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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
transactios 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 inetiiferent situation ath
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 personatémaanagement.

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 ratedcams. 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 entiy available in the market arenited to specific
aspects of personal finanaad thus, are not suitable for university students.

The objective of this project is to address the problems above by developing a useful
and secure desktdpased personal finance management application. This applicatios allo
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 complexityeidhwolinanaging their

personal finance.
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CHAPTER1

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 projdetdlds report wild/l be

1.1  Background Information

I n this materialistic era, money 1 s al
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 thiy sexur
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 includénlynon
budgeting for food expenses, dailge supplies and et cetera. Based on the article
written by Jeff Smith[1], learning to manage money early will prepare university
students for the stred$ee financial future they deserve. Hengeiversity 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
penandpgper 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 &id university student in managing the debits and

credits of their everyday activities.
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CHAPTER1

12 Problem Statement and Motivation

Everyone has a critical growth time in their liieshis typically takes place
when one steps foot into his or her univer$ifg. 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 univetgi students are budget management and
personal finance management. The reason behind this is that university students live a
freerlive-in terms of handling money as the wills of their parents no longer bound them.
Moreover, students usually never takd felsponsibility for their personal finances

when they begin their tertiary education.

First and foremost, many university students use the manusrqugraper
method to record their daily expenses and income. The method behind this is similar to
how accountants use the dowaetry concept to keep a record of their financial needs
manually. The phrase fidoubl e entry concep
of debit(income) and credits(expenses). However, there are several problemsegksociat
with this method of keeping track of one:i
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 ifprecoaes

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

Secondly, the security of wusing physic
finance is questionable. Papers are one of the everyday things that people will use;
therefore, some studentsght 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 i

This exposuregb e r s on a | i nformation puts a studen

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 aplications will adversely affect the university students in managing their
personal finance as they will be discouraged to use complicated applic&mns
example, after a long day of doing assignments, university students might not feel
encouraged to @ 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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CHAPTER1

appearance of manual personal finance management methods, university students

might give up on managing theiefsonal 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 doiygecords. 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 spendmgever, 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, Wwicieates a burden for their

family and indirectly causes their parents to lose money.

This personal finance management appl
money management, savings and budgeting. Next, this application also helps one to
meet longterm and shorterm personal financial goals. Examples of this include the
gauging of whether one has enough sufficient stesnh financial needs, managing
retiring plans and even saving up money for future goals. The application analyses
oneds i n cesnife requeenents,mand personal goals and effectilesiglop
a plan that i's able to meet these needs
application can help university students avoid some financial mistakes in real life. With
the help ofthis 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 alsohelp the university students know more about personal financial knowledge

1.3  Project Scope and Direction

In order toprovide an adequate personal finance management application to
university students, the outcome of this project is a novel model of a ddxided
application that aids university students in managing their personal finance effectively.
The project is epected to provide a simpte-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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CHAPTER1

may be suitabléor 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 o 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 ecording methods and budget memorization.

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

financesListed below are the main objectives of this project:

1. To identify the problems of manual pag@rdpen transaction management
asso@@ted with personal finance.

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

3. To develop a software prototype for university students with personal budgeting

and transaction tracking functionalities.

15 Impact, Significance andContributions

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 prglanned budgets may be daugtio 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 @eléte and update, this project
allows students to customise their own personal financial plans with ease. Taking into
consideration studentsdé dislikes towards
the option to generate graphical represeonatiof 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 makiimgncial decisions. With this personal
finance management applicationbdés financi
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 existimg syste
are described in detail. Furthermore, in Chapter 3, the method and approach of this
applicationare illustrated in detail. Next, Chapterigtmainly discussed the system
design by including the block diagram of this application, system components
interaction operations and user interface design. Moreover, Chaptanly describes
thecompletedvork that has been completed and the correspgridsultsMoving on,
Chapter6 is discussed the application testing result and performance metrics of this

application. Lastly, the conclusion of this entire project will be discussed in Chépter
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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 webased persondinance 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 theanfie 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 onlinetaygs &nd 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 financeasigih the use of
basic money management with manual data d@jryin 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 managemeransronly 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
managemernii2]. Moneyinvestment 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 investmeminvolving 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 cratlcards, 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 th 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 etcetex. 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 budgeting2]. Basically, this method allows pele 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 betspen 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 mebegpent is not part
of the budget and might be for unnecessary items. Auxbditiy, 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,eHleatures 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 investméngdead, 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 aemeficial to university studenis 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 revied is calledGoodbudget Goodbudgetis 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
monthly expenses, the user was allowed to create severalrsid) 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,
instead, the former was used to record huge amounts of expenses and substantial loans
to pay off. Examples of annual expenses included car instalments, insuramtes
etcetera. Figure 2.1 shows an example of virtual envelopes to manage the expenses

recorc.

f; oAdd Transaction @Fill Envelopes

Envelopes (3)

D 0 L 2,033.00
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

Figure2.11 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 amou&godbudgetllowed 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 2.12 Screenshot oboodbudggis i ncome | i st

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

As for the advantagegizoodbudgethad a powerful featuré the ability to
generate different types of r amexpenses.or ch
As Goodbudgetallowed users to add an unlimited number of financial records,
Goodbudgetame up with the idea of a feature that was able to put tons of financial
records into simple, conciseandeyat chi ng gr aphs f oTherd he wus
were many options for the report generated, such as spending by month, income vs
spending, spending vs budget and etcetera. Examples of grap@ottitudgetan
generate include bar charts, line grag@m so on. Figure 2.1.3 shows an exampke of
report between the comparison of income and expens€sadbudget Moreover,
Goodbudgetwas 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 systein to bring convenience to users. Therefore, this
advantageous feature Gbodbudgehelped users tremendously in summarising their

montHy or annual incomes and expenses.
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Income vs Spending

From To

Income vs Spending

Need Help?

Figure 2.13 Income vs Spending Report

On the other hand, the disadvantag&obdbudgetvas that the system did not
alert the user when the userds expenses
Goodbudgebnly showed red colours in charts and graphs when the user had exceeded
his budget or had run out of income and balance. Althé&mpdbudgetlid notify the
users through the striking red colour on graphs, there was no formal notification sent to
the user. Theravere 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 issueszoodbudgetshould include obvious alerts whenever the
user 6 s f iimteemagative zome Aseor 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
functionsof income and expenses management were also implemented effectively in

Mobills . Examples of these essenfiaihctions include add, delete and modify income
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and expenses. Figure 2.Zhows how Mobills display the overall income, expenses

and current baincing to the user.

Dashboard

$ 7.251.00 G $ 50.00 o $132.00 ° $ 0.00 @

ONE YEAR OF MOBILLS PREMIUM WITH 30% OFF

Figure 2.21  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. Tree include incomes by category, expenses by category, monthly
income and etcetera. All the graphs and charts would be updated dynamically along
with the wuserds action. Il n this page, us

expenses. Figure 2.2s8ows one of the example graphs in Mobills.

