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ABSTRACT

Food waste is a global problem that poses serious environmental and social challenges.
Supermarkets are one of the major sources of food waste, as they often discard large amounts of
surplus or near-expiry food products. To address this issue, this project aims to design and develop
a gamified mobile application that can reduce food waste in supermarkets by engaging both the
supply and demand sides. The target users of the application are supermarket managers and
customers who are interested in saving money and the environment. The application uses
gamification elements such as points, badges, challenges, and rewards to motivate and educate
users to adopt sustainable food consumption and disposal habits. The application also provides a
management system for supermarkets to monitor and manage their food products, and to offer
incentives and discounts for users who buy or donate the surplus or near-expiry food items. The
application differs from other existing solutions by integrating both the supply and demand sides,
and by using a user-centred and participatory design approach. The project also creates and
validates a mid-fidelity prototype of the application through usability testing and feedback sessions
with the potential users. The results show that the application is easy to use, useful, and enjoyable,
and that it can increase users’ awareness and intention to reduce food waste. The project
contributes to the field of food waste management by proposing an innovative and engaging

solution that addresses the problem from both the supply and demand perspectives.
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CHAPTER 1

CHAPTER 1 Introduction

The issue of food waste is vital for sustainability and resource conservation. Many people
are aware of the problem, but it is not adequately tackled in various aspects. It leads to serious
moral, environmental, and economic challenges. Around the world, each year 931 million tons of
food are wasted by households, retail businesses, and the food service sector [1] and one-third of
the food that is still edible for humans is wasted, while over 783 million people suffer from hunger
[2]. Moreover, the climate change crisis is worsened by food waste, which has a large impact on
greenhouse gas (GHG) emissions. Food production, transport, and handling produce a lot of
Carbon Dioxide (COy), and when food goes to landfills, it creates methane, a more powerful
greenhouse gas[3]. Reducing food waste is important for achieving the Sustainable Development
Goal 12.3 (SDG 12.3) which is to reduce global food waste in both retail and consumer settings
by 50% by the year 2030. Additionally, the aim is to minimize food losses, especially those

occurring after the harvest, throughout supply chains[4].

To reduce food waste, various applications have been developed, but most of them target
the end consumer rather than the supply chain such as supermarket. These applications aim to
reduce food waste by offering discounts, donations, and exchanges surplus food items [5].
However, they do not address the food loss that occurs in supply chain such as food products reach
expire date. To address this problem, we need innovative and engaging approach that involves
educating people, changing their behaviour, and encourage a culture of sustainability. However,
conventional methods of communication and awareness have not been very effective in
influencing long-term behaviour change[6], because it may not provide sufficient feedback,
reinforcement, or monitoring to sustain behaviour change over time. People may need ongoing
encouragement, reminders, incentives, or accountability to keep up their motivation and
commitment to change their behaviour. Gamification approach has potential, it applies game
concepts and designs to non-game settings to attract users, inspire them, and influence their
behaviour[7]. By adding gamification elements such as points, levels, badges, rewards, and
challenges to everyday activities, gamification taps into human’s natural desire for achievement

and competition.
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1.1 Problem Statement and Motivation

According to the UNEP Food Waste Index Report 2021 [8], this amounts to 931 million
tons of food waste, of which 13% came from retail, therefore reducing the food waste in the retail
sector also important. But the existing food waste gamification mobile application are not focused
on the food supply chain, the management system of the mobile application is not applicable for
the user of food supply chain to manage their food products[9]. For example, the supermarket only
provides the food product lists for the consumer but cannot manage to address the food products
that expire soon, this causing food waste because consumer not willing to buy a food product that
almost expired. This limits the ability of the supermarket to monitor and reduce its food waste, as
well as to offer incentives and rewards to the consumers who buy the surplus or near-expiry food
items. Therefore, there is a need for a mobile application that can address the food waste problem
from both the supply and demand sides and use gamification techniques to motivate and engage

the users.

The motivation behind the food waste gamified mobile application is rooted in the urgent
need to address the global issue of food waste and its far-reaching consequences. The application
seeks to inspire a fundamental shift in user behaviour by leveraging the principles of gamification
to make the process of reducing food waste not only effective but also enjoyable. In a world where
individuals are constantly bombarded with information and stimuli, the application aims to cut
through the noise and capture users' attention through engaging content, interactive challenges,

and a visually appealing interface.

The motivation is driven by a recognition of the critical role individuals play in contributing
to a sustainable and eco-friendly food ecosystem. By instilling a sense of responsibility and
empowerment, the application aims to make users active participants in the fight against food
waste. The integration of game mechanics, such as rewards, levels, and challenges, is carefully
designed to create a motivating and dynamic experience that sustains user interest over the long

term.

Moreover, the application is motivated by the desire to educate users about the

environmental impact of food waste. By providing accessible and engaging information, the
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application aims to raise awareness and promote informed decision-making regarding food
consumption and disposal. This educational aspect is crucial for building a deeper understanding

of the issue and inspiring users to make meaningful changes in their daily lives.

In essence, the motivation for the food waste gamified mobile application is to transform
the typically mundane task of reducing food waste into a compelling and rewarding experience.
By making the process enjoyable, educational, and socially impactful, the application seeks to
motivate users to embrace sustainable habits, contributing collectively to a significant reduction in

global food waste and its associated environmental and societal impacts.
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1.2 Research Objectives

A comprehensive review of the existing gamification mobile applications for reducing food
waste is essential for developing a successful and innovative solution in this domain. This study
can help us identify the weak point, opportunities, and new ideas from the current applications,
improvement and apply them to the design. The goal is to leverage the strengths of the existing
solutions, and add new gamification elements to our application, to boost user engagement and

impact.

Apply gamification can increase user engagement and motivate them to actively participate
the food waste activities. Adding game-like elements such as points, leaderboards, and challenges
are motivating the users to actively engage and achieve their goals. The use of collections, such as
Firebase Storage, Cloud Firestore crucial for efficient data management and organisation. This
helps to quickly locate and navigate through large datasets, improving user experience. By
integrating these factors, the solution becomes more appealing, user-friendly, and effective, which

enhances the end-users’ satisfaction and performance.

