table. The layout of this user interface are
shown in figure 4.3.32 and 4.3.33.

(8 Total RM4GE65

Account Management

& Main

@ cay1

Current Balance: RM 10928 ® 000

house

& May Bank ® teseis

Current Balance: RM 15737 ® 2
& now test

Current Balance: RM 20000

Add Account

+
@ Settings

Overall Expenses Overall Income
Category Total Amount Category Total Amount
heuse RM 20456 00 salary RM 540.00

food RM 013500 Family RM 500.00

Figure 4.3.32 Income and Expense Pie Chart

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR
80



CHAPTER 4

Select Year v

Expenses and Income Comparison for 2022

3,000

2250

1,500

750

January February

—— Expenses —— Income

Figure 4.3.33 Income and Expense Line Chart

In the figure above, the user can perform filter function to choose which year’s
income and expense to summarise into the chart. If there is no data for the particular
year, the chart will display no data to the user. After that, an account status summary

chart is displayed as well. Figure 4.3.34 shows the layout of the account status chart.

SianHong Account Balance Status
Comats 1t

acatuser Account Percentaue =
Currency Uised: Ringgit (MYR)
new test - 42,86%

@ Total RM46665

Account Management

& May Bank

Current Balance: RM 15737

& newtest May Bank - 33.72%—

Current Balance: RM 20000 —Main - 23.42%

+ Add Account
@ Main @ May Bank new test
& seftings

z
g

23%

new test

43%

Figure 4.3.34 Account Balance Status Chart

In the figure above, an overall pie chart is shown to let user know which account
is being mainly used in his or her personal finance status. In the above pie chart, the
user can hover the pie chart to see the accurate percentage for each account. The reason
is because this effect can increase the user interface experience. Furthermore, a budget
plan chart is displayed below this account status pie chart. The budget plan chart is
shown in figure 4.3.35.
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Welcome, SianHong 23%
& Edit User

@ Total RM4GEGS5
3%

Account Management
new test

a3%
& May Bank
Current Balance: RM 15737

Your Account Budeget Plan Save

12,000 1 /\
10,000

Ringgit (RM)
g 8 8

%

—~

March, 2021 May, 2021 July, 2021 August, 2021 February, 2022 ., .

Figure 4.3.35 Budget Plan Saving Line Chart

In the figure above, the line chart will be based on the budget plan that user has
added in the personal budget module to summarize the budget save value. This line

chart is able to give user has a better view of the result for a particular budget plan.
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CHAPTER 5

SYSTEM IMPLEMENTATION

In this chapter, the system implementation of this application is explained in detail by
including the project setup, project configuration and module completion for the six
modules. The six modules including User Management, Account Management, Income
and Expenses Management, Personal Budgeting, Generate Report and Chart. Last but

not least, this chapter closes up with a concluding remark regarding the entire chapter.

5.1 Project Setup

Project setup is the first step to develop a project. First, the project environment
will be set up. In the below section, the configurations of Visual Studio Code and
MySQL are discussed in detail.

PHP language was chosen to develop this application. Since Visual Studio
Code supports many programming languages, PHP libraries should be imported to
support this application development. The essential external and internal libraries and

their respective functions are shown below in Table 4.1.

Table 5.1 External and Internal Libraries Used in Visual Studio Code

Library Name Implementation Name Description

Ul Component | https://www.w3schools.com/w3css/ Used to provide various

4/w3.css CSS designs for Ul,
such as header and side
bar menu.

Font Component | https://fonts.googleapis.com/css? Used to provide the font

Family=Raleway design for this
application.

PHP Library bmewburn.vscode-intelephense-client | Used to provide the
PHP library to develop
this application.

PHP Debug felixfbecker.php-debug Used to help the
developer debug the
program.
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Report //cdn.datatables.net/1.10.25/js/ Used to provide the
Component jquery.dataTables.min.js library to create an
external report for user.
Front-End /lcode.jquery.com/jquery-3.5.1.js Used to provide Jgeury
Function library to build a
functional UI.
phpMyAdmin localhost A SQL database that

stores all the data of
this application.

gstatic google.visualization.LineChart Used to provide the
google.visualization.arraytoDataTable | library of drawing
google.visualization.DataTable graph and chart

google.visualization.PieChart

composer vendor Used to provide a lot of
libraries to connect to
Firebase for
authentication part.

After configuring the project environment in Visual Studio Code, the
application will be able to connect to the phpMyAdmin database and build the back-
end functionalities. First of all, a new database will be created in phpMyAdmin. After
that, the related table will be made in this database and link all the relationships
between the tables. Next, to add the external link to the Visual Studio Code and using
the PHP library to connect the database. The last step was creating a project in the

firebase in terms of the authentication.

5.2 Setting and Configuration

In this section, the project installation and setting will be discussed in order to
launch this application. By default, the user need to download the application folder to
use this application. However, in order to successfully launch this application, there
have some steps that user need to proceed. Figure 5.2.1 shows this application’s folder

after user has been downloaded it.
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> test_app
~
Name File ownership Date modified Type Size
55
locales e folde
php e folde
ds
webcache e folde
e www e folde
| | cefpak AK File
| ] cef_100_percent.pak
ant | ] cef_200_percent.pak K F
|_] cef_extensions.pak AK File
[%] chrome_elf.dll Application extens.
[#] d3dcompiler_43.dll Application extens...
) [%] d3dcompiler_47.dIl Application extens...
Ting_Note
=] debug Text Document
| ] devtools_resources.pak PAK File
Personal |1 fcudti.dat
. [2] libeef.dil cation extens.
ants
[2] libEGLall cation extens.
1ts
%] libGLESv2.dll Application extens..
=] license Text Document
|1 natives_blab.bin e
ts % phpdesktop-chrome icati
| | settingsjson
|| snapshot_blob.bin 942 KI
1ts
1] widevinecdmadapter.dil 17/3/2017 2:06 PM Application extens. 207 KB
ds

Figure 5.2.1 Application Folder

Firstly, the user has to install XAMPP to host a local database to store the
application data. In this XAMPP software, it did provide Apache server and
phpMyAdmin database. If the user did not open the server and database, this application
would not provide the function correctly. Figure 5.2.2 shows the output for opening the

server and database.
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XAMPP Control Panel v3.24 [ Compiled: Jun 5th 2019 ]

[=] XAMPP Control Panel v3.2.4
* Modules
Service Module PID(s) Port(s) Actions
22740
Apache 22568 80, 443 Stop
MySQL 29044 3306
FileZilla Start
Mercury Start
Tomcat Start
39:25 PM [main] All prerequisites found
- ‘M [main] Initializing Modules
'M [main] Starting Check-Timer
‘M [main] Control Panel Ready
‘I [Apache] Attempting to start Apache app
‘I [Apache] Status change detected: running
‘M [mysgl]  Attempting to start MySQL app
| [mysgl] Status change detected: running

Admin

Admin

Admin

Admin

Admin

Config
Config
Config
Config

Config

Figure 5.2.2  Starting Server for Local

Logs
Logs
Logs
Logs

Logs

d X
é P Config
&) Netstat
B shel
Explorer

F Services

After that, since this application is a desktop application, therefore, the

application folder required some missing dependencies for building the app. Hence, the

user has to go to find the XAMPP file location and look for “php” folder and copy it to

replace this application’s “php” folder so that the application can be launched without
any problems. Figure 5.2.3 shows the “php” folder for XAMPP folder.

> ThisPC > DATA (D) * xampp

ng_N Name

anonymous
apache

arson
cgi-bin
contrib
FileZillaFTP
htdocs
img
install
licenses
locale
mailoutput
mailtodisk
MercuryMail
mysgl
perl
php
phpMyAdmin
sendmail
src

i tmp
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Figure 5.2.3

Date modified

21/12/2020 5:14 PM
21/12/2020 5:15 PM
21/12/2020 5:22 PM
21/12/2020 5:15 PM
21/12/2020 5:22 PM
21/12/2020 5:27 PM
21/12/2020 5:14 PM
21/12/2020 5:22 PM
21/12/2020 5:14 PM
21/12/2020 5:14 PM
21/12/2020 5:14 PM
21/12/2020 5:15 PM
21/12/2020 5:22 PM
21/12/2020 5:15 PM
21/12/2020 5:17 PM
21/12/2020 5:22 PM
21/12/2020 5:26 PM
21/12/2020 5:21 PM
21/12/2020 5:14 PM
23/3/2022 10:39 PM

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

File folder

“php” folder in XAMPP folder

v O
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%] + | test_app

[

1+ > test_app

s Quick access
[ Desktop
¥ Downloads
= Documents
=] Pictures
~2 G\

Assignment
FYP1

FYp2
Lecture

Programming_N
& Dropbox

@ OneDrive - Person
Attachments
Documents
Pictures

= This PC

B ON Akiact

23 items

A

View

Name File ownership

locales

php

webcache

www
;j cef.pak
|| cef_100_percent.pak
|1 cef_200_percentpak
| ] cef_extensions.pak
[#] chrome_elf.dil
[#] d3dcompiler_43.dll
[%] d3dcompiler_47.dll
= debug
;j devtools_resources.pak
| 1 icudtl.dat
5] libeefdil
[&] libEGLAll
[&] libGLESv2dIl
= license
;j natives_blob.bin
% phpdesktop-chrome

Date modified

22/3/2017 3:12 PM
14/1/2022 11:21 PM
15/1/2022 3:10 PM
20/3/2022 12:01 AM
17/3/2017 2:06 PM
17/3/2017 2.06 PM
17/3/2017 2:06 PM
17/3/2017 2:06 PM
17/3/2017 2:06 PM
17/3/2017 2:06 PM
17/3/2017 2:06 PM
20/3/2022 512 PM
17/3/2017 2:06 PM
17/3/2017 2:06 PM
17/3/2017 2:06 PM
17/3/2017 2:06 PM
17/3/2017 2:06 PM
10/2/2016 4:52 AM
17/3/2017 2:06 PM
22/3/2017 3.06 PM

Type

File folder
File folder
File folder
File folder
PAK File
PAK File
PAK File
PAK File

Application extens...
Application extens...

Application extens...

Text Document
PAK File
DAT File

Application extens...
Application extens...

Application extens...

Text Document
BIN File

Application

5870 KB
77 KB
388 KB
3,469 KB
425 KB
2,057 KB
3,660 KB
1,441 KB
4,835 KB
9,894 KB
65,536 KB
78 KB
2,194 KB
3KB
327 KB
1,283 KB

Figure 5.2.4  “php” folder in this application

e

Search test_app

After the user has replaced the “php” folder, the user can just click on the .exe

file to launch this application and start managing their personal finance.
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5.4 System Operation

In this section, the developed application functions and process will be
discussed in detail with some screenshot pictures of this application. In the following
section, the system operation will be separated by module to discuss.

5.4.1 User Management
In Project Il, the Ul and general functionalities for User management were
completed. First, the application will display a login page to the user to perform the

authentication. The Ul of the login page is shown below in Figure 5.4.1.

S&HMONEY

Figure 5.4.1 Login Page

If the user had an user account in the figure above, the user could directly use
the user account and login. The back-end PHP code handles the login system with the
database. The user has to key in all the input fields to proceed to the login system.
Validation will be implemented on the client-side for the empty input. If there is any
empty input, the system will focus on the related input field to the user and will not
proceed to the authentication. After that, basic validation for the email input will also
be implemented to avoid the user key in an invalid email format. If the email input
received invalid format, the system would focus on the input to inform the user to key
in again. As for the password field, an “eye” icon allows the user to see the password
that the user has filled in. When the user clicks on the “eye” icon, the system will change
the password visibility and after that, if the user clicks one more time, the password

will be shown in a secure mode.
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Once all the inputs getting the correct format, the user can click on the Login
button to do the authentication from the system. After that, the application will check
whether the information exists in the system with the email and password. If the
password and email existed in the system, the application would switch the login page
to the homepage of this application. Furthermore, the validation of this login system
can be divided into two situations. The first situation is when the user key in the correct
email but the wrong password. In this situation, the system will return “Wrong
Password, Please Try Again” message to the user, which means that the user has entered

the wrong password only.

On the other hand, when the user entered an email that has not been registered
in this application, the system will return an “Invalid Email. Please Try Other” message
to the user, which means that the user has entered the wrong email. Hence, this is the
authentication step of this login system. Figures 5.4.2 and 5.4.3 below show the error

message of the login system.

S&HMONEY

Login or register

Email

Password S

Forgot or Change Password?  Register

Figure 5.4.2 Wrong Email Validation on Login Page
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S&HMONEY

Login or register

Email

- Forgot or Change Password?  Register

Figure 5.4.3 Wrong Password Validation on Login Page

However, if the user does not have any user account on this application, the user

can click on the register button to register an account. Figure 5.4.4 shows the Register

page.

S&HMONEY

Register

Username
Email

eg: 0115124521

- Password

Figure 5.4.4  Register Page
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On the Register Page, users can create a new user account by providing their
username, email, phone number and password for the user account. First, basic
validation such as an error on empty input will be implemented. Next, if the user entered
an email that is registered in this application, the system will stop the registration
process and prompt an error message to the user. Not only that, the system will also
implement the validation on the phone number. The validation will be the same as the
email. If these two input fields cause duplicated records in the database, the system will
not allow the user to add the user account. In addition, the length of the phone number
must be greater than or equal to 10 otherwise the system will return an error message
to the user. Similarly, the password field will be the same as the login page. Figures

5.4.5 and 5.4.6 below show the error message of this registration process.