Expenses by category ncomes by category

$132.00
Total

Figure 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 an€ommunication Technology (Kampar Campus), UTAR

11



CHAPTER2

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

Filtro Exportar Transacoes

Figure 2.23 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 userdéds requirement . For example, if
living category, all theusershad to do is select the filter feature and key in the
requirenents 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 #ilter feature, the user would have a hard time
keeping track of the income and expenses recortiselyifferencategores. Moreover,
the filter function aided the user to search for a particular category of income or
expenses records. Hence, this filter feature brought conveniengets and helped
them save time in managing their personal finance. Figure 2.2.4 showtiaa 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 2.24 Filter Feature

On the other hand, the disadvantag®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 switchlietween accounts for their convenience. In Mobill,
users were allowed to create multiplietval 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 functionThus, the redundant accounts would stay in the
user6s homepage and <create unrreatsssary
unused accounts also made it difficult for the user to locate the important accounts in
the list of accounts. Therefore, to ctemthis 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
+ Current balance s s5.qQ
- > Transactions

- Balance “ >.a

New account

Figure 2.25 Account management

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information an€ommunication Technology (Kampar Campus), UTAR
13



CHAPTER?Z2

2.2.3 EveryDollar [9]

The third application reviewed was EveryDollar. EveryDollar was abesed
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 edlier 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 wabowedthe user to set due dates on the expenses
such as loaner 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

. 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
Electricity $0.00 $0.00 22 23 2a 25 26 27 28

Cable $0.00 $0.00

Figure 2.31 Due Date of The Expense

Mor eover, EveryDoll ar 6s vided iatg ¢hree n t of
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. Figur® 2Rows 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 deduaidthe
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 -

$750.00 left to b

Giving ~—

Sawvings ~—

MortgageRent

Vater

Natural Gas

udget

$500.00

$5,000.00

HFO.00

Figure 2.32 Budget Planned

Giving ~ -
#® Church $500.00 $1,000.00
Charity $3,000.00

Add Item

Figure 2.33 Budget Spent

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

In addition, EveryDollar had a feature which allowed the user to manage and

Figure 2.34 Budget Remaining

keep track of his or her expenses and income transactions. Upon choosing the option to

add a new transaction, the user would be promfatezhterthe transaction amount,

transactio datethe 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, watdcar loanwereshown to the

user. Thauser 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 t he
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conveniene to users as later on, they could easily search for their added transaction in

a specific category. I n EveryDoll ar 6s m
transaction records into tracked and deleted. The tracked tab showed the latest
transactions thahe 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 -$500.00
Charity $769.00
SAVINGS Remaining
Emergency Fund $0.00

HOUSING Remaining
Mortgage/Rent $500.00

Figure 2.35 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 2.36 RestoregheDeleted Transaction

The next feature of EveryDollar was its ability to provide charts to display a
compar i s oninconie arad expenses. e 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 diday 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

$10,000 ’

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

$5,500.00 (5526)
$250.00 (32s)

Food $0.00 (O26)

Personal $O.00 (O26)

Figure 2.37 Chart Statistic

EveryDollar had one majordaantage 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
budgeing 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 t o use -Hnfilerfungignl Howeaet, EverpDolar albbeady | t
arranged its records according to categories, omitting the need for an extra filter
functi on. I n each of the categories show
allowed to add in new records straight away. Moreover, the user was able to add in new,
customnamed 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 showsxtraple of categories
generatd 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 2.33 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 categes 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 at he added categories as well a
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 #dtime. As figure 2.3.9 shows, there were alofiaint i t | ed o

categories could not be deleted.

November 2020 -

$750.00 left to budget

Untitled -~

Untitled -~

Unritled -~

Untitled

ADD GROWUP
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Figure 2.39  Untitled Categories
2.2.4 MoneyLine [6]

Last but not least, the last application reviewed was MoneyLine. MoneyLine
was an application that alloed 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
MoneyLine provided was that itlalved 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. Fige 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 2.41 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

RMZ0.00
RM31,312.00
RM31,332.00

Gifts Received
Home Improvement
Income Total:

RMS00.00
RM1,100.00
RMS554.00
RM40,000.00
RMZ0.00
nent RMS500.00
RMS545.00

RM43,219.00

Auta

Clothing

Clathing | Living
ive

Expense Tatal:

Moneyline v 4.02 & NCH Software

Figure 2.42 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
expensgs 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 pladn

=& 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 RM750.00 RMS500.00 RM250.00 -33.33%
Income
Gifts Received RMS,000.00 -RM20.00 -RMS,020.00 -100.40%

Interest Inc RMG00.00 RMO.00 -RMGO0.00 -100%6

MoneylLine v 4.02 @ NCH Software

Figure 2.43 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 selectingrémsaction date, amount,

payee as well as category. Figure 2.4.4 shows a screenshot on how the user adds a
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transaction. After adding a transaction, MoneyLine would automatically display it into

the record list. Figure 2.4.5 shows a screenshot of thedrésbrMoreover, 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
Clothg

Ludd Tramsaction

Scocount:

T ransaction Date :

Transaction Type:

Check Mumber:
FPayee:

Note:

Cataegory:
Sub-Category:

Aot s

T ax Deductible:

(Checking SAcacocoumt) s

Checking Account

|22_,f1 12020

FPurchase

[ Mot caregorized

[ mmo_oo

Split Transaction

Mot Deductibile

I [ ] I Cancel

Help

8 Moneyline by NCH Saftware - (Unlicensed) Non-commercial home use anly

cpors Tools Help
L 3 E- & 2

Retrieve  Account  Category  Payee

Figure 2.44 Add Transaction

®

Budgat

R o ambar Foyse
0-11-22 ho
2020-11-22 LignExp
011-22 wiater
a2 10 [2

2020-11-22 o
2204122 Test
2020-11-22 Auto
2204122 For

Furthermore, one of the useful features provided by Momeylias that users

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

[w]

)

0

0 ec

[ ST Transfer o Sian Hong
) Fr

O

[m)

O

oepost oolnce mote

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

Figure 2.45 List of Records

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 thathegseould click on

t he

ARCatego

ryo column header

and

t he

reco

according to the category name. Upon clicking the same column header again, the

names would be rearranged in reverse alphabetical order. The samet @ppdied 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 2.46 Arranged by @tegory
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 2.47 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 inome and expenses records. Moreover, users were also allowed to transfer
the income and expenses between the multiple accounts created. Additionally, the
current accountodés balance would al ways be
the user to kgetrack 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 curreil
screenshot of the accdumanagement interface. In short, these were the main features

of the MoneyLine personal finance management application.