The mobile application should be designed for multi-market to use it. It may increase the
effectiveness of reduce food waste because increasing the user base and the potential revenue of
the application by reaching more customers and markets. By designing the application for multi-
market, the application can appeal to a wider and more diverse audience, which can increase the
number of downloads, registrations, and active users of the application. Additionally, it also
improving the user experience and satisfaction of the application. More users can give more

feedback to enhance the application since can more understand the user needs.

The user interface will need to be improved, the gamification elements will need to be fine-
tuned, and the application will need to be customized to the needs and preferences of the users.
Therefore, usability testing is crucial to ensure that the gamification and user interface are no
usability issues such as difficulty in interacting with the mobile application. Usability testing can
improve the user satisfaction and the performance of the application by get feedback from the

users.
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Objectives:

e To study existing food waste gamified mobile applications in the domain.

e To propose gamification elements, and data management in address food waste problem.

e To develop a gamification mobile application, implement engaging methods to motivate
users and design for multi-market.

e To evaluate the proposed solution with usability testing in gamification elements and UL
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1.3 Project Scope and Direction

The food waste gamification mobile application aims to address the food waste
problem by engaging both users and the supermarket. The application will be encouraging users
to adopt sustainable practices, make informed decisions, and actively participate in reducing food

wastage.

In the scope of this project, the food waste gamification mobile application involves several
critical components that highlight its technical complexity and innovation. At the core of the
application is the user registration and profile management system, where users create accounts
and manage personal data. This requires secure authentication mechanisms, such as Firebase
Authentication, to ensure the integrity and privacy of user data. Information such as profile details,
game progress, and earned rewards is stored in a database such as Firebase Firestore, which needs
to be efficiently structured to handle large volumes of user and supermarket data. Indexing and
data normalization play key roles in ensuring efficient data retrieval and query performance,

particularly as the application scales to support multiple users and markets.

The application heavily incorporates gamification elements to engage users and motivate
sustainable behaviour. Features such as points, rewards, and challenges are built on algorithms that
calculate user achievements and progress in real-time. These gamification elements are integral to
tracking user behaviour, including tasks like identifying expiring food products or participating in
sustainability challenges. To enhance user interaction, a leaderboard system is implemented,
allowing users to see their rankings and share them on social media. From a technical standpoint,
this involves managing real-time data updates and handling concurrency to ensure the leaderboard

reflects the latest scores without delays.

In terms of system architecture, the application is designed to support multiple
supermarkets, each able to manage their inventory and track food products nearing expiration. This
requires building a modular system with role-based access controls to ensure different types of
users—supermarket managers, customers, and administrators—have appropriate permissions to
view and modify data. Furthermore, the architecture must be scalable and performant, ensuring
that the application can handle an increasing number of users and transactions without

compromising speed or reliability.



CHAPTER 1

The game challenges within the application, such as rewarding users for finding expiring
products, require algorithms for point system such that how the users to be gaining the point or
losing point when finding the expiring soon products. The UI/UX design of the app plays a crucial
role in making the gamification engaging and intuitive for users. With UI frameworks like Flutter,
the app’s interface is designed to be seamless and responsive across multiple platforms, providing
an immersive experience that includes visual and auditory feedback for earned points, and other

achievements.

Lastly, the application contributes to sustainability by utilizing data analytics to track and
evaluate user behaviour. By analysing patterns in how users purchase or donate nearly expired
food products, the app can provide insights into how much food waste has been reduced. This data-
driven approach helps the application align with SDG 12.3, which focuses on halving global food
waste by 2030. In summary, the food waste gamification mobile application brings together
database management, gamification elements, system architecture, and data analytics to create a

comprehensive and scalable solution for reducing food waste in supermarkets.

1.4  Contributions
The food waste gamified mobile application contributes significantly to addressing the

global challenge of food waste through a multifaceted approach. Its primary motivation lies in
inspiring positive behavioral change by incorporating engaging content, challenges, and rewards
to encourage users to adopt sustainable practices. Also, the application contributes to behavioral
change and awareness by fostering a sense of responsibility and providing personalized feedback
on users' food consumption and disposal habits. Furthermore, it actively contributes to
environmental impact and sustainability by motivating users to minimize individual food waste.
The application serves as an educational tool, empowering users with knowledge about the
consequences of food waste, and its community-building features amplify the social impact of
individual actions. The application also provides a management system for supermarkets to
monitor and manage their food products, and to offer incentives and discounts for users who buy

or donate the surplus or near-expiry food items.
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1.5 Report Organization

The report is structured into five key chapters, each fulfilling a unique role within the project
framework. Chapter 1 sets the stage by providing an overview that includes background context,
a clear problem statement, the driving motivations, the aims of the project, a delineation of its

scope, and an acknowledgment of its contributions.

Chapter 2 offers an in-depth literature review, structured in two main parts. The first segment
presents a comparative evaluation of current systems, analysing their capabilities and limitations.

The second segment reviews critical languages pertinent to the project’s context.

In Chapter 3, the focus shifts to the methodologies and processes implemented in the project’s

system. This chapter details the strategic approach employed during the development phase.

Chapter 4 documents the early phases of the project, outlining the setup procedures and the initial

results that were obtained from these foundational activities.

Concluding the report, Chapter S provides a summarizing overview, weaving together all aspects
of the project to present the final discoveries and their broader significance. This chapter offers a

cohesive wrap-up of the project’s journey and its outcomes.
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CHAPTER 2 Literature Reviews

2.1 A Food Waste Mobile Gamified Application Design Model using UX Agile
Approach in Malaysia

The paper [10] presents the design and development of a food waste mobile gamified
application that aims to improve the collection and decomposition of food waste using black
soldier fly (BSF) treatment in Malaysia. The application was created using the agile UX approach,
which involved various stakeholders such as households, restaurants, collectors, and BSF farms in
the requirement and design phases. The application also incorporated gamification elements such
as points, levels, ranks, and rewards to motivate and engage the users to participate in the food
waste disposal process. The paper also describes the creation and validation of a high-fidelity
prototype of the application through usability testing and feedback sessions with the potential
users. Finally, the paper proposes a system design model that consists of five components:
motivation, stakeholder, systematic and user-friendly, job opportunity, and eco-friendly approach.
This model can serve as a guideline for developing similar applications for food waste

management.