S&EHMONEY

Register

Username
Email
eg: 0115124521

Password

-

-

Figure 5.4.5 Duplication Email in the System
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S&HMONEY

Register

Username
Email
eg: 0115124521

Password

Figure 5.4.6 Invalid Phone Number

Once the user has entered every field in the registration form, the user can click
on the Register button to send a request to perform system validation such as
duplication records. If there are not any duplicated records, the system will create this
user account for this application. However, if the user wants to change the password,
the user can click on the Change Password button on the login page to proceed to this

action. The Ul of the reset password page is shown below in figure 5.4.7.

S&HMONEY

Reset Password

Email

mock
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Figure 5.4.7 Reset Password Page

On this page, the user can change their existing password by providing their
email. Basic validation of the empty input field will be implemented in this form.
Furthermore, if the user entered a non-existing email in this application, the process of
changing the password will be terminated by the system and return an error message.
The password field will be the same as the email input field as well. Figure 5.4.8 shows

the error message when the user filled in a non-existing email.

S&EHMONEY

Reset Password

Figure 5.4.8  Non-existed Email

Once the email is correct, the system will proceed to the email verification. By
sending a reset password link to the user email. The user just need to go to their email
an click the link to reset their password to new password. The email verification content

is shown in figure 5.4.9.
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Reset your password for your S&H Money account B x &
S&H Money <s&H_noreply@phptest-f201b firebaseapp.com= 17:24 (558D Y &
Hello,

Follow this link to reset your S&H Money account password for your ngsianhong 1@gmail.com account

https://phptest-f201 com/__/auth/action?mode=resetPassword&oobCode=778rDryg8 TdAMHilNIxv_IxbFkotcwcj9ASQF p4KijAAAF_oX5EHg&apiKey=AlzaSyDngHJh2snQIP GA7DSE

dOPSEZQgJ_CE_s&lang=en

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

Your S&H Money team

« mE=E » BE

Figure 5.4.9 Email Reset Password

After that, when the user clicks on the reset password link provided by this
application, the user will be prompted to a new page in web browser to reset their
password. Figure 5.4.10 shows the output when the user successfully reset the password

by using email verification.

=] Uy 2TX2woR1ipBYDZUOTXNeFIEYHYKAWATIDASIAAAF oYY6wABpiKey=Alza.. o 12 % & © ¢ O & = @ :

Pari_time M Inbox (4364) - ngsi.. FIP Wb GitHub_project localho » Gther baokmarks [ Reading list

C @ phptest-f201b.firebaseapp.com/_fauth/action?mode=resetPassword:

@ VouTube M Gmail €9 Facsbook G Google B UTAR PORTAL-Sec.. @ LTARWSI

Password changed

You can now sign in with your new
password

Figure 5.4.10 Success of Resetting the password

Once everything matches the related fields, the system will update the password

to the backend system (database and Firebase).

After that, the user can proceed to the login and use the application. The edit
user information function will be on the home page. The Ul of this function is shown
in figure 5.4.11.
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S&H Money Back

Edit User Information

,,,,,,,,,

test@gmail.com

Update

Figure 5.4.11 Update User Account Information

In the figure above, the system will show the user account information once the
user clicks on the related button. The validation implemented in the registration will
also be used in this update form such as email validation, phone number validation, and
duplication checking. The user can modify the information and click on the Update
button to send the request to the system. Once all the validation has passed, the system
will display a success message to the user. The Ul of the display success message Ul is

shown in figure 5.4.12.

S&H Money Back

User Updated Successfully

Edit User Information

test@gmail.com

Update

Figure 5.4.12 Success Message of Update User Information
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5.4.2 Account Management
The Ul and general functionalities for Account Management were completed.

In the following section, the preliminary work of this module is discussed.

Once the user has logged in successfully into the application, the application
will display the homepage to prompt the user to create an account first and then only
manage their personal finance. The homepage Ul design is shown in below figure
5.4.13.

S&H Money Logout

Welcome, Ng
& Edit User

@ Total: RMo

Account Management <-- Please create or select an account.

+ Add Account

& Settings

Figure 5.4.13 Home page

After that, the user can proceed to add an account. However, a new user
definitely will have zero accounts. Hence, the user has to click Add Account button in
the side menu to add an account or multiple accounts. The Ul of add account page is
shown in figure 5.4.14.
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S&H Money Back

Add Account

Existing Account

D NAME

Figure 5.4.14 Add Account Page

In the figure above, the user can add an account by providing account ID,
account name, opening balance, and the month of the balance. Empty inputs are strictly
not allowed in all the forms in this application. Since that is impossible that a user can
have multiple duplicate accounts with the same account ID. Therefore, if the system
detects two same account IDs in one user, the system will prompt an error message and
stop the add account process. Another validation mentioned in chapter 3 has been
implemented, such as the input number in the opening balance. Once all the input has
passed the validation, the system will display a success message to the user and show
it in the existing account table. The purpose of this table is to let the user refer to which
account exists in this application so that the user can avoid adding duplicate records.

The Ul of the success message is shown in figure 5.4.15.
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S&H Money

Account Added Successffully

Add Account

Existing Account

D NAME

Figure 5.4.15 Success Message of Adding an Account

After that, the user can go back to the homepage by clicking on the Back button
in the top right corner. The Ul design of the home page after adding an account is shown
in figure 5.4.16.

S&H Money Logout

\Welcome. Ng Sian
& Edit User

@ Total RM5000

Account Management <-- Please create or select an account.

& Public Bank
Current Balance: RM 5000

+ Add Account

& Settings

Figure 5.4.16 Homepage with account

In the figure above, the side menu has shown the account to let the user to select.
The user can add the account as many as possible and different accounts will store

different income, expenses, and personal budget things. In addition, a “total” is used to

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR
98



CHAPTER 5

display how much money the user has in the side menu. The calculation of this total is
adding all the account balances together. Moreover, if the user wants to manage all the
accounts information, the user can click on the Setting button to delete and update the
existing account. The Ul design for the setting page is illustrated in figure 5.4.17.

S&H Money Back

All Account Settings

(o] NAME ACTION

Figure 5.4.17 Account Settings Page

In the figure above, a table will show to let the user manage all accounts
information. When the user clicks on the Edit button, the system switches to the update

page to update the record. The Ul of the update account page is shown in figure 5.4.18.

S&H Money Back

Edit Account Information

Account |

465264

count Name

Public Bank

Opening Balance
5000.00

Month

February, 2020

Update

Figure 5.4.18 Update Account Page

Upon clicking the edit button on the account setting page, the system will show
the record in a form. The user can update the account information by modifying the
form and click on the Update button. For this update form, all the validation will be the
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same as the add account form, such as checking duplicated account ID. If the record
that the user wanted to update is not any problem, the system will display a success

message to inform the user. The Ul of the success message in this update account is
illustrated in figure 5.4.19.

Account Updated Successfully
All Account Settings
D NAME ACTION
: CoED

Figure 5.4.19 Success Message of Updating an Account

Next, the user can perform the delete function to delete a particular account by
clicking on the delete button. After clicking on the delete button, the system prompts a
message to inform the user the record has been deleted. The example of a notification
is shown in figure 5.4.20.

S&H Money Back

Account Deleted Successffully

All Account Settings

D NAME ACTION

Figure 5.4.20 Delete Account Message

Furthermore, back to figure 5.4.16, the user can select an account to start

personal finance. The Ul design is shown in figure 5.4.21.
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S&H Money Logout

welcome. Ng Sian @ My Dashboard
& Edit User

@) Total: RM5000 XPENSE NCOM 3UDC i DIT ACCOUNT

Account Management

& Public Bank
Current Balance: RM 5000 Date Transaction Name Amount

+ Add Account No Records

& settings

Figure 5.4.21 Homepage with Dashboard

In the figure above, there are four navigation buttons in the dashboard. Each of
the buttons will navigate the user to the different pages once the user clicks on it. The

Edit Account button is the same as the edit function inside the account setting page.
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5.4.3 Income and Expenses Management

The Ul and general functionalities for Income and Expense Management were
completed. The Ul and functionalities for income and expenses are the same. Once the
user clicks on the Expenses button in the dashboard, the system will switch the user to
the expenses home page to manage the expenses. The Ul design for the expenses menu

is shown in figure 5.4.22.

S&H Money Back

Expenses Management

I Manage Category |

l Add Transaction |

’ Manage Transaction |

Overall Status of Budgeted Amount and Transaction

Please noted that if the row is in red color means thal the expense is running out of budgeted category amount for the month.*

Category Date  Budgeted Amount Spent Expenses Reamaining Budget

Figure 5.4.22 Expenses Menu Interface

In the figure above, the user can navigate the page based on the option given by
the menu. After that, below the menu, a table allows the user to easily track the budget
plan with the existing expenses. Upon clicking the Manage Category button, the system
will switch the page to the manage category page. The user interface of the manage

category page is shown below in figure 5.4.23.

S&H Money Back

Category Management (expenses)

Existing Categories For expenses

NAME ACTION
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Figure 5.4.23 Category Management Page for Expenses

The figure above shows that the category page is applicable for both income
and expenses. First, the user has to add a new category first then only can add the
expenses record. Then, the user can add the new category by providing the category
name. The only validation in this form is a duplication record. If the user adds the
category that is existing in the table below, the system will not allow the user to add it.
Once the new category record does not cause any error, the system will display a

success message to inform the user. The notification Ul is shown in figure 5.4.24.

S&H Money Back

Category Added Successfully

Category Management (expenses)

Add

L

Existing Categories For expenses

NAME ACTION

EnEz

D

Figure 5.4.24 Success Message of Adding New Category

After that, the user is allowed to update and delete category functions in the
table. Once the user clicks on edit button in the table, the system will bring the category
name to the form to let user update. The Ul of the update category is shown in figure
5.4.25.

S&H Money Back

Category Management (expenses)

| Update

I

Existing Categories For expenses

NAME ACTION

Daily Edit | Delete
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Figure 5.4.25 Update Category Record

In the figure above, the validation will be the same as the add new category. The
user can update the category by modifying the form. If the record that the user wanted
to update does not cause any error, the system will update the category. Once
successfully updated, the system will prompt a success message to the user. The

notification of the success message is shown in figure 5.4.26.

S&H Money Back

Category Updated Successfully

Category Management (expenses)

‘ Add

[

Existing Categories For expenses

NAME ACTION

Edit | Delete

Figure 5.4.26 Success Message of Updating a Category

Next, the user can perform the delete function to delete a particular category by
clicking on the delete button. After clicking on the delete button, the system will also
prompt a message to inform the user the record has been deleted. The example of a

notification is shown in figure 5.4.27.

S&H Money Back

Catagory Deleted Successffully

Category Management (expenses)

Add

Existing Categories For expenses

NAME ACTION

Figure 5.4.27 Success Message of Deleting a Category
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After the user has done the category management, the user can go to add the

new expenses. The user interface of add new expenses is shown below in figure 5.4.28.

S&H Money Back

Expenses Management- Add Expenses Record

Existing Expenses Records

**Please noted that if the row is in red color means that the expense is ran out of budgeted category amount for the month **

Figure 5.4.28 Add Expenses Page

In the figure above, the user can add a new expense by filling in the required
information into the form. The user must fill all the input fields in the textboxes or
except for the category fields. This field will use a drop-down list to show all the
existing categories. The example of the category drop-down list is shown in figure

5.4.29.
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Expenses Amount:

o-5000.50

Expenses Description:

Description

Date:

dd/mm/yyyy

Category:
-- Select Category -- v
- Select Category --
Daily
Add

Figure 5.4.29 Category Drop-Down List

In the figure above, the user can choose the category accordingly. Once all the
input fields have been entered, the user can check the existence of the new record by
referring to the table. Once the user clicks on Add button, a validation will be
implemented to check whether the new expense exists in the table. The checking
condition is based on the expense date and description to determine whether it causes
any duplications. If the new record does not cause errors, the system will show a
success message to inform the user. The example of the success message of adding

new expense is shown in figure 5.4.30.
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Transaction Added Successfully.

Expenses Management- Add Expenses Record

Expenses Amount:

g SO000 50

Expenses Description:

Description

Date:

dd/mm/yyyy

Category:
-- Select Category -- .

Add

Existing Expenses Records

Figure 5.4.30 Success Message of Adding New Expense

Next, the user can view the expenses details by clicking on the Manage

Transaction button on the menu. The interface design for the list of transactions is
shown in figure 5.4.31.

S&H Money Back

Expenses Management- View Expenses Record

“*Please noted that if the row is in red color means that the expense Is ran out of budgeted category amount for the month.**

Show! 10+ entries ‘—'][,—.‘]Jx_] Column visibility

Date + Description Amount Category Actions

2021-08-18 Taxi 200.00 Daily Edit | Delote

Figure 5.4.31 List of Expenses
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In the figure above, the functionalities that users can perform in the list are
pagination, dynamic searching, sorting and selecting records per page. In addition, if
the row in the list has a red background, it means that the expenses have already run
out of this category’s budget. Furthermore, edit and delete functionalities can be
performed in this expenses list. Once the user clicks on the Edit button, the system
will switch to the edit expenses page. The Ul design of the edit expenses page is

shown in figure 5.4.32.