Banking Accounts

Checking Account:
-Rh11,2907.00

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

Figure 2.48 Account Balance in Side Menu
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1 = Accounts | >

il Accounts Help L
Add Delete Edit  Suite Help |y
Account Mame - Type Account Number
Checking Account Checking
Savings Account Savings
SIan Hong Savings
< >
MoneylLine v 4.02 @ MNCH Software

Figure 2.49 Account Management

MoneyLine had one significant advantage and one majaddaitage 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 cagories 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. Withhte 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
MoneyLine, the user could perform a delete action to remove the unwanted default
categories. Whethe 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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- Categories ==
Categories Help

S € & Tl < 2
Aacddd Delete Edit Suite Help
Category Type

SAauto

Bank Charges=s
Cash

Cell Phone
lothing
Zlothing | Liwving
Credit Card
Dental

Dining
Donations

Due=s

Education
Entertainment
Gifts Giwven
Groceries
Hobbies

Hormee Inmprowerment

Household
<

Expense
Expeaense
ExpensSe
Expense
Expaense
Expeaense
Expaensea
Expense
Expense
Expaense
Expensa
ExpeaensSe
ExpensSe
Expaense
Expaensae
Expense
ExpensSe

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 wher
amount. The lack of notifications here was a disadvantage because the useromigh
be aware that the expensesd amount has e
notified, the user might continue adding expenses records into the account, which
would only further enlarge the negative v
that in Goodbudget(Goodbudgetom, 2020, as reviewed in the earlier section.
However, in a comparison between the two, MoneyLine was in a worse state compared
to GoodbudgetbecauseGoodbudgetstill attempted to notify the user through red
colours in the ch&s and graphs shown. However, MoneyLine did not provide any form
of warning to the user in this cagdgure 2.4.11 shows a screenshot of the negative
balance without any notification$herefore, an improvement that should be made to
MoneyLinewastoincide t hese kinds of alert messag
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 2.411 Negative Balance
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2.3

Table 2.5 summarizes the advantages and disadvantages of the four personal

Summary of Strength and Weakness

finance applicationdiscussed above

Table 2.5

Types of Personal Finance Applications

Application

Advantages

Disadvantages

Goodbudget

1. Usedenvelope budgetin

method to track expenses

2. Money could bg

transferred betwee
envelopes to cover addition

costs

3. Clearly displayed th
overall income and expens

using graphs and charts

1. Did not alert user whethe
expenses  exceeded the

income

2. Timeconsuming to ente

purchase records.

3. Transactions had to K

categorised manually.

Mobills

1. Able to export the incom
and expenses for bacip

purposes.

2.Able to filter the income
and expenses records bag

on criteria

1. Unable to delete 4

account

2. Did not alert user whe

expenses exceeded income

EveryDollar

1. Provided

charts

compariso
to di

income and expenses.

2. Filtered the incme and

expenses automatically

1. Unable to delete unuse

categories

MoneyLine

1. Clearand concisereport

format

2. Easy to use

1. No alerts or natificatior
messages displayed wh
bal

negative amount.

user 6s an
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3. Able to create man

accounts

4. Provided a clear overvie

of oneds fin

5. Able to manage th
categories easily

2. All records displayed in
single list

24 Comparison Between Existing System

Table 2.6 Comparison othis application and other applications
Goodbudgel Mobills EveryDollar| MoneyLine This
Application
Basic Income P P P P
and Expenses
Management
Personal 0] P P P
Budgeting
Graph and P P P P
Chart
generation
Report P P P P
Generation
Basic CRUD Lack of delete] P P P
functions in function
Account and
User
Management
Alert user @) @) @) P
when negative
balance
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CHAPTER 3

SYSTEM METHOD OLOGY / 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 chaptenethedology for

each nodule 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 whie 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 appligatior university students. The reason for the
selected programming language is that PHP programming language is one of the easiest
ways to develop a desktdyased application. It allows the developer to easily convert

an existing PHP website into a deskagplication without many modifications.

Besides, XMAPP will be used to act as a server to test the process of development.
It is a free and opesource crosplatform web server solution stack package. In terms
of the database, there are many databasea®in online such as Firebase and MySQL.
For firebase, although it is re@ne database, but it is a #nelationship database. If
firebase was used to manage relationships database, it will be quite hard to implement
it. In addition, most desktop apgéition will not use the online database due to the fact
t hat desktop applicationbdbs data is quite
MySQL will be used to manage the database of this project. The reason for choosing

MySQL is because it can perfin 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 projectThis project includes six modules that work cohesively to
achieve the projectds objectives:

Income and expenses management
Report management

Graph and chart generation

User management

Personal budgeting

= =/ =4 A4 A -2

Account management

Module * Income andcexpenses 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 faniottude
add, delete and modify, which can all be performed on the income and expenses records.
Additionally, when the usero6s expenses ar
immediately notify the user.

Module 2 Report management :

The second made to be implemented is report management. This module
hel ps the user to generate a report regat
The user is allowed to select the type of report to be genératentall account activity,
income report or expeses 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
generatesthegraphdi@art based on the userés curren
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 fourthmodule to be used in this project is user management. This module
is used to protect the userdés personal fi
the application, the user is prompted to register a new account or log in to an existing
one. Theuse 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 madule 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 allowshydgeting 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 dretinese 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 medole
accommodate users that might choose to manage their finance according to the different

financial accounts that they own in real life.

3.12 Hardware Requirement

In this project, the hardware used to implement and run the application is a
laptop o desktop. Besides, when the final product is complete, the user only needs to
downl oad the O0Oexed file to exe the insta

Table 4.1 shows the recommended specifications for the hardware used:

Table 3.1 Hardwarerequired:

Device Specification Recommended
Operating System Windows 10 (3zbit)
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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 projectiévelop 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 PHEdItian, 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 sectidiMAPP 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 f}¢Bktop File, the user
can just simply etk 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 projecitiseatication This

feature is ged to allov users to log ina 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 ConceptDesign 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.
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3.21 Use Case Diagram

Security System

User

Figure 3.21.1 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 unersity students do not have any user account to login, they can
click on the Aregistero hyperlink to proc
uni versity student feels that his or he

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

Update User Profile Once the university student creates a user, the university student

i s allowed to change the usero6s i nformat.|
phone number. The system will igdte 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 finaoce. 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 existingeounts. 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 someadification, 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 thatrigavigation 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 exssin 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 che 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 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 plannireghén words, the
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account budget planning is the Aparento,
system will automatically detect whether there are any account budget planning records
before adding a category budget planning. If there are no acbadget 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 cgrerform 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 automaticaly 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 usero6s account to be displayed to

Export Data to File- Users are alloed 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 py 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, maaaggetion, manage
budget, perform application security. The details are shown below in Figu2el 3.2.
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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 update
the existing account]