Agile team track

Technical requirements Agile development and testing Bug fixing f_Fealure 1

Product vision Style Product co-creation Style Product Style '\ : ;
Analysis Agile UX Sprints enhancement 5 Feature i
Design and formative usability User feedback | Feature N
UX team track

Figure 2.1.1 Agile UX Development Lifecycle
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2.1.1 Strengths of Previous Studies

In this paper is the Agile UX methodology, which is a hybrid approach that combines agile
software development and user experience design. It allows for active involvement and
collaboration from all stakeholders, such as developers, designers, researchers, and users,
throughout the development process. Also, enables rapid and iterative design and testing of the
application, which can improve the quality and usability of the product and reduce the risk of errors
and rework. Other than that, incorporates gamification elements to motivate and engage users in
the food waste management process, which can enhance their awareness and behavior towards

environmental sustainability.
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2.2 Employing Gamification to Support Sustainable Food Consumption,
Analysis and Redesign of the Too Good To Go Mobile App

The paper [11] explores the potential of gamification in the design of apps intended to
support more sustainable food consumption behavior. The paper is centered on the existing Too
Good To Go app, which aims to reduce food waste by enabling retailers to sell their surplus food
at a reduced price. The paper examines current user behavior and perception through quantitative

and qualitative methods, such as Instagram polls, online surveys, diary studies, and interviews.

The researcher employs design frameworks and iterative prototype cycles to redesign the
app and add gamification features. The paper uses the Octalysis framework by Yu-Kai Chou to
analyze the existing app and the prototypes, and to identify the core drives that motivate users to
use the app. Also uses the Player’s Journey model to divide the user experience into four phases:
Discovery, Onboarding, Scaffolding and Endgame. The paper aims to encourage active sustainable
food consumption, which means using the app more often and saving more food from being

wasted.

Meaning

Accomplishment Empowerment

. Social
Owageahip Influence
Scarcity Unpredictability

Avoidance

Figure 2.2.1 Octalysis Framework by Yu-Kai Chou [12]
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Level 2 Octalysis
Design for All 4 Phases

0000

Discovery Oinboarding Seafiolding Endgame

Figure 2.2.2 Player’s Journey Model

The paper proposes several gamification elements to enhance the user experience and
motivation, such as personalization, progression, feedback, social interaction, unpredictability, and
loss avoidance. For example, users can customize their profile, avatar, and preferences; see their
progress and achievements in saving food, earning points, and unlocking badges; receive feedback
on their actions, such as notifications, tips, and rewards; interact with other users, such as
following, messaging, and joining group challenges; experience surprises and curiosity, such as
mystery bags, random rewards, and daily quests; and avoid negative consequences, such as losing

points, badges, or streaks.

12
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2.2.1 Strengths of Previous Studies

The paper uses existing models and theories, such as the Octalysis framework and the
Player’s Journey model, to guide the design process and evaluate the effectiveness of the
gamification elements. These models help to identify the key factors that influence user behaviour
and experience, such as the core drives, the stages of change, and the phases of the journey. They
also help to balance the different types of motivation, such as intrinsic and extrinsic, and positive

and negative, and to design for different user profiles and scenarios.

The framework applies gamification techniques, which are proven to increase user
engagement, motivation, and behaviour change, especially in domains that require long-term
commitment and repeated actions, such as sustainability. By using game elements such as
challenges, feedback, rewards, and social interaction, the framework aims to make the application
more fun, appealing, and rewarding, and to encourage users to actively participate in saving food

and reducing waste.
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2.3

Usage of Gamification and Mobile Application to Reduce Food Loss and

Waste: A Case Study of Indonesia

The researchers in this paper have designed and developed a mobile application that uses

gamification to reduce food loss and waste (FLW) in households[13], especially in Indonesia. They

have followed the case study method of Cechetti et al. [14] to implement and evaluate the

gamification features and the FLW management system. The main features of the application are:

Home: This feature allows users to log their daily food waste level and habits, and earn
points, badges, hearts, and streaks based on their performance. The lower the food waste
level, the higher the rewards. The home feature also shows the user’s rank and level, which

are determined by the total points accumulated.

Pantry and Shopping List: These features help users to keep track of their food inventory
and plan their grocery shopping. Users can add, edit, and delete food items, and set
expiration dates and reminders. Users can also create and manage their shopping lists based
on their needs and budget. Users earn points every time they make an entry in these

features.

Learn: This feature provides quizzes and tips to educate users about the FLW issue and
how to prevent it. Users can choose from different topics and difficulty levels and earn

points for each correct answer. Users can also view their quiz history and progress.

Leaderboard: This feature displays the ranking of users based on their points, badges, and
levels. Users can compare their performance with other users and compete to achieve
higher ranks and levels. The leaderboard also shows the user’s impact on the environment,

such as the amount of food, water, and money saved by reducing food waste.

The gamification elements in the application are designed to motivate and engage users to

reduce their food waste and improve their food management skills. The researchers/developers

have used the simplified technologies acceptance model (TAM) to evaluate the acceptance of the

14
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application and found that the perceived usefulness and perceived ease of use of the application
positively influenced the behavioral intention to use the application. They have also conducted
qualitative interviews with the users to collect their feedback and suggestions for improvement.
The results of the interviews showed that most users found the application useful, important, fun,
and easy to use, and that the gamification elements enhanced their motivation and awareness of

the FLW issue.