Edit Expenses Record

Expenses Amount:

200.00

Expenses Description:

Taxi

Date:

18/08/2021

Category:
Daily

Update H

Figure 5.4.32 Edit Expense Page

In the figure above, the system will display the expense information to let
users edit the expense. All the validation in this form will be the same as the add new
expense form. Once the user has finished making the modifications, the user can click
on the Update button to update it to the database. After that, the system will also show

a success message to the user. The success message is shown in figure 5.4.33.
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Transaction Updated Successfully.

Expenses Management- View Expenses Record

ed that if the row is in red color means that the expense is ran out of budgeted category amount for the month.**

Copy ] Excel ] Print ] PDF ] Column visibility ]

Date v Description Amount Category Actions
2021-08-18 Taxi 150.00 Daily Edit | Delete

Figure 5.4.33 Success Message of Updating an expense

Furthermore, the user can perform the delete function to delete a particular
expense by clicking on the delete button. After clicking on the delete button, the
system will also prompt a message to inform the user the record has been deleted. The

example of a notification is shown in figure 5.4.34.

Expenses Deleted Successfully

Expenses Management- View Expenses Record

ited that if the row is in red color means that the expense is ran out of budgeted category amount for the montl

Date Description Amount Category Actions

No records

Figure 5.4.34 Success Message of Deleting an Expense

Lastly, as mentioned earlier, the Ul and functionalities of income management
will be totally the same as this expenses management, such as manage categories for
income, add new income, delete income, edit income records, pagination, dynamic

searching and so on.
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5.4.4 Personal Budgeting

After managing the income and expense, the user can click on the Budgeting
button in the dashboard, the system will switch the user to the budgeting home page to
manage the budget plan. The Ul design for the budgeting menu is shown in figure
5.4.35.

S&H Money Back

Budget Management

’ Account Budget Planning

‘ Category Budget Planning ‘

| Edit Account Budget Planning

Figure 5.4.35 Budget Menu Interface

Upon clicking the Account Budget Planning button, the application will display
a form to prompt the user to enter the account budget plan information. The interface
design of the account budget plan activity is shown in figure 5.4.36.

S&H Money Back

Budget Management-Add Account Budget

Total Budget Amount

Add

Existing Budget

AMOUNT SPENT DATE

Figure 5.4.36 Add Account Budget Page

In the figure above, the user can add a new account budget plan by providing
the total budget amount and the budget month. The basic validations such as empty
input, duplicated record, and invalid format will be implemented in this form. Once the

details that the user entered have been validated without any problem, the system will
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display a success message to the user and store it in the table below. The success

message of adding an account budget plan is shown in figure 5.4.37.

Budget Added Successfully

Budget Management-Add Account Budget

Total Budget Amount:

eg:5000.50

Budget for the month:

Add

Existing Budget
AMOUNT SPENT DATE

10000.00 600 August, 2021

Figure 5.4.37 Success Message of Adding an Account Budget

In the figure above, once the new account budget plan has been added to this
application, the system will immediately detect the existing expense for the month and
show the status of this account budget plan in the table. However, if the account budget
amount is lesser than the spent amount, the related row will be shown in red colour to
warn the user the status. The Ul of the account budget plan showed a warning message

is shown in figure 5.4.38.
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S&H Money Back

Budget Added Successfully

Budget Management-Add Account Budget

Total Budget Amount:

Budget for the month:

Add

Existing Budget

AMOUNT SPENT DATE

Figure 5.4.38 Warning Message for Account Budget Plan

Once the user has created an account budget plan, the user can add category-
budget plans by clicking on the Category Budget Plan in the budget menu. The user
will then be prompted to add, delete or update a category budget plan. The user interface

design is as illustrated in figure 5.4.39

S&H Money Back

Budget Management- Expenses Budget

Budget Amount
Under Which Budgeted Account?:
-- Select Budgeted Account -- »

Category

-- Select Category --

Add

Existing Budget

CATEGORY TOTAL BUDGETED ACTION
ACCOUNT'S DATE&

AMOUNT

Figure 5.4.39 Category Budget Plan Management

In the figure above, the user can add a category budget plan by providing the
budget amount, from which account budget plan and which category. Basic validations
will be implemented for this form, such as the invalid format of amount and duplication.
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However, if there are no account budget plans or categories, the application will prompt
an error message to notify users to add the information. In addition, if the category
budget plan exceeded the account budget plan, the application will prompt an error
message to the user. Once all the input fields are correct, the system will display a
success message to inform the user that the record has been added. The success message

of adding a category budget plan is shown in figure 5.4.40.

S&H Money Back|

Budget Added Successfully.

Budget Management- Expenses Budget

Under Which Budgeted Account?.
-- Select Budgeted Account -- v
—_—

Category:
-- Select Category -

Add

Existing Budget

Clear

CATEGORY AMOUNT TOTAL BUDGETED ACTION
ACCOUNT'S DATE&
AMOUNT

Dally 500.00 10000.00, August, 2021 Edit | Delete

Figure 5.4.40 Success Message of Adding a Category Budget Plan

In the figure above, the success message will show on the top of the page. After
that, the table below will automatically show the record immediately. The user can click
on the Edit button to update a particular category plan. Once the user clicks on the Edit
button, the user will be redirected to the update form to modify the category budget

plan. The Ul design is designed as illustrated in figure 5.4.41.
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S&H Money Back

Budget Management-Expenses Budget

Budget Amount

500.00

Under Which Budgeted Account?.
10000.00, Aug.2021

Category
Daily
Update
L
Existing Budget
CATEGORY AMOUNT TOTAL BUDGETED
ACCOUNT'S DATE&
AMOUNT
Daily 500.00 10000.00, August, 2021

Figure 5.4.41 Update Category Budget Plan Page

In the figure above, the system will display the record in the form for user to
modify. The validation of this update function will be the same as the add function.
Once the user updates with a valid record, the system will display a success message to

let the user know. The success message is shown in figure 5.4.42.

S&H Money Back

Budget Updated Successfully.

Budget Management- Expenses Budget

Under Which Budgeted Account?:
-- Select Budgeted Account -- »

Category

-- Select Category --

Add

Existing Budget

CATEGORY AMOUNT TOTAL BUDGETED ACTION
ACCOUNT'S DATE&
AMOUNT
Dally 600.00 10000.00, August, 2021 Edit | Dolote

Figure 5.4.42 Success Message of Updating Category Budget Plan
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Next, the user can perform the delete function to delete a particular category-
budget plan by clicking on delete button in the table. After clicking on the delete button,
the system will also prompt a message to inform the user the record has been deleted.
The example of a notification is shown in figure 5.4.43.

S&H Money Back

Budget Deleted Successffully

Budget Management- Expenses Budget

B ——— =

Existing Budget

CATEGORY AMOUNT TOTAL BUDGETED

Figure 5.4.43 Success Message of Deleting a Category Budget Plan

These are all the category budget plan management and Ul. Next, the
user can modify the account budget plan by clicking on the Edit Account Budget
Planning button in the budget menu, the user will be redirected to the view account
budget plan interface. The user interface for the budget management is shown below in
figure 5.4.44.

S&H Money Back

Budget Management-View Account Budget

e 10" I copy || Excel | Print || POF Solumn visibility

Amount Spent Month Action

10000.00 600 August, 2021 Edit | Delete

Showing 1to 1 of 1 entries

Figure 5.4.44 The List of Account Budget Plan

This table shows the budget plan amount, spent amount, and the Month of the
budget plan. Users can refer to the table to see the current status of each of the account
budget plans. Next, the user can perform sorting, dynamic searching, select record per
page and pagination in this table. In addition, the user can perform the edit and delete
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function by clicking on the related button in a particular row. Once the user clicks on
the Edit button, the user will be redirected to the update form to modify the account

budget plan. The Ul design of the update form is designed as in figure 5.4.45.

Edit Budget Information

Total Budget Amount:

i

10000.00

Budget for the month:

August, 2021

Update |

Figure 5.4.45 Edit Account Budget Plan

In the figure above, the system will display the record in the form for user to
modify. The validation of this edit function will be the same as the add function, such
as empty input, duplication and invalid format input. Once the user updates with valid
information, the system will display a success message to let the user know. The success

message is shown in figure 5.4.46.

Budget Updated Successfully.

Budget Management-View Account Budget

Copy ] Excel ] Print ] PDF ] Column visibility ]

Amount Spent Month v Action

11000.00 600 August, 2021 Edit I Delete I

Figure 5.4.46 Success Message of Editing an Account Budget Plan
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In the figure above, the success message will be shown at the top of the page.
After that, in the table, the record is changed according to the update form. Next, the
user can perform the delete function to delete a particular account budget plan by
clicking on the delete button in the table. After clicking on the delete button, the system
will display a success message to inform the user that the record has been deleted. The

example of a notification is shown in figure 5.4.47.

Budget Deleted Successffully

Budget Management-View Account Budget

Copy ] Excel ] Print ] PDF l Column visibility ]

Amount Spent Month v Action

No data available in table

Figure 5.4.47 Success Message of Deleting an Account Budget Plan

These are the Ul and functionalities of the personal budgeting module. After
that, back to the expenses menu interface, the overall status will show the budget plan
with the spent amount (expenses) to keep track of the budget plan. The overall status

table is shown in figure 5.4.48.

Expenses Management

Manage Category
Add Transaction

Overall Status of Budgeted Amount and Transaction

Figure 5.4.48 Overall Status Table of Budgeted Amount and Transaction

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR
117



CHAPTER 5

In the figure above, once there existed any categories budget plan, the overall
status will straight away display the related data such as budgeted amount, spent
expenses, and remaining budget to user see. However, if the row is in the red
background, the category budget plan is run out of budget. Therefore, it is used to warn

user need to save money or spend less money.
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5.4.5 Generate Report

First, this module covers income and expenses management and the personal
budget module. The reason is that this module is used to generate external reports such
as pdf and excel in these modules. Therefore, the user needs to click on the related
button to trigger the functionalities of this module. The Ul of this module is shown in
figure 5.4.49.

@ My Dashboard

EXPENSES INCOME BUDGETING EDIT ACCOUNT
Copy Excel Print PDF(ALL) PDF (CurrentPage) Column visibility Show |10 v entries Search:
Date v Transaction Name Amount
2021-08-23 Taxi - RM 500.00
2021-08-16 Bus - RM 100.00

Showing 1 to 2 of 2 entries Previous il Next

Figure 5.4.49 Generate Report in Home Page

In the figure above, when the user added income or expenses, the table will
show the transaction to let users see the overall transaction that was recently involved.
If the transaction is an expense in the amount column, the font colour will be in red
with a “-*“ before the amount. On the other hand, if the transaction is income, the font
colour will be in green colour with a “+” before the amount. Instead of referring to the
recent income and expenses in the dashboard, the user can just see the recent transaction
in this home page table. However, if the user wants to keep track of previous
transactions, the user needs to go to the respective dashboard to see more details or
search in this home page table to see the record. After that, there are quite many buttons
such as Excel, Print, PDF(ALL), PDF(CurrentPage), Column Visibility in the table
above. The PDF and Excel buttons are used to generate the report to the file type of
PDF or Excel. The PDF report can be divided into two different types: generate pdf
report containing all the records and generate pdf report containing the record based on
the current page. Once the user clicks on one of the buttons, the system will first prompt
a file explorer to let the user choose the file location. The Ul of selecting file location

is shown in figure 5.4.50.
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|| —————i |

4 H > ThisPC > Desktop > v O O Search Desktop
| Organize ~ New folder = - (7]
w Excel Print PDF(ALL) PD —
~ e . ~
— = This PC Name e ownership Date modified Type
te v Tran ¥ 3D Objects Vs /12/2019 7:33 PM File fo

10:43 AM File fo!

[ Desktop BGM

1-08-23 Taxi B Documents Ethic_present File fo
1-08-16 Bus ¥ Downloads fre fllefo
N FYP1 File fo!
b Music
Games File fo!
fing 1 to 2 of 2 entries = Pictures N
human_ppt File fol
i Videos Intern File fo!
E.05© IT Software File fol
- DATA (D) v < >
NN pense Income Records] “—
Save as type: | Microsoft Edge PDF Document (*.pdf) ~
 Hide Folders Cancel

Figure 5.4.50 Selecting File Location

In the figure above, the user can rename the file name and choose the location
to export the report to their device. Once the report has been generated, the user can go
to the file location to open the pdf file to see the record. The format and Ul of the pdf

file are shown in figure 5.4.51.

Expense & Income Records

Date Transaction Name Amount
2021-08-23 Taxi - RM 500.00
2021-08-16 Bus -RM 100.00

Figure 5.4.51 PDF Report Content

After that, if the user clicks on the Excel button in the table, the same steps will

be taken in figure 5.4.37. Once the excel file has been generated, the user can go to the
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file location to open the excel file. The Ul and format of the excel file are shown in

figure 5.4.52.
A B C
1 S&H Money
2 |Date Transaction Name Amount
3 23/8/2021 Taxi - RM 500.00
4 16/8/2021 Bus - RM 100.00
5
b
7
3

Figure 5.4.52 Excel Report Content

In the figure above, all the records will store in an excel file. This file is allowed

the user to do some manual modification based on the user preference or save it to keep

as a copy. Back to the table, as mentioned earlier, if the user clicks on the Print button,

the system will prompt the printing step. The Ul of the printing step is shown in figure

5.4.58.