Gystem Validate the information) Update Account

If the account did
[If the account existed] [ R
not exist]

System Display \/ (System store the recordj

"Duplicated Record" I k to database

[If user wants to delete
an existing account]

Delete Account

(@)=

Figure3.22.1 Manage AccounActivity 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

@

Figure3.22.2 Manage BudgeActivity Diagram
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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 3.22.3 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)

Figure3.22.4 ManageTransactiorActivity Diagram
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Edit User Profile

@ick on "User Edia

W

System display the user's
current Information

V

User update the
information

V

System validate the
information

[If the information in :
wrong format] System dlspilay error
message to user
AL
[If the information Correct]

Store the information to
database

T

Figure3.22.5 Edit UserProfile Activity Diagram
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3.23 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 theser request to the user. The details are shown below in
Figure 3.23.1.

sd Generate Report )
% Application ‘ : System : Income and Expenses : Budget Plan Report Generation
User
opt

[Income and Expenses]

1.1: Chaose a date
to generate report

1.1.1: Submit User
Actien

’ 1.1.2: findTransaction()

1.1.3: GenerateReport()

T
I
|
I
I
I
I
I
I
I
I
I
I
!
Lgill

1.1.5: Download report

(=

1.2: Click on

Generate Button 1.2.1; Submit User Action

S S —

|
|
|
[without selecting a month] :
|
|
|
|

122
h_Transaction()

4
v

1.2.4: Retumn Report

1.2.5: Download Report | k- —— —

[opt) [Budget Plan]

2.1: Chaose a date to
generate report

T
|
|
|
I
I
t
|
i
T
|
I
I
|
|
2.1.1: Submit User Action |
|

t
|
|
f
|
|
|
|
|
I
|
|
|
|
|

2.1.3: GenerateReport() |

|

2.1.5: Download Report

(=

2.2: Click on

Generate Bution 2.2.1: Submit User Action

|

1
I
|
[without selecting a month] |
|
I
|
|

222
:CurrentMonth_budget(}

]

R S Aatmintat R +I:{i—1:l —

Figure 3.23.1 Generate Report Sequence Diagram
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sd Generate Chart

X

| : System ‘

‘ - Income and Expenses

‘ - Budget Plan

‘ Chart or Graph Generation

User

opt [Income and Expenses]

1.1: Choose a date

|
T
|
|
|
|
|
to generate chart |
|

1.1.1: Submit User Action

»
Lt

|
1.1.5: Display Chart }
or Graph to User |

1.1.2: findTransaction()

1.1.3: GeneraleCharl()

»

[without selecting & month]

1.2: Click on
Generate Button

1.2.1: Submit User Action

122
CurrentMonth_

1.2.5: Display Chart or
Graph lo User

>
1 Transaction()
»
P

1.2.3: GeneraleChart()

1.2.4: Return Chart or Graph }

A 4

[Budget Plan]

2.1: Choose a date
lo generale chart

2.1.1: Submit User Action

2.1.6: Display
Chart or Graph
to User

alt
[without selecting a month]
2.2: Click on

T
|
|
|
|
|
Generate Button |
.

2.2.1: Submil User Aclion

2.2.5: Display
Chart or Graph to...

2.2.3: GenerateCharl()

Figure 3.23.2 Generate Chart Sequence Diagram
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3.24 Database Design Diagram

In this section, all the database design willshewn. 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 mpléa 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 cat

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 (_id, b_amount, month, account*jd

Category(c_id, name,type, user_id*)

Transactionf_id, t amount, t_desc, t_date, t_type, account_id, c_id*)
Budget(bud id, amount, bud_month, account_id*)

Cat_Budget€b_id, cb_amount, budget_id*, c_id*)
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(& Account ™\ ( Rl \
[ User 0 | aid integer(10) \ b_id integer(10)
| id integer(10) acc_id integer(10) b_amount decimal(12, 2)
name varchar(50) acc_name varchar(50) month date
phone varchar(50) X user_id integer(10) ¥ account_id  integer(10)
email vachar80) | od e 1
password varchar(50)
\ J
T T T
T T T
| | 1
| 1 1
1 1 1
! ! e e e e q
1 1 :
| R ;
I C T ) i
! | tid integer(20) .
R t amount  decimal(12, 2) ?
( Category ) t_desc varchar(50) @ Budget B
| cid integer(10) S G |/ bud_id integer(10)
name  vacharg0) | od Eltpe varchar(20) amount  decimal(12, 2)
(5] type varchar(50) ?1 account_id  integer(10) bud_month date
" userid integer(10) =i integer(10) "™ account_id  integer(10)
T
] \ J :
! Gy
! |
1
[ |
! |
! |
" C Cat_Budget B !
! | eb_id integer(20) |
:_ ______________________ cb_ammmt varchar(50) .

“Pibudget id  integer(10)
cid integer(10)

Figure 3.24.1 ERD Diagram

In the figure abve, ERD diagram has been illustrated by including the 7 tables
mentioned earlier. This diagram shows the communication and relationship between

these 7 tableg he 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 |- - 0194914144
Email Varchar | 50 No |- - Ngsianhongl@gmail
com
passwor | Varchar | 50 No |- - 1313
d
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Table 33 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 34 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 - - 20210515
Acc_id Int 10 No FK Account 2
Table 35 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 36 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 37 Data Dictionary of Transaction Table

Transaction
Column Data Length | Nulls PK/FK | Reference | Example
Name Type to
t id 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 - - 20210518
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 38 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, theystem desigof thisapplicationis explained in detail by including
the system block diagrapsystem components interaction operations and the function
and user interface of the six modul@®e six modules including User Management,
Account Management, Income and Expenses Managemernsprial Budgeting,
Generate Report and Charhe completion of these modules can be further subdivided

into Ul development and function development.

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

workflow with the block diagram.
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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 flowtlis developed
application for university students. First of all, the university student needs to create a
valid user so that he ohs 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 finase. 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
ontheacount 6s transaction and budget pl ann
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, theystem components interaction operatiactual

function anduser interfacén 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 42.1 SystemComponents 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 prezédegin. 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 authemjctie user can just
perform the http request to use this application. Therefore, in the application component
level, the applications ready to receive the user http request and then perform the
applicationds modul e to tieqiredto store, thAf t er
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, evergdptipst 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.

43.1 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 antbdesas 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 studentmeeds t
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 orCharge Password This function allows a valid user to change their

existing password by usirapy email verification

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

log into the personal finance management system.

4. Edit User Profilei 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 figude3.1.
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S&HMONEY

Figure4.3.1 Login Page

TheRegistebutton above allows the interface in which a university student can
register as a valid user. Besides, tlagin button in the figure above enables the
university to perfornmhe login validation after filling in the email and password. Next,
the Forgot or Change Passworbutton above allows the university student to change
their existing password. Figu#e3.2 below shows the interface design for the Register

functionality.
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S&HMONEY

Register

Username
Email
eg: 0115124521

Password

Figure4.3.2 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 unrsseey 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 cli¢dReagistebutton with
yellow background to validate the imfoation 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 Bduaktton to switch to the login page.