2.3.1 Strengths of Previous Studies

The paper follows a case study method of Cechetti et al. [14] that is suitable for developing
and evaluating a gamification application in a real-world context. The case study method allows
the researchers to explore the users’ needs, preferences, behaviours, and experiences, and to test
the effectiveness and acceptance of the application in a natural setting. Moreover, uses the TAM,
which is a widely used and validated model for measuring the acceptance of information systems
and technologies. The TAM focuses on the key factors that influence the users’ intention to use
the application, namely the perceived usefulness and perceived ease of use. The TAM also
provides a simple and parsimonious way to explain and predict the users’ adoption behaviour.
Also, incorporates qualitative interviews as a complementary method to the TAM. The qualitative
interviews enable the researchers/developers to gain deeper insights into the users’ opinions,
perceptions, feelings, and suggestions regarding the application and the gamification elements.
The qualitative interviews also allow the researchers/developers to capture the users’ stories,
experiences, and impacts of using the application, which may not be fully reflected by the

quantitative measures of the TAM.
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2.4  Limitations of Previous Studies

There is a limitation of these previous studies which is the design of framework and
functionality of the mobile application are focus mainly on end consumer, and do not address the

food supply chain in food waste management system, such as supermarkets.

In the paper [10], mainly focus on household and restaurants, who generate food waste and
request collection services, this may limit the scope and impact of the application in achieving the
goal of reducing food waste in supporting the BSF industry in Malaysia. For the paper [11], wants
to resolve the problem of consumer food waste at the retail level such as in restaurants. The mobile
application is not designed for the retailers, but for the consumers who use the mobile application.
The management system is based on the Octalysis framework, which design for user engagement
and behavior change, therefore the management system is not applicable for retailers. Moreover,
the paper [13] developed a gamification mobile application that focuses on household users. The
application aims to changing and reducing wasteful food habits of the households but does not
address the address the food supply chain issues such as food products reach expire date, storage,
or processing. A more comprehensive inclusive approach may be needed to consider the

perspectives of all stakeholders along the food supply chain.
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2.5 Proposed Solutions

Create a management system should have a user-friendly interface that allows different

users to access and interact with the system according to their roles and permissions and the end

consumers and the food supply chain both are applicable to use it. Also, the management system

should involve multi-stakeholder in food supply chain including the end consumers, supermarkets,

restaurants, and other relevant entities. The system is able for the food supply chain to monitor and

manage their food products, provide features to address the food waste issue such as the food

products expire soon. For example, end consumers can view the detail food products such as

expiration dates. The Supermarkets can manage the food products based on it expire date and

prioritize selling food products that are about to expire.

Changing the

No consensus
regarding its
definition

Constituting socio-
cultural meanings J

Food waste is
an
unstructured
problem

Different solutions
change understanding
of the problem

Solutions influence
Innovating 1 other sustainability

issues
solutions to food
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problem
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relentless

problem

Several
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cross-cutting
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Resolution requires
continuous efforts

behaviour of

actors

Conflicting
trade-offs

Connecting actors
and activities

waste reduction

within systems

Figure 2.5.1 Framework for Solving the Wicked Problem of Food Waste

Similar from the perspectives of the Framework that shown in Figure 6 by the research paper
[15], which are the changing the behavior of actors and connecting actors and activities within
systems. It focuses on the practices and motivations of different actors such as consumer,
supermarket, and retail and how they can be influenced to adopt more sustainable habits and

choices. Also, emphasizes the interdependencies and interactions among various actors and

activities along the food supply chain, and how they can be coordinated and optimized to prevent

and minimize food waste.
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CHAPTER 3 Proposed Method/Approach

Application UI

The application UI helps users effectively manage and monitor their actions to
reduce food waste. It is easy to use for users who may not be used to advanced
technology. The application’s main feature is to let users set their own goals and track
their achievements. This can benefit users by saving money, saving resources, and
helping the environment. The application does this by having a user-friendly and
intuitive user interface. The application also focuses on making it accessible for older
users, with clear and helpful buttons that have both icons and text. This way, users of
any skill level can easily learn how to use the app and control their actions. The app
also motivates users to achieve their goals and challenge themselves by using
gamification techniques, such as points, and rewards. The application also gathers user
feedback for usability testing to enhance the application’s performance and user

satisfaction.
Authentication and Profile Management

Some functionalities are required for the application such as login, registration,
and edit profile information. These are some basic functions for user to create and
manage their personal accounts, which can store their information such as email,
username, points, and rank. Users are required to login before they access to the
application if they have created an account before, otherwise they need to register a
new account and login to the application. Moreover, provide Google account sign in is
convenient for user, they do not require to enter the email and password or register a
new account, they only need to click the Google button. For the edit profile function,

users can change their username and profile picture.

Social Interaction
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This application aims to create a vibrant community of people who are
dedicated to reducing food waste and consuming sustainably. It empowers its users to
make a positive impact by encouraging social interactions, collaborative projects, and
engaging challenges. It also integrates a knowledge-sharing feature that allows users to
learn from their own and others’ experiences, as well as join in challenges. The
application helps users to act, inspire behavior change, and support a global movement
for a greener and more sustainable future. Users can understand the environmental
consequences of their daily choices and actions better by using this dynamic knowledge
source as a key learning tool. Through these intentional methodological approaches, the
application seeks to nurture a deep respect for sustainable food practices among its users
and promote a sense of community as they work together to create a more sustainable

future.

Gamify Activity

This application combines the hidden object game concept with a mission to
reduce food waste. In the game, users embark on a virtual supermarket environment to
locate hidden expiration dates on various food products. The challenge lies in swiftly
and accurately identifying food products approaching its expiration date. Points are
earned based on the speed and precision of finding these soon-to-expire food products.
Too add complexity, the users must click on food products to reveal its hidden
expiration dates. Furthermore, social integration allows users to share their
achievements to social media, and the leaderboard will show the points and rank of the

uscrs.
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Market for food expire Soon

The application offers a unique feature that lets users buy products that are close
to their expiry date at a lower price. This feature also gives users the option to either
use the products themselves or donate them to the community, creating a sense of
choice and social impact. By buying these expire soon products, users can reduce waste

and help the environment.

The application also has a points system that rewards users for their purchases.
Users can see their points and rank on a leaderboard, where they can compete and
compare with other users in the community. The leaderboard also acknowledges and

appreciates users who are active and involved in the platform.