@ My Dashboard

~'S&H Money

Date Transaction Name Amount
1 2021-08-23 Taxi - RM 500.00
‘ Search:
| 2021-08-16 Bus - RM 100.00
Amount
i Print X - RM 500.00
General
- RM 100.00

SelectPrinter

& Fax

@ Microsoft Print to PDF

=3 Microsoft XPS Document Writer

<

Status Ready
Location:

=3 OneNote (Desktap)
53 OneNote for Windows 10
=3 Wondershare PDFelement

>
Preferences

Find Printer...

Comment

Page Range
@ All MNumber of copies: 1 =

Selection Current Page

Pages:
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Figure 5.4.53 Transaction Printing Steps

In the figure above, if the user has his or her own printer, the user can connect
itand print the record to a hardcopy. All the steps will be the same as the normal printing
steps. After that, for the Column Visibility button, when the user clicks on the button,
the system will show the available columns in the table to let the user select which
columns are hidden or showing. The Ul of selecting columns visibility is shown in
figure 5.4.54.

Date

Transaction Na...

Amount

Figure 5.4.54 Selecting Column Visibility

Based on figure 5.4.54, the user is allowed to click on the columns that are
shown by the system. Once the user clicks on one of the columns, the table will
immediately change the table columns. The table after selecting some columns
visibility is shown in figure 5.4.55.

Copy Excel | Print PDF(ALL) H PDF(CurrentPage) Column visibility Show 10~ |entries Search:
Date + Amount
2021-08-23 - RM 500.00
2021-08-16 - RM 100.00
Showing 1 to 2 of 2 entries Previous Next

Figure 5.4.55 Table After Selecting Columns Visibility
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In the figure above, the table has been filtered after the user performs the column
visibility. If the user wants to show back the related columns, the user can just proceed
to the same step as how to hide the column visibility. In addition, this generate report
module not only covers this table but is also implemented in the income and expenses
module and personal budgeting module. The Ul of this generate report module in the

income and expense module is shown in Figures 5.4.56 and 5.4.57.

Expenses Management- View Expenses Record

**Please noted that if the row is in red color means that the expense is ran out of budgeted category amount for the month.**

Show 10+ |entries Copy Excel Print PDF Solum Search
Date + Description Amount Category Actions
2021-08-23 Edit  Delete
2021-08-16 Edit Delete
Showing 110 2 of 2 entries Previous 1 Next

Figure 5.4.56 Generate Report Functions in Expenses List

S&H Money Back

Income Management- View Income Records

Copy ] Exce l Print l POF ||| Column visibility ] Search:

Date + Description Amount Category Actions

2021-08-10 Family 500.00 Daily Edit | Delete

Showing 1to 1 of 1 entries Previous 1

Show |10 v |entries

Figure 5.4.57 Generate Report Functions in Income List

In the figure above, all the buttons above the table will work exactly the same
as the function explained in the previous figure. Next, the Ul of this generate report

module in the personal budgeting module is shown in figure 5.4.58.

Budget Management-View Account Budget

Show 10 |entries Copy Excel Print PDF Solum

Amount Spent Month . Action

1500.00 1100 August, 2021 Edit | Delete

Showing 110 1 of 1 entries Previous

Search:
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Figure 5.4.58 Generate Report Functions in Personal Budgeting

In figure 5.4.58, the user can perform the generate report function by clicking
on those buttons above the table. All the functionalities will be the same as the table on

the home page.

5.4.6 Generate Graph and Chart

In this module, the graph and chart generation is based on the record that user
has entered to the expenses and income module, budget plan module and account
module. First, this module is able to generate a yearly summarised pie chart to let user
visualise their personal finance status. Figure 5.4.59 shows the output of yearly

expenses and income pie chart.

S&H Money Logout

Welcome, SianHong

& Edit User Select Year *

(@ Total: RM46665

My Expenses Activities My Income Activities

Account Management

& Main

Current Balance: RM 10928 s
& May Bank

Current Balance: RM 15737

& new tast
Current Balance: RM 20000

+ Add Account

& Sellings

Overall Expenses Overall Income
Category Total Amount Category Total Amount
house RM 29466.00 salary RM 540.00
food RM 8135.00 Family RM 500.00
daily1 RM 1311.00
teseth RM 100.00

test2 RM 100.00

Figure 5.4.59 Pie Chart of Income and Expenses

In the figure above, if the user is added some data to the expenses and income
module, this graph and chart module is able to generate the pie chart as shown in figure
5.4.59. After that, there is a table below the pie chart. Basically, the table is used to
show how much money for the category in the particular year. By default, the pie chart
is shown all the expenses and income without grouped by any years. If the user wants

to see particular year overall income and expenses pie chart, the user has to use the filter
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function provided by choosing the year on the pie chart dropdown list. The select option

for this pie chart is shown in figure 5.4.60.

S&H Money

Logout

Welcome, SlanHong
& Edit User
@ Total: RMA46E65
Wy Expenses Activities

Account Management @ dsiyt

I @ ood

& Main house

Current Balance: RM 10928 ’ ® tesets
o etz

& May Bank h

Current Balance: RM 15737

& new test

Current Balance: RM 20000

@& Seftings

Overall Expenses

Category Total Amount
house RM 29468.00
food RM 9135.00
daily1 RM1311.00
tesets RM 100.00
test2 RM 100.00

@ Famiy

@ saiary
Qverall Income
Category Total Amount
salary RM 540.00
Family RM 500.00

Figure 5.4.60 Filter Function for Pie Chart

In the figure above, the user can choose a year in the drop-down list to perform

filter function. After the user has chosen a year, the application will refresh the page to

display the related information. Figure 5.4.61 shows the output of using filter function

on this pie chart.

S&H Money

Welcome, SianHong

& Edit User

@ Total: RM46665
My Expenses Activities For 2021

Account Management ® foou

I ® house

& Main
Current Balance: RM 10928

& May Bank
Current Balance: RM 15737

& new test
Curent Balance: RM 20000

+ Add Account

& Seltings

Overall Expenses

Category Total Amount
housa RM 27466.00
food RM 9135.00

Selact Year v

My Incems Activities Fer 2021

Overall Income
Category Total Amount

salary RM 540.00

Figure 5.4.61 Filter Function Result
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Figure 5.4.61 shows the result of this filter function. The title of the pie chart is
shown “My Expenses Activities for 2021 if the user has chosen 2021 in the filter list.
The income pie chart is the same as expense as well. Not only that, the overall table
below the pie chart will also change the value based on the filter value. Furthermore, in
order to give user has a better view of their income and expenses records, this
application is able to generate monthly line chart record. This monthly line chart record
keep changing when the user has performed the filter function that discussed earlier. If
the user choose year 2021, the line chart will be based on the year 2021 to generate the
pattern by month categories( Jan, Feb and etc). Figure 5.4.62 shows the output of line

chart.

S&H Money Logout

Welcome, SlanHong

& Edit User Select Year

(0 Total: RM46665
Expenses and Income Comparison for 2022

Account Management

& Wain .
Current Balanca: RM 10828 2,250

& May Bank oo

Current Balance: RM 15737 500

& new test

Current Balance: RM 20000

+ Add Account

@ Seltings January February

Account Balance Status

Account Percentage

Currency Used: Rinasit (NVR)

[

Figure 5.4.62 Income and Expenses Line Chart

In the figure above, if there is not any selected filter value, the line chart by
default is shown the current year income and expenses record. However, only the month
had income and expenses records will be displayed in the line chart. In other words, if
there is not any income and expenses records in January and March but had records in
February and April, the line chart only displayed February and April line chart. Moving
on, another pie chart is used in this application to show the percentage of each account

usage. Figure 5.4.63 shows the output of the account pie chart.
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S&H Money Logout

Welcome, SianHong Account Balance Status

& Edit User Conmvass Tl

Account Percentage
Gurrency Used: Ringsit (MVR)
new test - 42.86%

31 Total: RM46665

Account Management

& May Bank

Current Balance: RM 15737

& new test
Current Balance: RM 20000 May Bank - 33.72%—

Main - 23.42%
4 Add Account

& Settings. @ Main @ May Bank @ new test Camvasis.om

May Bank

new test

43%

Figure 5.4.63 Account Percentage Pie Chart

In the figure above, the pie chart is used all the account’s balance to generate
the percentage and after that visualise the percentage in pie chart and a progress bar
chart. Furthermore, the user can use mouse to touch on the pie chart in order to see how

many balance the respective account have. Figure 5.4.64 shows the output when the

user touch on the account pie chart.

Welcome, SlanHong J

& Edit User —— Expenses —— Income

0 Total: RM46865

Account Balance Status
Account Management Convasss Tl

Account Percentage
Currency Used: Ringsit (MYR)
new test - 42.86%
& May Bank
Current Balance: RM 15737

& new test
Current Balance: RM 20000

May Bank: RM15,737
+ Add Account
& Settings.

May Bank - 33.72%—"
“—Main - 23.42%

May Bank

Figure 5.4.64 Account Balance in Pie Chart

After that, an option icon is displayed on the top right corner of the pie chart.
This icon is used to export the chart pattern to the external file, such as PNG. JPG and

Printing. The option values is shown in figure 5.4.65.
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Account Balance Status

Camrvasts Trid

Account Percentage =

Currency Used: Ringsit (MYR) Print
new test - 42.86% Save as JPEG

Save as PNG

May Bank - 33.72%—
Main - 23.42%

@ Main @ May Bank @ new test

Main

Figure 5.4.65 Export Pie Chart

Once the user clicks on any of the option values, the flow of exporting is totally
same as the generate report module, the only different is the export result. Figure 5.4.66

shows the export pie chart result in PNG file format.

Account Percentage

Currency Used: Ringsit (MYR)
new test - 42.86%

May Bank - 33.72%

Main - 23.42%

Figure 5.4.66 Export Pie Chart Result

Moreover, a line chart of budget plan is shown below the account pie chart. This
budget plan line chart is used to display the how much money have saved for each
account budget plan. The basic concept is totally same as the line chart of income and
expenses. This account budget plan line chart is only shown the month which had the
account budget plan. If the month did not have any account budget plan, the line chart
would not display for that month. Figure 5.4.67 shows the output of account budget

plan.
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& May Bank
Current Balance: RM 15737

& new test
Current Balance: RM 20000

Select Year v |

Your Account Budeget Plan Save

£ Settings 12,000 a

+ Add Aceount

)
g

Ringgit (RM|
>
g

~7

March, 2021 May, 2021 July, 2021 August, 2021 February 2022,

Figure 5.4.67 Line Chart of Account Budget Plan

In the figure above, the filter function is same as the income and expenses line
chart. By default, it is shown current year account budget plan if there is not any years
chosen in the filter function. After that, if the user wants to see how much money is
saved for particular month, the user can touch on the pointer to view the amount. The

example output is shown in figure 5.4.68.

Select Year v
Your Account Budeget Plan Save
14,000
12,000 A
10,000 /
— 8,000
g
~— 6,000
=
8 aool ey 2021 ewz.9ee]
£ 0
& 2,000 — ]
0
-2,000 ~7
-4,000
March, 2021 May, 2021 July, 2021 August, 2021 February, 2022 .. .

Figure 5.4.68 Amount Saved for Account Budget Plan

In a nutshell, this generate graph and chart module is able to help user visualise
their personal finance status and based on the current status to make some important
financial decision. The chart included in this application had income and expenses line
chart and pie chart, account status pie chart and account budget plan line chart.
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5.5 Concluding Remark

In a nutshell, this chapter is mainly discussed how this developed application
has been implemented in terms of the project set up, application’s setting and
configuration as well as the system operation. Since this is a desktop-based application,
the screenshots of installation steps of this application has been shown to help to solve
any unnecessary confusion. After that, all the functions of this application have been
separated by module and included with a lot of screenshots picture for reference. Not
only that, a table has been displayed to list down all the required internal or external
libraries for this application design, function operation and graph and chart

visualization.

In the next chapter, system evaluation and testing for this application will be

discussed.
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CHAPTER 6

SYSTEM EVALUATION AND DISCUSSION

In this chapter, the system evaluation and discussion of this application is discussed.
The chapter will start with the system testing and performance metrics and included the
test case for this application. After that, testing result will be shown based on the test
cases created earlier. Lastly, the project challenges and objective evaluation will be

discussed after the testing result.

6.1 System Performance Metrics

This personal finance application aims to have at most 3 seconds to connect
with the backend database. Furthermore, this application aims to process the user’s
operations, such as the CRUD functions, within a maximum of 3 seconds per operation.
Every time the user makes an input to the system, the system will ensure that the
maximum process time is under 3 seconds when storing inputs into the MySQL
database. Moreover, the graph and chart generation feature will change within a
maximum of 5 seconds upon user input. The system performance requirements are
paramount in this application because they ensure that university students can quickly

keep track of their personal finance.
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6.2 Testing Setup and Result

6.2.1 User Module

In this section, the basic testing of the User Management Module is performed.

The test cases are described to three activities in this module, namely Register, Login

and Change Password activity.

Login Activity:

Table 6.1 Test Case: Press the Login button with empty input
Test Case Name | Press the Login button with empty input
Test Case User presses the Login button without filling in the email and
Description password_
Input
SEHMONEY
Results Login or register
Forgot or Change Password? Register
Status Pass
(Pass/Fail)
Table 6.2 Test Case: Valid email but invalid password

Test Case Name

Valid email but invalid password

Test Case

Description

User presses the Login button with a valid email but an invalid

password.
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Input Login or register
test@gmail.com
Results Login or register
Status Pass
(Pass/Fail)
Table 6.3 Test Case: Invalid email and password

Test Case Name

Invalid email and password

Test Case

Description

User presses the Login button with an invalid email and password.