After that, if the university student thinks that their password is unsecure, the
university student can click tergot or Change Passworbdutton on the login page.
The interface design for the change password pagj®isn below in figurd.3.3.
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S&EHMONEY

Reset Password

Figure4.3.3 Forgot andChange Password Page

In the figure above, changing a password is similar to the registration process,
where the input field nesdo be entered. The validation of the email is requilfettie
email cannot be found in the database, the university student is not allowed to change
and resethe old password. Once the university student entered the input field, the
university students allowed to click on th€hangebutton 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 intéace of the home page is shown below in figuB4.
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<-- Please create or select an account.

Figure4.3.4 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
clickableEdit Userbutton. 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 ti&lit Usebutton, the user will be prompted to the
edit user page to change the user profil ef

profile is shown below in figuré.3.5.

S&H Money Back

Edit User Information

Update

Figure4.3.5 Edit User Page

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

for the userto 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

theUpdatebutton 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 fystem.

43.2 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 wilbdsed on the account. The

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

1. Add AccountA user iis allowed to add an accou
This functionality consists of one activity. The activity prasthe user to enter
the accountds basic information such as
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 accountsatexl 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 AccountOnce the user clicks the Update button in thenaecount, 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 asdtmsand 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 buttonsh@& interface design for the account menu is shown

below in figure4.3.6.
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<-- Please create or select an account.

Figure4.3.6 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 lo¢hted i
left sidebar. Upon clicking thA&dd Accountbutton, the user is prompted to add an
account to tis application. The interface design of the add account function is shown

below in figure4.3.7.

S&H Money Back

Opening Balance

Add

Existing Account

Figure4.3.7 Add Account Page

In the figure above, the user is allowed to add the details of the new account by
entering a unigue Account ID, Account Name, @ipg 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 fronmeaB 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 purposéisftable 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 accoynt list
clicking the Settingbutton on the account menu. The interface design for the list of
accounts is shown below in figu4e3.8.

S&H Money Back

All Account Settings

D NAME ACTION
w B
: men
8 owew E

Figure4.3.8 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 areEdit andDelete If the user wants to delete an account, the user can click on
the Deletebutton on that particular row. When tBeletebutton 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 tRdit button, the system will stch the
page to the edit account page. The interface design of the edit account page is shown
below in figure4.3.9.
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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

L

Figure4.3.9 Edit Account Page

I n the figure above, once t Bdithutaomer c | i
in the account list, #nsystem 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. @ce the user has finished the modifications, the user is allowed to click

on theUpdatebutton 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 aé@dhataccount 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 aaccount 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 listadd described as below:

1. Add Income and ExpenseA user is allowed to add an income or expenses into
this applicationbés database. This funct
activity prompts the user to add a category first. The secondtagirampts 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.

2. View Income and Expensedhe user is allowed to view tlexisting 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.

3. Update Income and Expense®©nce the user clicks the Ugtg button in view
income and expenses, the user can perform the update function by modifying the
existing information in the update page.

4. Delete Income and Expense§he user is allowed to delete an existing income or
expense. Once the account is dele@l the other related information, such as
transaction and budget planning, will be deleted as well.

5. Search Income and Expen$eBhe user is allowed to select a particular month and
year and click on th8earchbutton to prompt the system to find tteéevant results.

Once the system finds the related result in the database, the system will update the
result.

6. Add Category The user is allowed to add a new category name for tracking the
income and expenses. Both income and expenses will have diffategbies.

All the categories to be added will be based on the type of transaction.

7. 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.
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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 theasting 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 categor

The functionaries above can be accessed from the dashboard by clicking on the
Incomeor Expensebutton. 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
transadbns and manage transactions. The interface design after the user selected an

account is shown below in figu#e3.10.

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 30939 Copy Excol Frint PDF(ALL) | PDF(CumentPage) Column visiciity | Show 10 [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
2021-06-12 money - RM 2000.00

2021-05-06 Son

2021-03-17 aaa

Showing 1 to 10 of 11 entries Previous 1 2 Next

Figure4.3.10 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 dashbsfarr dbés
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 allowelédbrow

many records need to be display in one page.
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Upon clicking theExpensesr Incomebutton in the dashboard, the user is

prompted to the expenses or income menu. The user interface expenses menu is shown
below in figure4.3.11.

S&H Money

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)

Figure4.3.11 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 mentge theno 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 irdigjae:

S&H Money Back

Income Management

I Manage Category(Income) l

[ Add Income ‘

l Manage Income l

Figure4.3.12 Income Menu Interface

Upon clicking theManage C#egorybutton, the system will switch the page to

the manage category page. The user interface of the manage category page is shown
below in figure4.3.13.
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S&H Money Back

Category Management (expenses)

Existing Categories For expenses

NAME ACTION

o [yl
food Edit | Delete
i

Figure4.3.13 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 hhed, if
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 and4.3.15.

S&H Money Back

Expenses Management- Add Expenses Record

dd/mm/yyyy

Category
-- Select Category --

Add
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Figure4.3.14 Add New Transaction(Expenses)

S&H Money Back

Income Management- Add Income Record

Figure4.3.15 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 be 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 dropdown list to show all the existing categories. After that, the usechiamse 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 thdd button to store the dainto the database.

Once the user has added a new transaction, the user can view the transaction
details by clicking on thlanage Transactiobutton on the menu. The interface design
for the list of transactions is shown in figut8.16 and figuret.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 ]

Date v Description Amount Category Actions

Figure4.3.16 List of Transactions (Expenses)

S&H Money Back

Income Management- View Income Records

10_v|entries copy ] Exce ] print ]L] Cotumn visibility ]

Date » Description Amount Category Actions

small 96.00 salary Edit | Detete
11100 salary Edit | Delete

Edil | Delete

Figure4.3.17 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. I@f&yli6e
if the row in the list has a red background, it means that the expensesready run
out of this categoryds budget. Further mor
clicking on the column header to sort the list accordingly. Next, all the pagination and
search functions will be implemented in this view transactios. list addition f the
user wants to delete a transaction, the user can click oDelete button on that
particular row. When thBeletebutton is clicked, the system will delete the particular

transaction and update it to the database.

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

shown in figure4.3.18 and figuret.3.19.
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S&H Money Back

Edit Expenses Record

Date
23/06/2021

ategory
food

Update

Figure4.3.18 Edit Transaction (Expenses)

S&H Money Back

Edit Income Record

96.00

23/06/2021

salary

Update

Figure4.3.19 Edit Transaction (Income)

I n the figure above, once theEdtser cl
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 @ange 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 tbpdatebutton b 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 th
developedapplication. Before using this personal budgeting module, the user has to go
through all the previous modules suéls, 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 Plam user is allowed to add an account budget plan into
thisapplica i on6s database. This functionali t:
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 BudgetPlan- 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 thedated buttons.