Additionally, the points earned can be used to access special benefits or rewards
such as get discounts on other purchases, motivating users to keep using the application
and participate in both buying and donating almost expired products. This approach not

only supports sustainability but also builds a lively and engaged user community.
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3.1 System Requirement
3.1.1 Hardware

The hardware that included in this project is laptop and android mobile phone.
The laptop is used to develop the food waste gamified mobile application such as design
the user interface (UI) of the application, functions and features of the application
required. The android mobile phone is used to install and test the developed application

on current android version.

Table 1 Specification of Laptop

Description Specifications
Model MSI GF63 Thin 9SC
Processor Intel Core 15-9300H @2.4GHz
Operating System Windows 10
Graphic NVIDIA GeForce GTX 1650 4GB GDDRS5
Memory 16GB DDR4 RAM
Storage 756GB SSD

Table 2 Specification of Mobile Phone

Description Specifications
Model Mi 10T Pro
Processor Octa-core Max 2.84GHz

Operating System Android 12

Graphic Adreno 650
Memory 8 GB RAM
Storage 256 GB
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3.1.2 Software

The application uses Flutter, an open-source Ul toolkit from Google, and Dart,

a flexible programming language that supports object-oriented concepts. These tools

help developers create a smooth and attractive user interface and a robust and reliable

app logic and features. Flutter has an algorithm that enables the development of

gamified mobile apps. Dart also has various algorithms for common tasks like sorting,

searching, graphing, and more. Firebase is used to provide some features such as real-

time database, authentication, and storage. This help developers build, scale, and

maintain mobile applications. For the game development, Unity is the tool that used to

develop the game for the application and the Firebase real-time database feature to save

the user’s data from the game and using the Visual Studio 2022 for create and edit the

game script.

Table 3 Software

Software

Description

Android Studio (Environment)

A

Android studio is an open-source and cost-free
software for creating android applications. It is also
the official Integrated Development Environment

(IDE) that is built on IntelliJ IDEA [16].

Flutter (Development tool)

g Flutter

Flutter is a free Ul software development kit from
Google. It allows developers to create applications
that work on different platforms with one codebase
for web browsers, Fuchsia, Android, iOS, Linux,

macOS, and Windows[17].

Dart (Programming Language)

@& Dart

Dart is a language designed for creating speedy
apps on any device. It aims to provide the most
efficient programming language for developing

applications that work on multiple platforms, along

Bachelor of Computer Science (Honours)
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with a versatile execution runtime platform for app

frameworks[18].

Firebase (backend app

development platform)

4

Firebase is a platform that helps developers create,
manage, and improve web and mobile applications
with a range of tools and services. It gives
developers access to features such as real-time
databases, authentication, hosting, storage, and
machine learning options. It was founded in 2011

and bought by Google in 2014.

Unity (Game Engine)

@ Unity

Unity is a game engine that works on multiple
platforms, created by Unity Technologies in 2005.
It allows developers to make both 2D and 3D
games and other interactive experiences. Unity can
run on more than 20 different platforms, but the

most common ones are PC, Android, and i10S[19].

Visual Studio 2022 (IDE)

Visual Studio stands as a robust suite for
developers, offering a unified platform to manage
the full development lifecycle. This extensive IDE
enables you to author, refine, troubleshoot, and
compile code, culminating in the deployment of

your application[20].
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3.2 System Architecture Diagram
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Figure 3.2.1 Application Architecture

For the architecture of the application, it is using the Flutter SDK to design and
develop the UI and functionalities of the application. Flutter is an open-source Ul SDK,
it is one codebase so it can be developing cross platform application. Develop the game
with Unity game engine and integrate the game into the Flutter application. Other than
that, using Firebase as backend and database to manage, store and retrieve the data of
the application such as username, rank, points, and email, it is free to used and easy to
use, beneficial to beginner developer. Admin can be controlling the users account and

the data store in database through the Firebase console.
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3.1.3 Functional Requirements

These are the requirements that specify what the food waste gamified mobile

application should do, such as:

o User registration and profile management: Users should be able to create and
manage their personal accounts, store their information such as username and
point and they can edit their personal information.

e Gamify activity: Users should be able to participate in a game that challenges
them to find food products that are close to their expiry date in a virtual
supermarket environment. Beside, for the game challenge will get points and
this point will be involved in the leaderboard and ranking users based on the
points.

e Social interaction: Users should be able to interact with other users in the
platform share their achievements, share or write a post about the food waste
and comment on the post.

e Market for buy or donate food expire soon: Users should be able to make a
purchase or food products donation that are near their expiry date at a lower

price to earn points and rewards.

3.1.4 Non-Functional Requirements

These are the requirements that specify how the food waste gamified mobile application

should perform, such as:

e Usability: The application should have a user-friendly and intuitive user
interface, provide clear and helpful feedback.

e Reliability: The application should function correctly and consistently, handle
errors and exceptions gracefully, and recover from failures quickly.

e Security: The application should protect the users’ data and privacy, prevent
unauthorized access and manipulation.

e Scalability: The application should be able to handle increasing numbers of

users and transactions and adapt to changing demands and requirements.
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3.3  System Design Diagram

3.3.1 Use Case Diagram
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3.3.2 Use Case Description

Login

Use Case Name: Login ID: 1 Importance Level: High

Primary Actor: Customer, Admin, Market | Use Case Type: detail, essential

Manager

Stakeholders and interests:
Customer — Want to access the application and use the features of the application.
Admin — Want to login to as an admin in the application.

Market Manager — Want to login as a market manager in the application.

Brief Description: This use case describes the different roles login to the

application.