Input

S&EHMONEY

Login or register

invalidem@gmail.com

Change Password? Register
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Results
S&EHMONEY
Login or register
Change Password? Register
Status Pass
(Pass/Fail)

Table 6.4 Test Case: Invalid email format

Test Case Name | Invalid email format

Test Case User presses the Login button with an invalid email format.
Description
InDUt Login or register

asd_email.com
_®

Change Password? Register
Results Login or register
asd_email.com|
_ @
Status Pass
(Pass/Fail)
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Reqgister Activity:

Table 6.5 Test Case: Empty Input Fields

Test Case Name | Empty Input Fields
Test Case User presses the Register button without filling in the email and
Description password.
|nput Register
Email
eg: 0115124521
Password
Results Register
Username
Password &
Status
(Pass/Fail)

Table 6.6 Test Case: Invalid Phone Number

Test Case Name

Empty Input Fields

Test Case

Description

User presses the Register button with invalid phone number.
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Input
test@gmail.com
0154612
Results
Password
Status Pass
(Pass/Fail)
Table 6.7 Test Case: Email and password that exists in the system

Test Case Name

Email and password that exists in the system

Test Case

Description

User presses the Register button with an email and password that

exists in the system.

Input

Register

SianHong

ngsianhong1@gmail.com

0194914144
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Results Register
Username
Email
Password
Status Pass
(Pass/Fail)

Forgot or Change Password Activity:

Table 6.8 Test Case: Empty Input Fields

Test Case Name | Empty Input Fields

Test Case User presses the Change button without filling in the email.
Description

Input
S&HMONEY

Reset Password
'

Results S&HMONEY

Reset Password

Back
Status Pass
(Pass/Fail)
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Table 6.9 Test Case: Invalid email
Test Case Name | Invalid email
Test Case User presses the Change button with an invalid email.
Description
Input
P S&EHMONEY
Reset Password
hgsianhong1gmai.com
Result
esults S&HMONEY
Reset Password
Back
Status Pass
(Pass/Fail)

Table 6.10  Test Case: Not registered email

Test Case Name

Invalid email

Test Case

Description

User presses the Change button with a not registered email.
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Input
S&HMONEY
Reset Password
Results
S&EHMONEY
Reset Password
Status Pass
(Pass/Fail)

Table 6.11 Test Case: Valid email

Test Case Name | Valid email

Test Case User presses the Change button with a valid email.
Description
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Input

Results

S&HMONEY

Reset Password

ong1@gmail.com|

S&HMONEY

Reset Password

Email

Reset your password for your S&H = 2
Money account Wzl x

S&H Money <saH_noreply@phptest-f2.. 00:34 (035¥ha0) W -

E=1

Hello,

Follow this link to reset your S&H Money account password for your
ngsianhong1@gmail. com account

hitps-//phptest-f201b firebaseapp.com fauth/action?mode=-resetPassword&
ocobCode=gKOIzPbY2RUAA01gM48Y SFOIWYFdED

L34pbl DGxTIxsAAAF_t6DUawsapiKey=AlzaSyDngH./h2snQIPGATDsE
dOP8EZQg)_CE_s&lang=en

f you didn’t ask to reset or change your password, you can ignore this emai
Thanks.

Your S&H Money team

’
E|
il
pi
W
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Status
(Pass/Fail)

Pass
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6.2.2 Account Module
In this subsection, basic testing of the Account Management module is
performed. The test cases are described to two activities in this module, namely Add

Account, Update Account activity and View Account activity.

Add Account Activity:

Table 6.12  Test Case: Add with Empty Input Field

Test Case Name Add with Empty Input Field
Test Case Description | User presses the Add button without filling in the
information.
Input
Account ID:
1D
Account Name:
Account Name
Opening Balance:
Enter balance
Month
Add
Results
Account ID
m
Account Name:
Account Name
Opening Balance:
Enter balance
Month
Add
Status (Pass/Fail) Pass
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Table 6.13

Test Case: Invalid format of starting balance

Test Case Name

Invalid format of starting balance

Test Case Description

User presses the Add button

information.

without filling

in the

Input

Account ID:

12313

Account Name:

May Bank

Opening Balance:

-1231

Month
August, 2021

Results

Opening Balance must be greater than o and lesser than 10000000000

Add Account

Account 1D

Account Name:

Account Name

Opening Balance:

Enter balance

Month

Add

Status (Pass/Fail)

Pass
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Table 6.14  Test Case: Duplication account ID

Test Case Name Duplication account ID

Test Case Description | User presses the Add button with an account ID that is

existing in the system.

Input

Account ID:

6484645

Account Name:

May Bank

Opening Balance:

4000

Month

August, 2021

Add

Results

Account ID already Exists, Please refer to the table below.

Add Account

Account ID:

D

Account Name:

Account Name

Opening Balance:

Enter balance

Add

Status (Pass/Fail) Pass
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Update Account Activity:

Table 6.15  Test Case: Invalid format of starting balance

Test Case Name Invalid format of starting balance

Test Case Description | User presses the Update button with an invalid format of

starting balance.

Input

Account 1D

6484645

Account Name:

Public Bank

Opening Balance:

-s000.00

Month

August, 2021

Copeme |

Results .
Opening Balance must be >0 and <10000000000.

Edit Account Information

Account 1D:

6484645

Account Namae:

Public Bank

Opening Balance:

5000.00

Month:

August, 2021

[ovamre |

Status (Pass/Fail) Pass
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Table 6.16  Test Case: Duplication account ID

Test Case Name Duplication account ID

Test Case Description | User presses the Update button with an account name that is

existing in the system.

Input

Account ID:

11111

Account Name:

Public Bank

Opening Balance:

5000.00

Month:

August, 2021

Update |

Results

Account ID already Existed, Please refer back to the table.

Edit Account Information

Account 1D:

6484645

Account Name

Public Bank

Opening Balance:

5000.00

Month:
August, 2021

Update |

Status (Pass/Fail) Pass
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View Account Activity:

Table 6.17 Test Case: Delete account

Test Case Name | Delete an account
Test Case | User presses a particular Delete button in the record list.
Description
Input
All Account Settings
1123 Main m
May Bank m

111 tost mm

Results
All Account Settings

Status Pass
(Pass/Fail)
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6.2.3 Income and Expenses Module

In this subsection, basic testing of the Income and Expenses Management
module is performed. The test cases are described as four activities in this module: add
income and expenses, update income and expenses, add category, and update category

activity.

Add Income and Expenses Activity:

Table 6.18  Test Case: Empty Input Fields

Test Case Name Empty Input Fields

Test Case Description | User presses the Add button without filling in the

information.

Input

Expenses Amount:

eg:5000.50

Expenses Description:

Description

Date:

dd/mm/yyyy

Category:
-- Select Category --

Add

Results Expenses Amount:
kg:5000.50

Expenses Description:

Description

Date

dd/mm/yyyy

Category:
-- Select Category -- v

Status (Pass/Fail) Pass
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Table 6.19

Test Case: Invalid format of expense amount

Test Case Name

Invalid format of expense amount

Test Case Description

User presses the Add button with an invalid format of

amount.
Input
Expenses Amount:
-64555
Expenses Description:
Bus
Date:
05/08/2021
Category:
Daily
Add
I
Results

Expenses amount must be greater than 0 and lesser than 10000000000.

Expenses Management- Add Expenses Record

Expenses Amount:

Expenses Description:

Description

Date:

dd/mm/yyyy

Category:
-- Select Category --

Add

Status (Pass/Fail)

Pass
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Table 6.20  Test Case: Expense without any categories.

Test Case Name

Expense without any categories.

Test Case Description

User adds an income or expense without any categories.

Input

Expenses Amount:

€g:5000.50

Expenses Description:

Description

Date:

dd/mm/yyyy

Category:
-- Select Category -- v

I -- Select Category --

Add

Results

Please noted that you did not have any catogeries, you need to add it then only can add expenses record.

Expenses Management- Add Expenses Record

dd/mm/yyyy

Category
-- Select Category --

Add

Status (Pass/Fail)

Pass

Table 6.21  Test Case: Income or Expenses that is existing in the system

Test Case Name

Income or Expenses that is existing in the system

Test Case Description

User presses the Add button with an income or expense that

IS existing in the system.

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR

150




CHAPTER 6

Input

Expenses Amount:

4111

Expenses Description:

Taxi

Date:

23/08/2021

Category:
Daily -

L

Results

This record Already existed, if you would like to increase the amount, you can go to manage transaction to edit the record

Expenses Management- Add Expenses Record

Expenses Description:

Description

Date:

dd/mm/yyyy

Category:
-- Select Category --

Add

Status (Pass/Fail)

Pass

Update Income and Expenses Activity:

Table 6.22  Test Case: Empty input fields for update income and expense

Test Case Name

Empty input fields for update income and expense

Test Case Description

User presses the Update button without filling in all the

required information.
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Input

Edit Expenses Record

Expenses Amount:

5000.00

Expenses Description:

Description

Date:

23/08/2021

Category:
Daily v

[ |

Results

Expenses Amount:

5000.00

Expenses Description:

[Description

Date:

23/08/2021

Category:
Daily v

Update |

Status (Pass/Fail) Pass

Table 6.23  Test Case: Invalid format of income and expense amount

Test Case Name Invalid format of income and expense amount

Test Case Description | User presses the Update button with an invalid format of the

amount.
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Input

Edit Expenses Record

Expenses Amount:

+5000.00

Expenses Description:

Taxi

Date:

23/08/2021

Category:
Daily v

Results Expenses amount must be greater than 0 and lesser than 10000000000.

Edit Expenses Record

Expenses Amount:

5000.00

Expenses Description:

Taxi

Date:
23/08/2021

Category:
Daily

Update

Status (Pass/Fail) Pass

Table 6.24  Test Case: Update duplication income and expense

Test Case Name Update duplication income and expense

Test Case Description | User presses the Update button with an income or transaction

that is existing in the system.
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Input

Edit Expenses Record

Expenses Amount:

100.00

Expenses Description:

Taxi

Date

23/08/2021

Category:
Daily v

Update |

Results

This record Already existed. if you would like to increase the amount, you can go to manage transaction to edit the record

Edit Expenses Record
VIOIOI;O o
Bus
Emtos 2021 (m]
Status (Pass/Fail) Pass
Table 6.25  Test Case: Delete income and expense

Test Case Name

Delete income and expense

Test Case

Description

User presses the Delete button in the record list.
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Input

S&H Morey Back

Expenses Management- View Expenses Record

+Please noted that if the row is in red color means that the expense is ran out of budgeted category amount for the month.**

Show 10+ entries

Date + Description Amount Category Actions
Face 100000 house - Dalols |
12110 a Fait | nelee |
asd 100. =
lests 100.00 esels Eait | rm_u.]
20220114 asda 1000.0¢ house w Dlete

Results

S&H Money Back
Expenses Deleted Successfully
Expenses Management- View Expenses Record
“*Please noted that if the row is in red color means that the expense is ran out of budgeted category amount for the month.*~
Shaw 10+ ent

Date Description Amount Category Actions
20220114 121100 Eait | vatate
2022011 d it | Deiete

Status (Pass/Fail)

Pass

Table 6.26  Test Case: Search income and expense

Test

Name

Case

Search income and expense

Test

Case

Description

User key in keyword to the search box to search record

Input

S&H Money Back

Expenses Management- View Expenses Record

**Please noted that if the row is in red color means that the expense is ran out of budgeted category amount for the month.**

Show 10+ entries Search:

Date « Description Amount Category Actions
2022.01-14 aaa 1211.00 daityl
20220114 asd 100.00 tesi2
20220114 tosts 100.00 tosots

ﬂ Delete

Results

S&H Money Back

Expenses Management- View Expenses Record

**Please noted that if the row is in red color means that the expense is ran out of budgeted category amount for the month.**

» lantrles Soarch: [dailyl] x

Date + Description Amount Category Actions
2022-01-14 aaa 1211.00 daily1 Eait | Delete
20220113 asdas 100.00 daily1

Showing 1o 2 of 2 entries (fitered from 16 total entrios) ? 1 Next

Status

(Pass/Fail)

Pass
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Add Category Activity:

Table 6.27  Test Case: Empty input fields for adding new category

Test Case Name Empty input fields for adding new category
Test Case Description | User presses the Add button without filling in the
information.
Input
Category Management (expenses)
Category Name:
Category Name
Add
I
Results -
Category Name:
kj'ategon‘ Name
Add ]
|
Status (Pass/Fail) Pass
Table 6.28  Test Case: Duplication of category name
Test Case Name Duplication of category name

Test Case Description | User presses the Add button with a category name that is

existing in the system.
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Input
Category Management (expenses)
Resu Its Category Already Existed
Category Management (expenses)
I
Status (Pass/Fail) Pass
View Category Activity:
Table 6.29  Test Case: Delete a category which was being used

Test Case | Delete a category which was being used
Name
Test Case | User presses a particular Delete button to delete a category is being used
Descriptio | in the applcaition.
n
Input

S&H Money

=

Existing Categories For expenses

NAME ACTION
3

Edit | Dele

Edit

it | elate

1111

tesets

Edit | Delete

:
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Result

Catagory cannot be deleted due to being used

Category Management (expenses)

Add

Existing Categories For expenses

house TR
Status Pass
(Pass/Fail)

Table 6.30  Test Case: Delete a category

Test  Case | Delete a category
Name

Test  Case | User presses a particular Delete button in the record list.
Description

Input

S&H Money

Add

Existing Categories For expenses

NAME ACTION
ouse
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Resu ItS S&H Money Back

Catagory Deleted Successfully

Category Management (expenses)

‘ Add
Existing Categories For expenses
house ﬂj M
food MM
Status Pass
(Pass/Fail)

Update Category Activity:

Table 6.31  Test Case: Empty input fields for updating new category

Test Case Name Empty input fields for updating new category
Test Case Description | User presses the Update button without filling in all the
required information.
Input
Category Management (expenses)
Category Name:
Coremre ]
|
Results Category Management (expenses)
Category Name:
lumne
[oweas |
Status (Pass/Fail) Pass
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Table 6.32  Test Case: Duplication of updating category name

Test Case Name Duplication of updating category name
Test Case Description | User presses the Update button with a category name that is
existing in the system.
Input
Category Management (expenses)
Update
Daity ‘En_qum-
L ____________________________________________________________|]
Results
Category Already Existed
Category Management (expenses)
Category Name:
Daily
I
Status (Pass/Fail) Pass
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6.2.4 Personal Budgeting

In this subsection, basic testing of the Personal Budgeting module is performed.
The test cases are described to four activities in this module, namely, add account
budget plan, update account budget plan, add category-budget plan, update category-
budget plan.