3. Update Account Budget Pla®nce the user clicks tRépdatebutton 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 PlanThe user is allowed to delete an existing account
budget plan. Once the aceuus deleted, all the other related information, such as
category budget plan, will be deleted as well.

5. Search Account Budget PlanThe user is allowed to search a particular result by
selecting the Month and Year. After that, the user can click oSdhechbutton
to search the result from the database.

6. Add Category Budget PlaiBefore 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 personaéfice. 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 tog-down list to add a new
category budget plan.

7. View Category Budget PlanThe 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 acceseth the view category budget plan page
by clicking on the related buttons.

8. Update Category Budget PlarThe user is allowed to update the category budget
plan after clicking théJpdatebutton in the view function. The user can perform
the update functioby modifying the existing information in the update page.

9. Delete Category Budget PlaThe user is allowed to delete an existing category

budget plan by clicking thBeletebutton in the view function.

The functionalities above can be accessed from #ia dashboard by clicking on
the Budgetbutton. 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 atteedaenu 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

Figure4.3.20 Budget Menu Interface

Upon clicking theAccount Budget Plannirigutton, 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 figiB21.
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S&H Money Back

Budget Management-Add Account Budget

AMOUNT SPENT DATE

Figure4.3.21 Add Account Budget Plan

In the figure abovethe 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 usdo 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 oiddhbutton 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

theexisting 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 tB&penses(Category) Budget the budget
menu. The user withen be prompted to add, delete or update a category budget plan.
The user interface design is as illustrated in figu8£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

Figure4.3.22 Category Budget Plan Management Interface

In the figure above, the user will first see a form that alldvesnt 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 fiedot Bdidations
will be implemented for this input field. As for the two remaining input fields, the
application will use a dregdown list to list all the existing account budget plans and
category names to the user. The user is allowed to select oreeaytibns 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 orAtleebutton to submit
the new category budget plan. The application will validate the new record after the
user clicks on thé&ddbutton. If the category budget plan exceeded the account budget
plan, the application will prompt an error message to the uddesr 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 he 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 clicksDel¢te

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

Moreover, theuser can click on thEdit button to update a particular category
plan. Once the user clicks on tBdit 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

Figure4.3.23 Update Category Budget Plan Interface

I n the figure above, once the user cli
Edit button in the table list, the system will display the information in the form for the
user to refer to and mdgi 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 thispdate form. Once the user has finished the modifications, the user

is allowed to click on th&/pdatebutton to update it to the database.

Upon clicking theEdit Account Budget Plannirgutton in the budget menu, the
user will be redirected to the viewaunt budget plan interface. The user interface for

the budget management is shown below in figLBe24.
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S&H Money Back

Budget Management-View Account Budget

Amount Spent Month

Figure4.3.24 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 orDlketebutton, a pdicular account

budget plan will be deleted immediately.

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

designed as in figur43.25.

S&H Money Back

Edit Budget Information

Total Budget Amoun

17000.00

Budget for the month
March, 2021

Update

Figure4.3.25 Edit Account Budget Plan Interface
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I n the figure above, once the wuser cli
Edit button in the table listhe 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 figds. 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 modifteans, the user is allowed to click on tbdatebutton 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 am/yoth 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 Repbne user is allowed to generate a report
based on the income and expend®y 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 gendheténcome and expenses report.

2. Generate Budget Plan Repofiis function allows users to export the previous
budget plan to a report. The user is allowed to click olG#meerate Repotiutton
to generate the budget plan report. The report will shewritial 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
geneate reports. The interface design for the generate report is shown below in Figures
4.3.26 and4.3.27.

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

Show[10_» |entries ] Excol ] Print ]\r_] Cotumn visibility ]

Date + Description Amount Category Actions

food Edil | Delete

Figure4.3.26 Generate Report Interface (Expenses & Income)
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S&H Money Back

Budget Management-View Account Budget

Amount Spent Month v Action

Figure4.3.27 Generate Report Interface (Budget)

In the figure above, the user can clwk thePDF, Excelbuttons to generate
different types of reports. The user is abl@émerate 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 repdfte user interface design is as illustrated in figure
4.3.28.

Budget Management-View Account Budget

2 > ThisPC > Documents
Amount

10000.00

Figure4.3.28 File Path to Generate Report

Once the user has selected a file path and modified the file name, the user can
click on theSavebutton to generate the report. After that, teeart will be generated
in the related file path. The report format design is shown below in Figu829 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

Figure4.3.29 Report Format(Budget)

Expense Records

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

Figure4.3.30 Report Format(Expenses)

I n the figure above, al | records have
device. Users can go to the file path that was selected earlier to find the exported file.
I n addition, the user also is allseawmled t o
the records and export to a data file by clicking onRB&(CurrentPage)putton. The

example of searching specific dates is shown in figlB&1.
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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

Figure4.3.31 Search specific date to generate report

In the figure above, once the user clicke 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 summarry of the
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 uBel functionalities of this generate

report module are listed below:

1. Generate Graph and Chart for income and expen$esuser is able teee the
summary chart and graph after adding some income and expenses. In addition,
if the user wants to see the previggstb s s ummary charts and
is allowed to select a speciffearin a dropdown listto display. By default, the
application will display the currentearsummary chart.
2. Generate Graph and Chart for all account usdde user is able to see a
summary chart and graph to display the
3. Generate Graph or Chart for Budget Plansummarygraph or chart will be
displayed to show themountof the budget plan that has already bsaved

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 usafdoe are
shown in figure 8.32 and 43.33.

(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 13500 Family RM 500.00

Figure 43.32 Income and Expense Pie Chart
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Select Year v

Expenses and Income Comparison for 2022
3,000
2,250
1,500
750

0

January February
—— Expenses —— Income
Figure 43.33 Income and Expendeane Chart

I n the figure above, the user can perf

income and expense to summarise thi 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. Figure8484 shows the layout of the account status chart.

S&H Money

Welzome. SianHong Account Balance Status

Comats Tt

A Eat User Account Percentage =
(@ Total RM4G665 Gunrency Ssed: Hopok (MVR)
new test - 42.86%
Account Management
& Main
‘Current Balance: RM 10928
& May Bank
Current Balance: RM 15737
& newtest May Bank - 33.72% 5
Current Balance: RM 20000
+ Add Account
@ Main @ May Bank new test
& seftings
Main
May Bank
new test

Figure 43.34 Account Balace Status Chart

In the figure above, an overall pie chiarshown 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 fac@aatt. 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 4.35.
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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 43.35 Budget Plarbaving 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 partoculget plan.
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CHAPTER 5

SYSTEM IMPLEMENTATION

In this chapter, theystem implementatioof this applicationis 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 RepOhaaihd.ast but

not leastthis chapter closes up withcancludingremark regarding the entiochapter

5.1Project Setup
Projectsetup is the first step to develop a project. First, the project environment
will be set up. In the below section, thenfigurations 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 devgdment. The essential external and internal libraries and

their respective functions are shown below in Table 4.1.