Trigger: Customer/Admin/Market Manager want to login to the application.
Type: External

Relationships:
Association: Customer, Admin, Market Manager
Include: Authentication
Extend: Show Error Message

Generalization:

Normal Flow of Events:

1. The application displays the login page with email and password text fields.

2. The customer/admin/market manager fills the email and password.
3. The customer/admin/market manager click the “Login” button.
4. The application will authenticate the user credential.
5. The application will direct user to the home page.
SubFlows:

Alternate/Exceptional Flows:
4a. The email and password invalid, the users need to fill the email and password

again.
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Register

Use Case Name: Register ID: 2 Importance Level: High

Primary  Actor: Customer, Market | Use Case Type: detail, essential

Manager

Stakeholders and interests:
Customer — Want to register an account for login to the application.

Market Manager — Want to register a manager account for login to the application.

Brief Description:  This use case describes the process of registration of an account.

Trigger: Customers/Market Manager need an account to login to the application.

Type: External

Relationships:
Association: Customer, Market Manager
Include:
Extend:

Generalization:

Normal Flow of Events:
1. The application displays the login page.
2. The users click the “register account”.
3. The application direct to registration page with email, password, confirm
password text fields.
4. The users fill the email and password.
5. The users choose to register as different roles.
If users choose to register as customer,
the S-1: customer registration subflow is performed.
If users choose to register as market manager,
the S-2: manager registration subflow is performed.
6. The application validates the email and password.

7. The application directs the users to login page.

SubFlows:
S-1: Customer Registration
1. The user chooses the role as customer.

2. The user needs to fill up their email and password for registration.

S-2: Manager Registration
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1. The user chooses the role as market manager.
2. The user needs to fill up their email, password, and market detail for

registration.

Alternate/Exceptional Flows:

View Profile
Use Case Name: View Profile ID: 3 Importance Level: High
Primary Actor: Customer Use Case Type: detail, essential

Stakeholders and interests:

Customer — Wants to view profile details and edit profile information.

Brief Description: This use case describes the process of check profile and edit

profile information.

Trigger: Customers click profile icon.

Type: External

Relationships:
Association: Customer
Include: Level, Point
Extend: Edit profile information

Generalization:

Normal Flow of Events:

1. The customer selects the “Profile” on the menu bar.

2. The application displays the profile information of the customer.

3. The customer clicks the “Edit” button for change the information.

4. The customer clicks the “Save” button for save the changes.
SubFlows:

Alternate/Exceptional Flows:
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Play Game
Use Case Name: Play Game ID: 4 Importance Level:
Primary Actor: Customer Use Case Type: detail, essential

Stakeholders and interests:

Customer — Wants to play game and get points

Brief Description:  This use case describes the process of get points in game

Trigger: Customers click the game icon.

Type: External

Relationships:
Association: Customer
Include: Get Points, Update Leaderboard, Select Food Products Expire Soon
Extend:

Generalization:

Normal Flow of Events:
1. Customers select the game icon on the menu bar.
2. Customers play the game with select the food products expire soon.
If the customer selects the food products expire soon,
the S-1: Get points subflow is performed.
If the customer selects the food products not nearly expire,
The S-2: Deduct points subflow is performed.
3. The application updates the points and experience points of customers and

the leaderboard.

SubFlows:
S-1: Get Points
1. Select the food products expire soon.
2. Get points and experience points.
S-2: Deduct Points
1. Select the food products not nearly expire.

2. Deduct points and no experience points.

Alternate/Exceptional Flows:
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View Leaderboard

Use Case Name: View Leaderboard | ID: 5 Importance Level: Medium

Primary Actor: Customer Use Case Type: detail, essential

Stakeholders and interests:

Customer — Wants to view their rank in the leaderboard and share it to social media.

Brief Description:  This use case describes the process of view the leaderboard,

Trigger: Customer clicks the leaderboard icon

Type: External

Relationships:
Association: Customer
Include:
Extend: Share to social media

Generalization:

Normal Flow of Events:
1. Customers select the “Leaderboard” on the menu bar.
2. The application shows the rank, level, and points of customer.
3. Customers view their rank on leaderboard.
If customer want to share their achievement on leaderboard,

the S-1: share to social media subflow is perform.

SubFlows:
S-1: Share to social media.
1. Customers choose to share their information on leaderboard to social

media.

Alternate/Exceptional Flows:
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Donation
Use Case Name: Donation ID: 6 Importance Level: Medium
Primary Actor: Customer Use Case Type: detail, essential

Stakeholders and interests:

Customer — Wants to donate the food products that expire soon.

Brief Description:  This use case describes the process of food products donation

Trigger: Customers click the donation option on the home page.

Type: External

Relationships:
Association: Customer
Include: Record Points, Select Food Products Expire Soon,
Send Donation Order
Extend: Purchase Food Products

Generalization:

Normal Flow of Events:

1. Customers select the donation option on the home page.
Customers select the food products that nearly expire.
Customers choose the charity to donate to.

Customers click “Confirm” button.

wok wD

The application direct to purchase page.

If customers want to use points to redeem discount when purchase,
the S-1: redeem discount subflow is performed.

6. Customers confirm and purchase the food products.

7. Customers get points.

8. The application updates the points and leaderboard.

SubFlows:

S-1: Redeem Discount

food products

1. The customer chooses to use the points to get discount on purchase the

Alternate/Exceptional Flows:
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View Market
Use Case Name: View Market ID: 7 Importance Level: Medium
Primary Actor: Customer Use Case Type: detail, essential

Stakeholders and interests:

Customer — Wants to buy some food products on the market

Brief Description: This use case describes the process of buy products on the

market.

Trigger: Customers click the market option on the home page

Type: External

Relationships:
Association: Customer
Include: Show Products List
Extend: Purchase Food Products, Add to Cart

Generalization:

Normal Flow of Events:
1. Customers select the market option on home page.
2. The application shows the products list.
3. Customers select the food products.
4. Customers add food products to cart.
If customers want to increase the quantity of the products,
the S-1: add product subflow is performed.
If customers want to remove the products,
the S-2: remove product subflow is performed.
5. The application calculates the total amount.
If customers want to use points to redeem discount when purchase,
the S-3: redeem discount subflow is performed.
6. Customers click “Confirm” button in cart page.
7. The application direct to purchase page.

8. Customers confirm and purchase the food products.

SubFlows:
S-1: Add product.