Add Account Budget Plan:

Table 6.33  Test Case: Empty input fields for adding account budget

Test Case Name Empty input fields for adding account budget
Test Case Description | User presses the Add button without filling in the
information.
Input
Budget Management-Add Account Budget
Total Budget Amount:
Budget for the month:
Add
[
Results i
Total Budget Amount:
g:5000.50 .
Budget for the month:
Add
|
Status (Pass/Fail) Pass
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Table 6.34  Test Case: Invalid amount for adding account budget

Test Case Name Invalid amount for adding account budget
Test Case Description | User presses the Add button with an invalid format of
amount.
Input
Total Budget Amount:
-1231
Budget for the month:
August, 2021
Add
I
Results
Budget amount must be greater than 0 and lesser than 10000000000.
Budget Management-Add Account Budget
Total Budget Amount
€g:5000.50
Budget for the month:
Add
|
Status (Pass/Fail) Pass
Table 6.35  Test Case: Duplication for adding account budget
Test Case Name Duplication for adding account budget

Test Case Description | User presses the Add button with an account budget that is

existing in the system.
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Input
Budget Management-Add Account Budget
Total Budget Amount
1500
Budget for the month
August, 2021 ‘v
Add
T
Existing Budget
AMOUNT SPENT DATE
1500.00 800 August, 2021
500.00 0 July, 2021
Results _
Budget for this month already created, Please refer to the table below.
Budget Management-Add Account Budget
Total Budget Amount
Budget for the month
Add
[
Status (Pass/Fail) Pass

View Account Budget Plan Activity:

Table 6.36  Test Case: Delete an account budget plan

Test Case

Name

Delete an account budget plan.

Test Case

Description

User presses a particular Delete button in the record list.
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Input

S&H Money Back

Budget Management-View Account Budget

Show 10 _v |entries

Results

S&H Money Back

Budget Deleted Successflully

Budget Management-View Account Budget

17000.00 14000 3000 March, 2021 &JM

10010.00 7044 966 May, 2021 Eai | alete |

2500.00 0 February, 2022 w E‘::J
Status Pass
(Pass/Fail)

Table 6.37  Test Case: Search account budget plan

Test Case Name | Search account budget plan.
Test Case | User key in keyword to the search input fields.
Description
Input

Budget Management-View Account Budget

Show! 10+ enires L]V_,]W_MJL] Column visioility

Amount Spent Remaining . Month Action
1700000 14000 3000
10010.00 4 o Eait | Lsiete
2500.00 0 2500 February, 2022 ril | Delele

Showing 1104 of 4 entries

Results

Budget Management-View Account Budget

Copy Excel Print PDF Column visibility Search: |2500] x

Amount Spent Remaining v+ Month Action
2500.00 0 2500 February, 2022 Edit | Delele
ries) Previou: 1 Next
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Status Pass
(Pass/Fail)

Table 6.38  Test Case: Search not existing account budget plan

Test Case Name | Search not existing account budget plan.

Test Case | User key in keyword to the search input fields.
Description
Input

S&H Money

Budget Management-View Account Budget

Results

Search: [25001

Amount Spent Remaining + Month Action

Status Pass
(Pass/Fail)

Update Account Budget Plan:

Table 6.39  Test Case: Empty input fields for updating account budget plan

Test Case Name Empty input fields for updating account budget plan

Test Case Description | User presses the Update button without filling in the

information.
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Input
Total Budget Amount:
eg:5000.00
Budget for the month:
August, 2021
v |
1
Results L
Total Budget Amount:
kg:5000.00 :
Budget for the month:
August, 2021
=
1
Status (Pass/Fail) Pass

Table 6.40  Test Case: Invalid amount for updating account budget plan

Test Case Name Invalid amount for updating account budget plan

Test Case Description | User presses the Update button with an invalid format of

amount and date.

Input
Edit Budget Information

Total Budget Amount
-5445|

Budget for the month:

August, 2021

Update |
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Results
Budget amount must be greater than 0 and lesser than 10000000000.
Edit Budget Information

Total Budget Amount

1500.00

Budget for the month:

August, 2021

[

Status (Pass/Fail) Pass

Table 6.41  Test Case: Duplication for updating account budget plan

Test Case Name Duplication for updating account budget plan

Test Case Description | User presses the Update button with a category budget that is

existing in the system.

Input
Edit Budget Information

Total Budget Amount:

500.00

Budget for the menth:

August, 2021

Update
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Results The budget of this month already existed.

Edit Budget Information

Total Budget Amount
500.00

Budget for the month:

July, 2021

o |

Status (Pass/Fail) Pass

Add Category Budget Plan:

Table 6.42  Test Case: Empty input fields for adding category budget

Test Case Name Empty input fields for adding category budget

Test Case Description | User presses the Add button without filling in the

information.

Input
Budget Management- Expenses Budget

Budget Amount:

€g:5000.50

Under Which Budgeted Account?:
-- Select Budgeted Account -- v
——————————————————————————

Category:
-- Select Category --

Add
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Results

Budget Amount:

kg:5000.50 :

Under Which Budgeted Account?:
-- Select Budgeted Account -- v

Category:
-- Select Category -- v

Add

Status (Pass/Fail) Pass

Table 6.43  Test Case: Invalid amount for adding category budget

Test Case Name Invalid amount for adding category budget

Test Case Description | User presses the Add button with an invalid format of

amount.

Input
Budget Management- Expenses Budget

Budget Amount:

-1

Under Which Budgeted Account?:
1500.00, Aug,2021 v

Category:
Daily v

Add
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Results

Budget amount must be greater than 0 and lesser than 10000000000.

Budget Management- Expenses Budget

Budget Amount:

eg:5000.50

Under Which Budgeted Account?:
-- Select Budgeted Account -- v

Category:
-- Select Category -- v

Add

Status (Pass/Fail)

Pass

Table 6.44  Test Case: Duplication for adding category budget

Test Case Name

Duplication for adding category budget

Test Case | User presses the Add button with a category budget that is
Description existing in the system.
Input

Budget Amount:

100

Under Which Budget
1500.00, Aug

Category
Daily

Existing Budget

Clear

CATEGORY AMOUNT TOTAL BUDGETED ACTION

ACCOUNT'S DATE&
AMOUNT

Daily 100.00 1500.00, August, 2021 Edit | Delete
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Results

This category budget already existed, please refer back to the list.

Budget Management- Expenses Budget

Budget Amount:

eg:5000.50

Under Which Budgeted Account?:
-- Select Budgeted Account -- «

Category:
-- Select Category -- v

Add

Status (Pass/Fail) | Pass

Table 6.45  Test Case: Without any account budget

Test Case Name | Without any account budget

Test Case | User view the add page without any account budget.
Description

Input
Budget Management- Expenses Budget

Budget Amount:

eg:5000.50

Under Which Budgeted Account?:
-- Select Budgeted Account -- v
-- Select Budgeted Account --

Category:
-- Select Category -- v

Add
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Results

Please noted that you did not have any budgeted plan for this account, you need to add it then only can add expenses budget.

Budget Management- Expenses Budget

Budget Amount

Under Which Budgeted Account?
-- Select Budgeted Account -- »

Category:
-- Select Category --

Add

Status (Pass/Fail)

Pass

Table 6.46  Test Case: Amount exceed account budget amount

Test Case Name

Category budget amount exceed account budget amount

Budget Management- Expenses Budget

Budget Amount:

2000

Under Which Budgeted Account?:
1500.00, Aug,2021

Category:
t

Add

Test Case | User presses the Add button with the amount exceed account
Description budget amount.
Input
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Results Exceeded The Budget for this month. Budget Expenses cannot be added.

Budget Management- Expenses Budget

Budget Amount

€g:5000.50

Under Which Budgeted Account?:
-- Select Budgeted Account -- »

Category:
-- Select Category --

Status (Pass/Fail) | Pass

View Category Budget Plan:

Table 6.47  Test Case: Delete a category budget plan

Test Case Name | Delete a category budget plan.

Test Case | User presses a particular Delete button in the record list.
Description

Input

Existing Budget

CATEGORY AMOUNT TOTAL BUDGETED ACTION
ACCOUNT'S DATE&
AMOUNT
house 4000.00 17000.00, March, 2021 Edit | Delste
house 6100.00 10010.00, May, 2021 Edit | Delete
food 600.00 10010.00, May, 2021 Edit | Delote
Results S My o

Budget Deleted Successfiully

Budget Management- Expenses Budget

Existing Budget

Status (Pass/Fail) | Pass
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Update Category Budget Plan:

Table 6.48  Test Case: Empty input fields for updating

Test Case Name Empty input fields for updating category budget plan
Test Case Description | User presses the Update button without filling in the
information.
Input
Total Budget Amount
€g:5000.00
Budget for the month:
August, 2021
s |
I
Results L
Total Budget Amount:
g:5000.00 :
Budget for the month:
August, 2021
=
1
Status (Pass/Fail) Pass

Table 6.49  Test Case: Invalid amount for updating account budget plan

Test Case Name Invalid amount for updating account budget plan

Test Case Description | User presses the Update button with an invalid format of

amount and date.
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Input
Budget Management-Expenses Budget
Budget Amount:
100.00 2
Under Which Budgeted Account?:
1500.00, Aug,2021
Category:
Daily
Update |
[
Results

Budget amount must be greater than 0 and lesser than 10000000000

Budget Management-Expenses Budget

Budget Amount:
100.00

Under Which Budgeted Account?:

1500.00, Aug,2021 v
Category:.
Daily v
[ ]

Status (Pass/Fail)

Pass

Table 6.50  Test Case: Duplication for updating category budget plan

Test Case Name

Duplication for updating category budget plan

Test Case Description

User presses the Update button with a category budget that is

existing in the system.
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Input
Budget Amount:
100.00
Under Which Budgeted Account?
1500.00, Aug.2021
Category:
T
[
Existing Budget
CATEGORY AMOUNT TOTAL BUDGETED
ACCOUNT'S DATE&
AMOUNT
Daily 100.00 1500.00, August, 2021
t 100.00 1500.00, August, 2021
ReSUItS The expense budget that you want to update already existed, please refer to the list.
Budget Management-Expenses Budget
Budget Amount:
100.00
Under Which Budgeted Account?:
1500.00, Aug,2021
Category:
Daily
I
Status (Pass/Fail) Pass
Table 6.51

Test Case: Amount exceed account budget amount
Test Case Name

Amounts exceed account budget amount
Test Case Description

User presses the Update button with a category budget
amount that is exceed account budget amount.
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Input
Budget Management-Expenses Budget
Budget Amount:
1600| :
Under Which Budgeted Account?:
1500.00, Aug,2021 v
Category:
Daily v
[ |
Results

Exceeded The Budget for this month. Budget Expenses cannot be Updated.

Budget Management-Expenses Budget

Budget Amount:
100.00

Under Which Budgeted Account?:

1500.00, Aug,2021 v
Category:
Daily v

Update |

Status (Pass/Fail)

Pass

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR

177



CHAPTER 6

6.2.5 Report Management Module

In this subsection, basic testing of the Generate Report module is performed.
The test cases are described in the following table.