Table5.1 External and Internal Libraries Used in Visual Studio Code

Library Name | Implementation Name Description
Ul Component | https://www.w3schools.com/w3css/| Used to provide variou
4/w3.css CSS designs for U,
such as header and sig
bar menu.

Font Componen| https://fonts.googleapisom/cs? Used to provide the for

Family=Raleway design for this
application.

PHP Library bmewburn.vscodetelephense&lient | Used to provide the
PHP library to develop
this application.

PHP Debug felixfbecker.phpdebug Used to help the
developer debuthe
program.
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Report //lcdn.datatables.net/1.10.25/js/ Used to provide the
Component jquery.dataTables.min.js library to create an
external report for user
FrontEnd //lcode.jquery.com/jquer$.5.1.js Used to provide Jgeury
Function library to build a
functional Ul.
phpMyAdmin localhost A SQL database that

stores all the data of
this application.

gstatic google.visualization.LineChart Used to providette
google.visualization.arraytoDataTal 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 relatethble will be made in this database and link all the relationships
between the tableblext, to add the external link to the Visual Studio Code and using
the PHP library to connect the databdadee last stepvas creating a project in the

firebase in termsf the authentication.

5.2 Setting and Configuration
In this section, the projeatstallation and setting will be discussed in order to
launch this applicatiorBy 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 wuser need to proceed

after user hasden 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 Fi
|_] 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 operstérger and database, this application
would not provide the function correctly. Figur@.2.shows the output for opening the

server and database.
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E] XAMPP Control Panel v3.24 [ Compiled: Jun 5th 2019 ] — O X
=] XAMPP Control Panel v3.2.4 " confi
Modules )
) Netstat
service Module  PID(s) Port(s) Actions & el
7
Apache 555;3 80, 443 Stop Admin Config Logs M shel
MySQL 29044 3306 Admin Config Logs Explorer
FileZilla Start Admin Config Logs F Services
Mercury Start Admir Config Logs ) Help
Tomcat Start Admin Config Logs [ Quit
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
‘M [Apache] Status change detected: running
‘M [mysgl]  Attempting to start MySQL app
| [mysgl] Status change detected: running
W

Figure 5.2 Starting Server for Loda

After that, since this application is a desktop application, tberefthe
application folder required some missing dependerficrdsuilding the app. Hence, the
user has to go to find the XAMPP file | oc
replace this applicationbés nauhcpedlwithat der s
any problems. Figure52s hows t he fAphpo folder for XAN

> ThisPC > DATA (D) * xampp ~ L £ Search xampp
ng_N * Name - File ownership Date modified Type Size ~
anonymous 21/12/2020 5:14 PM File folder
apache 21/12/2020 5:15 PM File folder
srson cgi-bin 21/12/2020 5:22 PM File folder
* contrib 21/12/2020 5:15 PM File folder
FileZillaFTP 21/12/2020 5:22 PM File folder
htdocs 21/12/2020 5.27 PM File folder
img 21/12/2020 5:14 PM File folder
install 21/12/2020 5:22 PM File folder
licenses 21/12/2020 5:14 PM File folder
locale 21/12/2020 5:14 PM File folder
mailoutput 21/12/2020 5:14 PM File folder
mailtodisk 21/12/2020 5:15 PM File folder
MercuryMail 21/12/2020 5:22 PM File falder
mysgl 21/12/2020 5:15 PM File folder
perl 21/12/2020 5:17 PM File folder
php 21/12/2020 5:22 PM File folder
phpMyAdmin 21/12/2020 5:26 PM File folder
sendmail 21/12/2020 5:21 PM File folder
src 21/12/2020 5:14 PM File folder
& tmp 23/3/2022 10:39 PM File folder &
=

Figure5.23 fAiphpdo folder in XAMPP fol de
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M 7 + | testapp - u] X
- Home Share  View (7]
| 1 > test.app v O P Search test_app
~ - i A
Name File ownership Date modified Type Size
s+ Quick access
1342017 3:12 Ph F
B Deskiop locales 22/3/2017 3:12PM e folder
php 14/1/2022 1121 PM File folder
¥ Downloads -
~ webcache 15/1/2022 3:10 PM File folder
& Documents i 20/3/2022 1201 AM File folder
=I Pictures [ cefpak 17/3/2017 2:06 PM PAK File 5,870 KB
~7 G\ | cef_100_percent.pak 17/3/2017 206 PM PAK File 77 KB
Assignment | eef_200_percentpak 17/3/2017 2:06 PM PAK File 388 KB
FYP1 [ cef extensions.pak 17/3/2017 2:06 PM PAK File 3,469 KB
Fyp2 [2] chrome_elf.dil 17/3/2017 206 PM Application extens... 425 KB
Lecture %] d3dcompiler_43.dil 17/3/2017 2:06 PM Application extens... 2,057 KB
: [%] a3dcompiler_47.dll 17/3/2017 2:06 PM Application extens... 3,660 KB
Programming_N
= debug 20/3/2022 5:12PM Text Document 1,441 KB
& Dropbox [} devtools_resources.pak 17/3/2017 2:06 PM PAK File 4,835 KB
@ OneDrive - Person [7 icudti.dat 17/3/2017 2:06 PM DAT File 9,894 KB
[2] libeefdil 17/3/2017 2:06 PM Application extens.. 63,536 KB
Attachments
[#] tibEGLdNl 17/3/2017 2:06 PM Application extens... 78KB
Documents [2] libGLESv2.dIl 17/3/2017 2:06 PM Application extens... 2,194 KB
Pictures [ license 10/2/2016 452 AM Text Document 3KB
= This PC [ natives_blobbin 17/3/2017 2:06 PM BIN File 327 KB
: J esktop-chrome /3/2017 3:06 PM pplication 283
™ o A ¥ % phpdesktop-ch 22/3/2017 3:06 PM A 1,283 KB
23 items

Figure5.24 Aphpo f ol der in this

After the user has replaced the

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 Projectll, 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 Figuté.

S&HMONEY

Figure5.41 Login Page

If the user hadrauser account in the figure above, the user coulecty use
the user account and login. The barid 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 clieside for the empty input. Ihere 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 formahelfemail 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 7
that the user has fil |l ed onthesys¢meviichangee us e
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 drotjie
button to do the authenti¢a 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 apgdtion. Furthermore, the validation of this login system
can be divided into two situations. The first situation is when the user key in the correct
emai | but the wrong password. In this s
Passwor d, Pl rmessgetothe yserAvgich meaas 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 retu
to the user, which means that the user has entered the wrong email. Hence, this is the
authentication step of this login system. Figusek2 and5.4.3 below show the error

message of the login system.