1. The customer selects the food product in the cart.
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2. Customers click the “+” button to increase the quantity of the food

product.
S-2: Remove Product

1. The customer selects the food product in the cart.

2. Customer clicks the “-” button to decrease the quantity or remove the food
product.

S-3: Redeem Discount
1. The customer chooses to use the points to get discount on purchase the

food products.

Alternate/Exceptional Flows:
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Give Feedback

Use Case Name: Give Feedback

ID: 8

Importance Level: High

Primary Actor: Customer

Use Case Type: detail, essential

Stakeholders and interests:

application

Customer — Wants to provide some feedback to admin about the problem of the

to admin

Brief Description:  This use case describes the process of feedback from customer

Type: External

Trigger: Customers select to feedback option on home page.

Relationships:
Association: Customer
Include:
Extend:

Generalization:

Normal Flow of Events:

1. Customers select the feedback option on home page.

2. The application direct to feedback page with a textbox.
3. Customers write comment or the problem of the application.
4. Customers click “Send Feedback” button.
5. The application sends the feedback to admin.
SubFlows:

Alternate/Exceptional Flows:
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View Cart
Use Case Name: View Cart ID: 9 Importance Level: Medium
Primary Actor: Customer Use Case Type: detail, essential

Stakeholders and interests:
Customer — Wants to view the product added to the cart or edit the product in the

cart.

Brief Description:  This use case describes the cart view to users.

Trigger: Customers select the market and inside the market have cart icon on top
right, click the cart icon will navigate to cart view.

Type: External

Relationships:
Association: Customer
Include:
Extend: Remove Item, Add or Minus Quantity of Item

Generalization:

Normal Flow of Events:
1. Customers select the market option on home page.
2. The application navigates to product list page.
3. Customers click the cart icon on top right to cart page.
If customers want to increase the quantity of the products,
the S-1: add product subflow is performed.
If customers want to minus the products,
the S-2: remove product subflow is performed.

4. Customers can remove the item from cart.

SubFlows:
S-1: Add product.
3. The customer selects the food product in the cart.
4. Customers click the “+” button to increase the quantity of the food
product.
S-2: Minus Product
3. The customer selects the food product in the cart.

4. Customer clicks the “-” button to decrease the quantity the food product.

36

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 3

Alternate/Exceptional Flows:

View Feedback

Use Case Name: Collect Feedback | ID: 10 | Importance Level: High

Primary Actor: Admin Use Case Type: detail, essential

Stakeholders and interests:
Admin — Wants to view the feedback from users and analysis the feedback for

improve the application.

Brief Description: This use case describes the process of view feedback and

analysis feedback.

Trigger: Admin select the “View Feedback” on the home page.
Type: External

Relationships:

Association: Admin
Include:
Extend:

Generalization:

Normal Flow of Events:

1. Admin select the feedback on the homepage.

2. The application direct to feedback page.

3. The application shows the feedback from the users.

4. Admin collect the feedback.

5. Admin review and categorize the feedback.
SubFlows:

Alternate/Exceptional Flows:
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Manage User Account

Use Case Name: Manage User Account | ID: 11 | Importance Level: High

Primary Actor: Admin Use Case Type: detail, essential

Stakeholders and interests:

Admin — Wants to manage the user account

Brief Description:  This use case describes the process of manage the user account.

Trigger: Admin click the user statistic option.

Type: External

Relationships:
Association: Admin
Include: Add User Data, Delete User Data
Extend:

Generalization:

Normal Flow of Events:
1. Admin login with admin account.
The application direct to admin panel page.

Admin click on the user statistic option.

A

The application shows the users information list.
If admin want to add new user,

the S-1: add new user subflow is performed.
If admin want to remove existing user,

the S-2: remove user subflow is performed.

5. The application updates the user information list.

SubFlows:

S-1: Add New User
1. Admin click the “Create User” button.
2. The application direct to add user page with user email text field,

password text field, and role selection.

3. Admin click the “Save” button.

S-2: Remove User
1. Admin select the existing user account in the list.
2. Admin click the “remove” button.

3. The application pop-up a message “Confirm to delete?”.
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4. Admin click confirm.

Alternate/Exceptional Flows:

Update Food Products

Use Case Name: Update Food | ID: 12 Importance Level: High

Products Expire Soon

Primary Actor: Market Manager Use Case Type: detail, essential

Stakeholders and interests:

Market Manager — Wants to update the food products expire soon to the market.

Brief Description:  This use case describes the process of updates the food product

that expire soon to market.

Trigger: Market Manager click the “Products” on the menu bar.

Type: External

Relationships:
Association: Market Manager
Include:
Extend:

Generalization:

Normal Flow of Events:
1. Market Manager select the “Products” on the menu bar.
2. The application shows the products list.
3. Market Manager click the edit icon.
If Market Manager want to add new food products nearly expire,
the S-1: Add new food products subflow is performed.
If Market Manager want to remove the food products that expired,
The S-2: Remove expired food products subflow is performed.

4. The application updates the food products list.

SubFlows:
S-1: Add New Food Products

39

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 3

1. Market Manager select add button.
2. Market Manager upload the picture and information of food products.
3. Market Manager click save button.
S-2: Remove Expired Food Products
1. Market Manager select the food products that expired.
2. Market Manager click the remove button.

3. Market Manager click the save button.

Alternate/Exceptional Flows:

View Sales Report

Use Case Name: View Sales Report | ID: 13 | Importance Level: Medium

Primary Actor: Market Manager Use Case Type: detail, essential

Stakeholders and interests:
Market Manager — Wants to view the sales report of the food products that expire

Soon.

Brief Description:  This use case describes the process of market manager view the

sales report of expire soon food products.

Trigger: Market Manager click the “Sales Report” on the menu bar.
Type: External

Relationships:
Association: Market Manager
Include:
Extend:

Generalization:

Normal Flow of Events:
1. Market Manager select the “Sales Report” on the menu bar.