Table 6.52  Test Case: Generate Report without any records in PDF format

Test Case | Generate Report without any records
Name
Test Case | User presses the PDF(ALL) button without any records.
Description
Input
Copy | Excel | Prnt | PDF(ALL) | PDF(CumentPage) | | Column visibiity Show 10~ |entries Search: [sa
Date v Transaction Name Amount
No matching records found
gy ™ Sefie % Previous  Next
4 W * ThisPC * Deskiop * v O
Organize New folder = 0
Submission  ®  Mame "
& Dropbox vs
BGM
@ OneDrive
Ethic_present
Attachments P
Documents B
Pictures Games
& This PC human_ppt
3 30 Objects Intem
IT Software 2/62021 1:23 P File fo
I Desktop v
: v < >
File name:
Save as type: Microsoft Edge PDF Document (*.pdf) =
Results
Expense & Income Records
Date Transaction Name Amount
Status Pass
(Pass/Fail)
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Table 6.53  Test Case: Generate Report with records in PDF format
Test  Case | Generate Report with any records
Name
Test  Case | User presses the PDF(ALL) button with some records.
Description
Input
Copy || Excel || Print || PDFALL) | | PDF(CurrertPage) || Column visibiity |Show|10 v |entries Search
Date Transaction Name Amount
2022-01-14 aaa -RM 1211.00
2022-01-14 tests - RM 100.00
2022-01-14 asda = RM 1000.00
2022-01-14 asd - RM 100.00
2022-01-13 asdas - RM 100.00
2022-01-04 aaaaaa + RM 500.00
2021-12-19 asdad +RM 100.00
2021-07-29 test budget save = RM 15000.00
2021-06-23 yyyY -RM 12.00
2021-06-23 small + RM 86.00
Showing 1to 10 of 21 entries Previous 1 3 Next
Results
Expense & Income Records
Date Transaction Name Amount
2022-01-14 aaa -RM 1211.00
2022-01-14 testh -RM 100.00
2022-01-14 asda -RM 1000.00
2022-01-14 asd -RM 100.00
2022-01-13 asdas -RM 100.00
2022-01-04 aaaaaa +RM 500.00
2021-12-19 asdad +RM 100.00
2021-07-29 test budget save -RM 15000.00
2021-06-23 yyyy -RM 12.00
2021-06-23 small +RM 96.00
2021-06-19 work21 +RM 111.00
2021-06-17 work3 +RM 233.00
2021-06-16 T -RM 322.00
2021-06-02 aaaa -RM 123.00
2021-05-18 lada -RM 44.00
2021-05-12 test -RM 1000.00
2021-05-12 money -RM 2000.00
2021-05-06 Son - RM 4000.00
2021-03-17 aaa -RM 5000.00
2021-03-17 wqe -RM 9000.00
2021-01-16 pa(erad -RM 100.00
Status Pass
(Pass/Fail)
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Table 6.54  Test Case: Generate Report with records in current page
Test  Case | Generate Report for current page in PDF
Name
Test  Case | User presses the PDF(Current) button to generate pdf.
Description
Input
Copy || Excel || Print || PDFALL) | | PDF(CurrertPage) || Column visibiity |Show|10 v |entries Search
Date v Transaction Name Amount
2022-01-14 aaa -RM 1211.00
2022-01-14 tests - RM 100.00
2022-01-14 asda = RM 1000.00
2022-01-13 asdas - RM 100.00
2022-01-04 aaaaaa + RM 500.00
2021-12-19 asdad +RM 100.00
2021-07-29 test budget save = RM 15000.00
2021-06-23 yyyY -RM 12.00
2021-06-23 small + RM 86.00
Showing 1 to 10 of 21 entries Previous 1 2 3! Next
Results
Expense & Income Records
Date Transaction Name Amount
2022-01-14 aaa -RM 1211.00
2022-01-14 testd -RM 100.00
2022-01-14 asda - RM 1000.00
2022-01-14 asd -RM 100.00
2022-01-13 asdas -RM 100.00
2022-01-04 aaaaaa +RM 500.00
2021-12-19 asdad +RM 100.00
2021-07-29 test budget save - RM 15000.00
2021-06-23 yyyy -RM 12.00
2021-06-23 small +RM 96.00
Status Pass
(Pass/Fail)
Table 6.55  Test Case: Generate Report with records in Excel format

Test Case Name

Generate Report with records in Excel format

Test Case

Description

User presses the Excel button to export the data.

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR

180



CHAPTER 6

Input
Copy | Excel | Print | PDF(ALL) || POF(CurrentPage) | Column visibiity [SPOW 10 v entries Search
Date + Transaction Name Amount
2022-01-14 aaa -RM 1211.00
2022-01-14 tests -RM 100.00
2022-01-14 asda - RM 1000.00
2022-01-14 asd - RM 100.00
2022-01-13 asdas - RM 100.00
2022-01-04 aazaaa + RM 500.00
2021-12-19 asdad + RM 100.00
2021-07-29 test budget save - RM 15000.00
2021-06-23 vy -RM 12.00
2021-08-23 small + RM 96.00
Showing 1 to 10 of 21 entries Previous 1 Next
File Home Insert Page Layout Formulas Data Review View  Hel
AutoSave . o v
@ PROTECTED VIEW Be careful—files from the Internet can contain viruses. Unless you need to e
Al - Je S&H Money
A B e D E
1 S&H Money |
2 |Date Transaction Name Amount
3 14/1/2022 aaa -RM 1211.00
4 14/1/2022 test5 - RM 100.00
5 14/1/2022 asda - RM 1000.00
6 14/1/2022 asd - RM 100.00
7 13/1/2022 asdas - RM 100.00
8 4/1/2022 aaaaaa +RM 500.00
9 19/12/2021 asdad +RM 100.00
10 29/7/2021 test budget save - RM 15000.00
11 23/6/2021 yyyy - RM 12.00
12 23/6/2021 small + RM 86.00
13 19/6/2021 work21 +RM 111.00
14 17/6/2021 work3 +RM 233.00
15 16/6/2021 rrrrr - RM 322.00
16 2/6/2021 aaaa - RM 123.00
17 18/5/2021 1ada - RM 44.00
18 12/5/2021 test - RM 1000.00
19 12/5/2021 money - RM 2000.00
20 6/5/2021 Son - RM 4000.00
21 17/3/2021 aaa - RM 5000.00
22 17/3/2021 wge - RM 8000.00
23 16/1/2021 zxczz - RM 100.00
24
25
26
27
28
Status Pass
(Pass/Fail)
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Table 6.56

Test Case: Copy record to clipboard

Test Case Name

Copy record to clipboard

Test Case Description

User presses the Copy button to use the data.

2022-071-14
2022-07-14
2022-07-14
2022-07-14
2022-01-13
2022-07-04

testS
asda
asd - RM 100.00
asdas

2021-12-19 asdad + RM 100.00
20271-07-29 test budget save
202171-06-23  yyyy -RM 12.00
2021-06-23 small + RM 96.00

2021-06-19
2021-06-17
2021710616
2021-06-02
2021-05-18
2021-05-12
2021-05-12
2021-05-06
2021-0317
2021-03-17
2021-01-16

work3
rrrrr - RM 322,00
aaaa
Tada - RM 44

money

ZHCZZ

aaa - RM 1271.00
- RM 100.00
- RM 1000.00

- RM 100.00
aaaaaa + RM 500.00

-RM 15000.00

work21 + RM 117.00
+ RM 233.00

-RM 123.00
.00
test - RM 1000.00

- RM 2000.00
Son - RM 4000.00
aaa - RM 5000.00
wge- R 9000.00

- RM 100.00|

Input
Copy || Excel | Pant | PDFAL) | PDF(CumentPage) | Commnwismpimy  Shew 10 lenties Search:
Date v Transaction Name Amount
2022-01-14 aaa = RM 1211.00
2022-01-14 tests - RM 100.00
2022-01-14 asda - RM 1000.00
2022-01-14 asd = RM 100.00
2022-01-13 asdas - RM100.00
2022-01-04 aaaaaa + RM 500.00
2021-12-19 asdad + RM 100.00
202107-20 lest budgel save - RM 15000.00
2021-06-23 YWY - RM 12,00
2021-08-23 small + RM 96.00
Showing 110 10 of 21 entries Pravious 3 MNext
Results
Cooy | | Cxcel | Pt ‘ POFALL) | PORCuontPager | Columa viskiy  Show 10+ entries Search
Amount

20220114 COpy to C"pbOﬂI’d -RM 1211.00

2022-01-14 Copied 21 rows to dlipboard - RM 100,00

2022:01-14 ~RIM 100000

2022-01-14 asd - RM 100.00

2022-01-13 asdas -RM 100.00

2022-01-04 aazaaa + RM 500.00

2021-12.19 asdad + RM 100.00

2021-07-29 tast budget save - RM 15000.00

20210623 Vovy -RM 12.00

2021-06-23 emall +RM96.00

Showing 110 10 of 21 eniries Previous | 1] 2 A  New

S&H Money
Date Transaction Mame Amount

Status (Pass/Fail)

Pass
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6.2.6 Graph and Chart Generation Module
In this section, basic testing of the Graph and Chart Generation module is

performed. The test cases are described in the following table.

Table 6.57  Test Case: View the generate chart page without data

Test Case Name View the generate chart page without data
Test Case Description | User views the pages that needed graph and chart generation.
Input
Results v
Overall Expenses Overall Income

Status (Pass/Fail) Pass

Table 6.58  Test Case: View the generate chart page with data
Test Case Name View the generate chart page with data

Test Case Description | User views the pages that needed graph and chart generation.

Input
Date + Transaction Name Amount
2022-01-14 aaa _RM 1211.00
2022-01-14 tests - RM 100.00
2022-01-14 asda - RM 1000.00

2022-01-14 asd - RM 100.00
2022-01-13 asdas - RM 100.00
2022-01-04 aaaasa +RM500.00
2021-12-19 asdad +RM 100.00
2021-07-29 tast budget save - RM 15000.00
2021-06-23 Yoy - RM 12.00

2021-08-23 small + RM 96.00

Showing 1to 10 of 21 enlries Previous 1 2 3 Next
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Results

Select Year v

@ Famiy

® salay
Overall Expenses Overall Income

Category Total Amount Category Total Amount
house RM 28466.00 salary RM 540.00

food RM 9135.00 Family RM 500.00

daily1 RM 1311.00

tesat5 RM 100.00

test2 RM 100.00

Status (Pass/Fail) Pass

Table 6.59

Test Case: Generate chart for specific year

Test Case Name

Generate chart for specific year

My Expenses Activities For 2021

My Income Activities.

For 2021

Test Case | User selects a year to filter the graph and chart.
Description
Input
Select Year *
Select Year
All
My Expenses Activities 2019 My Income Activities
@ daiy1 2021 '
@ food 2022 ®s:
® house
@ tesets
@ tesi2
Resu |tS Select Year v

@ food @ salary
I ® rouse
Qverall Expenses Overall Income
Category Total Amount Category Total Amount
house RM 27466.00 salary RM 540.00
food RM 9135.00
Status (Pass/Fail) Pass

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information and Communication Technology (Kampar Campus), UTAR

184




CHAPTER 6

6.3 Project Challenges

One of the difficulties in the implementation of this system lies in the process
of recording the personal finance data. Some of the university students do not have the
concept on how personal finance management works. Generally, most university
students think that personal finance management involves only adding transactions and
processing calculations based on the entered values. However, personal finance
management covers many aspects, such as account management, transaction
management, budget planning and so on. In order to cater to all university students,
including those that might not have experience in managing personal finance, a
challenge lies in how to guide the university students to familiarise themselves with the
this develope applications. For example, in this application, the basic flow of managing
one’s personal finance is first to create an account, then to add transactions or budget
planning records. This flow has to be hinted to the user in the event that they do not

know their way around this application.

Furthermore, another difficulty in the implementation of this application system
is related to budget planning. In this application, budget planning is divided into two
parts —account budget planning and category budget planning. The main challenge here
is that university students may be confused with the functionalities presented to them
and may not be able to utilize this application to its full potential. For example, the
general flow of performing budget planning is to first add an account budget plan, then
a category budget, and so on. The former and the latter are related. However, due to the
lack of understanding of this concept, university students may straight away add the
category budget planning without having an account budget plan beforehand, which is
prohibited by this developed application system. Therefore, the lack of knowledge of

how this application system works poses as the biggest challenge in this implementation.
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6.4 Objective Evaluation

Below are the three main objectives of this project for reference:

1. To identify the problems of manual paper-and-pen transaction management
associated with personal finance.

2. To design a prototype that is useful to improve the personal finance
management of university students.

3. Todevelop a software prototype for university students with personal budgeting

and transaction tracking functionalities.

Based on chapter 5 system implementation and chapter 6 system evaluation, the
objectives of this project have been achieved. For the first objective, the problem has
been identified through the chapter 1 problem statement section. In that section, the
content has explained the true that manual paper-and-pen management for personal
finance is able to let the user’s personal finance record in low security and vulnerable
to physical wear and tear. In order to achieve this objective, this developed application
has come out to help university student manage their personal finance by using the

laptop or PC. Therefore, the first objective has been achieved.

Moving on, for the second objective, this application can make sure that the
university student is able to easily manage their personal finance. The reason is because
this application provided clear and user-friendly design to automatically guide the
university student how to use this application. For example, if the university student is
the first time to experience this application, this developed application is able to guide
the user to register an user, after that perform login, create account and start managing
their personal finance by adding the income and expenses record. A success and an
error message will be displayed if the user has done some wrong or correct action.
Therefore, the second objective has been achieved.