S&HMONEY

Login or register

Password

Forgot or Change Password?  Register

Figure5.42 Wrong Email Validation on Login Page
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S&HMONEY

Login or register

Email

- Forgot or Change Password?  Register

Figure5.43 Wrong Password Validation on Login Page

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

can click on theegisterbutton to register an account. Figird.4 shows the Register

page.

S&HMONEY

Register

Username
Email

eg: 0115124521

- Password

Figure5.44 Register Page

Bachelor of Information Systems (Honours) Information Systems Engineering
Faculty of Information an€ommunication Technology (Kampar Campus), UTAR

90



CHAPTER 5

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 tlat 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. Ifthese 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 and5.4.6 below show the error message of this registration process.

S&EHMONEY

Register

Username
Email
eg: 0115124521

Password

-

-

Figure5.45 Duplication Email in the System
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S&HMONEY

Register

Username
Email
eg: 0115124521

Password

Figure5.4.6 Invalid Phone Number

Once the usr has entered every field in the registration form, the user can click
on the Registerbutton 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 fothis application. However, if the user wants to change the password,
the user can click on théhange Passworbutton on the login page to proceed to this

action. The Ul of theesetpassword page is shown below in figbré.7.

S&HMONEY

Reset Password

Email

mock
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Figure5.47 ResetPasswrd Page

On this page, the user can change their existing password by providing the
email. Basic validation of the empty input field will be implemented in this form.
Furthermore, if the user entered a fexisting email in this application, the process
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 asfglire 5.4.8 shows

the error message when the user filled in aexigting email.

S&EHMONEY

Reset Password

Figure 5.4.8 Non-existed Email

Once the emaik correct, the system will proceed to #®ail 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. Thé esnification 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
passwordFigure 5.4.10 shows the output when the user successfully reset the password

by using email verification.

C @ phptest-f20ibfirebaseapp.com/_/auth/action?mode=resetPassword&oobCode=8j Uy ZTX2woR1ipBVDZUOTXNeFIEYHykAWARTODASIAMAT oYYewARapiKey=Alza.. & 1B % & @ & O % = @ :

© YouTube i Gmail €9 Facebook G Google @B UTAR PORTAL-Sec.. @ UTARWBLE KAMPA, Pari_time M Inbox (4364) - ngsi.. FIP Wb GitHub_project localho » Gther baokmarks [ Reading list

Password changed

You can now sign in with your new
password

Figure 5.410 Success of Resetting the password

Once everything matches the related fields, the system will update the password
to thebackend sgtem (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 figure5.411.
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S&H Money Back

Edit User Information

,,,,,,,,,

test@gmail.com

Update

Figure5.4.11 Update UseAccount 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, phoreenualidation, and
duplication checking. The user can modify the information and click otJguate
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 dsptagss message Ul is

shown in figures.4.12.

S&H Money Back

User Updated Successfully

Edit User Information

test@gmail.com

Update

Figure5.4.12 Success Message of Update User Information
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5.4.2Account Management
The Ul and general functionalities for Account Management were completed.

In the following section, thpreliminary 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 homepgabeéesign 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

Figure5.4.13 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 AlickAccounbutton in
the side menu to add an acnt or multiple accounts. The Ul of add account page is
shown in figureb.4.14.
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S&H Money Back

Add Account

Existing Account

D NAME

Figure5.4.14 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 balandy.iBpyts 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 systemrantipt 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 geesséhe 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 figurds.
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S&H Money

Account Added Successffully

Add Account

Existing Account

D NAME

Figure5.4.15 Success Message of Adding an Account

After that, the user can go back to the homepage by clicking @attidutton
in the top right corner. The Ul design of the home page after adding an account is shown
in figure5.4.16.

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

Figure5.4.16 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 budgetthimgsd ddi t i on, a At ot
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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 Siegtingbutton to delete and update the

existing account. The Ul design for the setting page is illustrated in figdu®.

S&H Money Back

All Account Settings

(o] NAME ACTION

Figure5.4.17 Account Settings Page

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

page to update the record. The Ul of the update account page is shown ib.fidie

S&H Money Back

Edit Account Information

Account |

465264

count Name

Public Bank

Opening Balance
5000.00

Month

February, 2020

Update

Figure5.418 Update Account Page

Upon clicking theeditbutton on the account setting pathes system will show
the record in a form. The user can update the account information by modifying the
form and click on thé&pdatebutton. For this update form, all the validation will be the
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same as the add account form, such as checking duplicamahadp. 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 figure5.419.

S&H Money Back

Account Updated Successfully

All Account Settings

D NAME ACTION

Figure5.419 Succesdlessage of Updating an Account

Next, the user can perform the delete function to delete a particular account by
clicking on thedeletebutton. After clicking on theleletebutton, the system prompts a
message to inform the user the record has been deldtedxample of a notification
is shown in figures.4 20.

S&H Money Back

Account Deleted Successffully

All Account Settings

D NAME ACTION

Figure5.4.20 Delete Account Message

Furthermore, back to figurb.4.16, the user can select an account to start

personal finance. The Ul design is shown in fighire 21.
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S&H Money Logout

welcome. Ng Sian @ My Dashboard
& Edit User
[ Total: RM5000 XPENSE NCOM 3UDC e DIT ACCOUNT

Account Management

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

+ Add Account No Records

& settings

Figure5.4.2L Homepage with Dashboard

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

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

The Ul and general functionalities for Income and Expense Managemeant wer
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 men

is shown in figures.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

Figure5.4.22 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 eisting expenses. Upon clicking tManage Categorfputton, the system
will switch the page to the manage category page. The user interface of the manage

category page is shown below in figlrd.23

S&H Money Back

Category Management (expenses)

Existing Categories For expenses

NAME ACTION
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Figure5.4.23 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 onlyalidation 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 meage to inform the user. The notification Ul is shown in fighre24

S&H Money Back

Category Added Successfully

Category Management (expenses)

Add

L

Existing Categories For expenses

NAME ACTION

EnEz

D

Figure5.4.24 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 editbutton in theable, 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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Figure5.4.25 Update Category Record

In the figure above, the validation will be the same as the add new categery. Th
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 fi§u4e26

S&H Money Back

Category Updated Successfully

Category Management (expenses)

‘ Add

[

Existing Categories For expenses

NAME ACTION
Daily1

Edit | Delete

Figure5.4.26 Success Message of Updating a Category

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

notfication is shown in figur&.4.27

Figure5.4.27 Success Message of Deleting a Category
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