Last but not the least, the objective states that this application has to develop
personal budgeting and transaction tracking functionalities. During the system
implementation and system evaluation, this application is able to provide these
functionalities to let university students add income and expenses as well as personal
budgeting plan. In addition, instead of having whole account personal budgeting plan,
this application also is able to provide category budget plan, where university student
can be based on the account budget plan amount to assign one or many categories
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budget plan. This functionality is able to help university student to manage small
amount and portion of personal budgeting plan. Therefore, the third objective in this

project has been achieved as well.
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6.5 Concluding Remark

In a nutshell, the functionalities of the six modules in this application — User
Management, Account Management, Income & Expenses Management, Personal
Budgeting, Generate Report and Generate Chart and Graph- have been tested with
many different scenarios. The scenarios included valid and invalid data input format
and application flows. All of these scenarios is tested without any problems and can
ensure that this application is able to handle it. Furthermore, with the evidence of the
system evaluation, all of the objectives are successfully achieved and explained in detail.

In the next chapter, a summary of this project will be discussed,
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CHAPTER 7

CONCLUSION

In this chapter, this project’s report and application is summarized in terms of the
project’s objective, motivation, and developed methods. This chapter will be included
the summary of this project and the future recommendation of this developed

application.

7.1 Conclusion
In a nutshell, this application is called S&H Money. It aims to solve the manual
pen-and-paper methods to manage personal finance for university students by using a

desktop-based application.

Money is significant for every university student. The problem is that manual
pen-and-paper methods are low security and vulnerable to physical wear and tear, and
university students always forget where their money is going. Hence, with the
motivation of helping university students to achieve their long-term and short-term
personal financial goals, this developed application aims to develop a user-friendly
prototype for university students with personal budgeting and transaction tracking

functionalities.

After reviewing the previous and existing personal finance applications, the
main functionalities discovered were CRUD for income and expense with category,
budget planning, multiple accounts to manage personal finance, and the security login
page. Therefore, all of these functionalities are included in this application. One of the
functionalities that lacked in these existing applications is when the user arrived at the
negative balance, these applications do not notify the user. Instead, the action of these
applications did is to ignore the balance. Thus, in this project, the application has
resolved this problem. With this personal finance management application, university

students can better understand how to manage their personal finance.
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This application is developed using HTML, CSS, and Bootstrap to design the
front-end and PHP is used to handle the back-end functionalities to communicate with
the database, MySQL. In addition, Firebase is used to support this application to
perform authentication such as login and forgot password. This developed application
consists of six modules: User Management module, Account Management module,
Income and Expenses Management Module, Personal Budgeting module, Generate
Report module and Generate Graph and Chart module. With the completed work, all
the functionalities and Ul designs for the main module, such as User Management,
Account Management, Income and Expenses Management and Personal Budgeting,
were finished and implemented. The basic flow of this application is, first, the
university student has to register an user, and after perform login to access this
application. Secondly, the user has to create an account in order to start managing their
personal finance (Income, Expenses, Budgeting, Report and Chart) because the

personal finance record will be based on the account to store and display.

In short, this application aims to help university students to achieve their

personal financial goals in the future.

In the following section, the recommendations for this project are discussed.
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7.2 Recommendation

In terms of recommendations of this project, there are some improvements can
be implemented to this application in order to increase the experience of university
student.

First, in terms of the user interface, the animation of the page can be added to
improve the user experience. The reason is because currently this application only
reload the page for filtering data, adding data, updating data, login and so on. It is
possible to make the university student feel boring when managing the personal
finance application. Thus, in the future, any kinds of design animation can be added to
make the user interface more friendly.

Furthermore, the second recommendation will be added a page to provide some
ideas to the university student for adding category in the income and expenses module.
The reason is because sometimes the user might not be able to put some meaningful
naming for category. For example, the user wants to create a category for house income
but do not know how to name the category. In this case, a category recommendation
page can be added to give user to refer and add the related category. With that, it will

save time for the university student to manage their personal finance.

Moving on, since this application provided category budget plan, therefore, a
improvement can be made for this functionalities, where providing a hyperlink to
navigate university student to create category if there is not any categories existed in
the user account. The reason why need to include this function is because to handle a
case where user did not create their category on the income and expenses module and
directly go to create the personal budgeting plan. By adding this function, the user can

easily know how to successfully create a category budget plan.

Ultimately, the aim of this application is to help university student to manage
their personal finance effectively and safely. With this application, the university
student can easily plan for their future financial plan when they have been graduated

from university.
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APPENDIX A

Al Weekly Report

FINAL YEAR PROJECT WEEKLY REPORT
(Project 1)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 1
(Y3S3)

Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

e This week | have spent the whole to go through my FYP1 report in order to
let me know where my progress currently is.

2. WORK TO BE DONE

e | have to start to plan and write the proposal for my FYP 2.
¢ | have to make sure the completed modules can be performed without any
problems.

3. PROBLEMS ENCOUNTERED

e So far, | have not encountered any problems yet.

4. SELF EVALUATION OF THE PROGRESS

e Need to clearly know the FYP2 report schedule.
e My application has been developed with more than 70% of code completed.
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Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
( Project 11)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 2
(Y3S3)

Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

e | have clearly known where my progress is since FYPL.
e | have reviewed the project timeline in my FYPL1 report.

2. WORK TO BE DONE

e | have to start to plan and write the proposal for my FYP 2.
¢ | have to make sure the completed modules can be performed without any
problems.

3. PROBLEMS ENCOUNTERED

e So far, I have not encountered any problems yet.

4. SELF EVALUATION OF THE PROGRESS

e Need to clearly know the FYP2 report schedule.
e Need to start to extend my FYP1 report.

d/wm =

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project 11)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 3
(Y3S3)

Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

e | have gone through all the chapter in my FYPL1 report.
e | have started my application to test my application whether can work

properly.

2. WORK TO BE DONE

e | have to start to do the last module, which is Graph and chart display
module.

e | need to do some research about how to implement the last module.

¢ | have to enhance my login system since currently my login unable to let
user to perform “forgot password” function.

3. PROBLEMS ENCOUNTERED

e | have no idea whether how to do the last module.
e Currently my system does not have any third party can assist my application
perform “forgot password” function.

4. SELF EVALUATION OF THE PROGRESS

e Need to start to extend my FYP1 report.
e Need to start to develop my application.
e My application has been developed with more than 70% of code completed.
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FINAL YEAR PROJECT WEEKLY REPORT
( Project 11)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 4
(Y3S3)
Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

e | have started my application to test my application whether can work
properly.

e | have tried to research on my last module and implement it to my
application.

e [ have decided to use firebase to help me to do the “forgot password”
function.

2. WORK TO BE DONE

e | need to do some research about how to implement the last module.

e | have to enhance my login system since currently my login unable to let
user to perform “forgot password” function.

e | have to start extending the FYP2 report.

3. PROBLEMS ENCOUNTERED

e So far no problem.

4. SELF EVALUATION OF THE PROGRESS

e Need to start to extend my FYP1 report.
e Need to start to develop my application.
e My application has been developed with more than 70% of code completed.
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Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project 11)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 5
(Y3S3)

Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

o | have done to research how to implement the last module and got some
tutorials.

« | have found how to use firebase to help my application to assist forgot
password.

2. WORK TO BE DONE

e | need to do the last module based on what the resource | have found, for
example, using google api.

¢ | have to create a project in firebase and then combine to my application to
help user to reset password.

e | have to start extending the FYP2 report.

3. PROBLEMS ENCOUNTERED

e So far no problem.

4. SELF EVALUATION OF THE PROGRESS

e Need to start to extend my FYP2 report.
e My application has been developed with more than 70% of code completed.

d/\&nﬂ N

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project 11)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 6
(Y3S3)

Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

« | have done the last module, which is Graph and chart generation module.
e T have done the “forgot password” function to help user to reset password.

2. WORK TO BE DONE

e | need to write the chapter 3 and 4 again since | have done the last module.
e | need to start testing my application.
e Ineed to start writing my application’s verification plans.

3. PROBLEMS ENCOUNTERED

e So far no problem.

4. SELF EVALUATION OF THE PROGRESS

e Need to start to extend my FYP2 report.
e My application has been developed with more than 90% of code completed.

d/\&nﬂ N

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project 11)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 7
(Y3S3)

Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

e My application has been fully developed.

2. WORK TO BE DONE

I am still writing the chapter 3 and 4.

I need to start testing my application.

I need to start writing my application’s verification plans.

I need to start writing Chapter 5, which system implementation.

3. PROBLEMS ENCOUNTERED

e So far no problem.

4. SELF EVALUATION OF THE PROGRESS

e My application has been developed with more than 100% of code
completed.

%W’ v
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FINAL YEAR PROJECT WEEKLY REPORT
(Project 11)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 8
(Y3S3)

Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

e My application has been fully developed.
e | have done the chapter 3 part for my report.

2. WORK TO BE DONE

e | am still writing the chapter 4.
e Currently testing on my application.

testing on my application.
e | need to start writing Chapter 5, which system implementation.

e I need to start writing my application’s verification plans when I perform

3. PROBLEMS ENCOUNTERED

e So far no problem.

4. SELF EVALUATION OF THE PROGRESS

e My application has been developed with more than 100% of code
completed.

df\ﬁm AL

Supervisor’s signature Student’s signature
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APPENDIX A

FINAL YEAR PROJECT WEEKLY REPORT
(Project 11)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 9
(Y3S3)

Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

My application has been fully developed.

I have fully tested on my application.

I have done the chapter 4,5,6 and 7 parts for my report.

I have done to write my application’s verification plans and the tested result.

2. WORK TO BE DONE

¢ | have to do final checking for my draft report.
e | have to use Turnitin to scan my draft report.
e Preparing to submit the draft report to supervisor.

3. PROBLEMS ENCOUNTERED

e So far no problem.

4. SELF EVALUATION OF THE PROGRESS

e My application has been developed with more than 100% of code
completed.

d/wm A

Supervisor’s signature Student’s signature
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APPENDIX A

FINAL YEAR PROJECT WEEKLY REPORT
(Project I / Project I1)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 10
(Y3S3)

Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

My application has been fully developed.

I have fully tested on my application.

Scanned my draft report to Turnitin.

I have submitted the draft report to supervisor.

2. WORK TO BE DONE

e Do correction of the draft report based on the supervisor’s suggestion.
e Do testing on the developed application again.

3. PROBLEMS ENCOUNTERED

e So far no problem.

4. SELF EVALUATION OF THE PROGRESS

e My application has been developed with more than 100% of code
completed.
e Report has been fully completed.

%W p———v

Supervisor’s signature Student’s signature
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APPENDIX A

FINAL YEAR PROJECT WEEKLY REPORT
(Project I / Project I1)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 11
(Y3S3)
Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

e My application has been fully developed.
e All the chapters have been completed.

2. WORK TO BE DONE

o Still testing on the developed application based on last week progress.
e Have to start preparing the ppt slides for presentation.

3. PROBLEMS ENCOUNTERED

e So far no problem.

4. SELF EVALUATION OF THE PROGRESS

e My application has been developed with more than 100% of code
completed.
e Report has been fully completed.

d/wm A

Supervisor’s signature Student’s signature
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APPENDIX A

FINAL YEAR PROJECT WEEKLY REPORT
(Project I / Project I1)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 12
(Y3S3)

Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

e My application has been fully developed.
e All the chapters have been completed.

2. WORK TO BE DONE

Have to start preparing the ppt slides for presentation.
This week has to finish the final testing of my application.
Turnitin scan for my final version of report.

Still testing on the developed application based on last week progress.

3. PROBLEMS ENCOUNTERED

e So far no problem.

4. SELF EVALUATION OF THE PROGRESS

e My application has been developed with more than 100% of code
completed.
e Report has been fully completed.

%W p———v

Supervisor’s signature Student’s signature

Bachelor of Information Systems (Honours) Information Systems Engineering
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APPENDIX A

FINAL YEAR PROJECT WEEKLY REPORT
(Project I / Project I1)

Trimester, Year: Trimester 3 Year 3 | Study week no.: Week 13
(Y3S3)

Student Name & ID: Ng Sian Hong & 19ACB04788

Supervisor: Ts Dr Chan Lee Kwun

Project Title: Personal Finance Management Application for University Students

1. WORK DONE

My application has been fully developed.
All the chapters have been completed.
My application has been fully tested.
Finished the Turnitin scan.

2. WORK TO BE DONE

e Have to prepare the ppt slides for presentation.
e Have to submit the report to lab officer.

3. PROBLEMS ENCOUNTERED

e So far no problem.

4. SELF EVALUATION OF THE PROGRESS

e My application has been developed with more than 100% of code
completed.
e Report has been fully completed.

U/W ——a

Supervisor’s signature Student’s signature
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APPENDIX A

A.2 Poster

Personal Finance Management

S&HMONEY Application for University Students

» To identify the problems of manual paper-and-pen transaction management associated
with personal finance.

» To design a prototype that is useful to improve the personal finance management of
university students.

» To develop a software prototype for university students with personal budgeting and

transaction tracking functionalities.

» Total 6 modules:

o User Management, Account Management, Income & Expenses Management,
Budget Planning, Generate Report, Generate Chart and Graph. O
*

» Technology Used:

o PHP, HTML (Desktop-based)
o MySql

P\mo\ln" S&H Money can do the following:
0 Keep track of your daily income and expenses.

>
»  Perform budget planning to help you achieve your financial goal in the future.
— » Add multiple account to manage diflferent personal finance.
M et > Replace pen-and-paper transaction management.
P » Display graph and chart to show your current personal finance status.
oMl 110" » Generate report to save your data for future review.

4 Add Account L

» Developer: Ng Sian Hong
— » Inspirator: Ts Dr Chan Lee Kwun

Bachelor of Information Systems (Honours) Information Systems Engineering
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