2. The application shows the graph and detail of the sales of the food products.

SubFlows:

Alternate/Exceptional Flows:
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Receive Donation Order

Use Case Name: Receive Donation Order | ID: 14 | Importance Level: Medium

Primary Actor: Market Manager Use Case Type: detail, essential

Stakeholders and interests:

Market Manager — Wants to processing donation order from the customer,

Brief Description:  This use case describes the process of donation order processing

from customer.

Trigger: Market Manager select the “Donation Order” on the menu bar

Type: External

Relationships:

Association: Market Manager
Include:
Extend:

Generalization:

Normal Flow of Events:

1. Market Manager select the “Donation Order” on menu bar.
2. The application shows the donation order from the customer.
3. The application categorizes the order based on the charity selected by
customer.
4. Market Manager confirm the donation order.
SubFlows:

Alternate/Exceptional Flows:
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3.3.3 Mid-Fidelity Wireframe
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3.4  Usability Design Rules

There had Schneiderman’s 8 golden rules, which are Consistency, Shortcuts, Informative feedback,
Dialogue, Error handling, Permit reversal of actions, support internal locus of control, and reduce
short-term memory load. But in this application, not all rules are implemented, such as permit

reversal of actions and support internal locus of control.

Layout and Navigation: The application should have a clear and consistent layout and navigation
that follows the platform conventions and user expectations. This means that the application should
use familiar and intuitive elements, such as menus, buttons, tabs, and icons, to organize and present
the information and functions of the application. The application should also provide clear and

consistent labels, headings, and instructions to guide the user through the application.

Feedback and Confirmation: The application should provide feedback and confirmation for user
actions, such as logging the application, completing challenges, earning points, and redeeming
rewards. This means that the application should use visual and auditory cues, such as sounds,
animations, and pop-ups, to acknowledge and inform the user about the results and consequences
of their actions. The application should also provide positive and constructive feedback, such as
praise, encouragement, and suggestions, to motivate and support the user in their food waste

reduction journey.

Gamification Elements: The application should use gamification elements, such as points, levels,
and leaderboards, to motivate and engage users to reduce food waste and raise awareness of food
waste management. This means that the application should use game mechanics, such as goals,
challenges, rewards, and competition, to create a fun and immersive experience for the user. The
application should also use game dynamics, such as progress, feedback, and social comparison, to

create a sense of achievement, mastery, and belonging for the user.
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Visual and Textual Cues: The application should use visual and textual cues, such as colors,
icons, labels, and tooltips, to communicate information and instructions to users in an intuitive and
accessible way. This means that the application should use appropriate and consistent symbols,
images, and words to represent the information and functions of the application. The application
should also use simple and concise language, and avoid technical terms, to explain the information

and instructions to the user.

Personalization and Customization: The application should use personalization and
customization features, such as user profiles, avatars, and notifications, to enhance user satisfaction
and loyalty. This means that the application should allow the user to create and modify their own
identity in the application, such as changing their name, and picture. The application should also
use notifications and reminders, such as push notifications to keep the user updated and engaged

with the application.

Social Interaction Features: The application should use social interaction features, such as
sharing, and group challenges, to foster a sense of community and collaboration among users. This
means that the application should enable the user to share and compare their food waste game
achievements and experiences with other users, such as posting and sharing their achievement and
tips. The application should also enable the user to participate and cooperate in group challenges,

such as joining and creating teams, and competing.
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3.5 Gantt Chart

'4 FYP1 Gantt Chart

Food Waste Mobile Application Chai Cun Lin 5/2/2024 19/4/2024
PROECT NAME CWHER START DATE END DATE

Application with Gamification Infrofucion WKOZ WKD4

Elements
0101 | Problem Staementand Mofvaion | WK02 | WKO4 -
0102  Objeckive WKD2 | WKo4 N
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r
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r
02 Lierature Review WKO4 | WKDS B
0201 | Lierature Review WKD4 | WKOS [ 1]
0202 | Lierature Review WKD4 | WKOS [ 1]
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0203 | Weakness OF Previous Study WKod | WKDS 1]
204 Proposed Soluson WKD4 | WKOS [ 1 ]
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7]3.01 System Requirement WKoT WKOS
7]3.02 System Archieciure Diagram WKoT WK10
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04 Preliminary Work WKID | WK12
" 05 |Condlusion WKID | WK12

Figure 3.5.1 FYP 1 Gantt Chart

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 3
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CHAPTER 4 System Design

4.1 Block Diagram
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Figure 4.1.1 User Block Diagram

<
successDonate()

createPost()

The Figure 4.1.1 above show the block diagram of the food waste mobile application, the

navigation flow of the application from the perspective of the user. Users must first log in through

the Login Page to access the system. Upon successful login, they are directed to the User Home

Page, which serves as the central hub for accessing various functionalities within the application.

From the User Home Page, users can explore different sections of the app. They can choose

to play games, manage their personal profiles by navigating to the Profile Page, or view and edit

their profile information on the Edit Profile Page. Additionally, they have the option to check their

rankings on the Leaderboard Page.
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For users interested in making purchases, the application allows them to browse products
through the Product List Page. By selecting a specific product, users can view detailed information,
including descriptions and pricing, on the Product Details page. If they decide to purchase an item,
they can add it to their shopping cart, where they can review and manage their selected products
by adjusting quantities or removing items if necessary. When ready to make a purchase, users

proceed to the Check Out page to finalize their transaction.

The application also enables users to interact socially through the Social Post Page, where
they can create and share posts with others. Additionally, there is a Donation Page for users who

wish to make donations, and a Purchase Page to complete the donation process.

Edit Product Login Sale Details

viewSaleDetails()
saveProductChanges() editProduct() l

oginManager()

viewProduct() addProduct()

1\ ) 5 (—\
Product List Page Sales Report Page Add Product Page

~ v I Y
A

deleteProduct() viewProfile() saveDetails()
deleted()
A4 \ 4 A4
Yy R Yy
Delete Product Profile Page Product Details
- - _

editProfile() successAdded()
saveChanges()

Edit Profile Page Product List Page

Figure 4.1.2 Manager Block Diagram

51

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 4

The Figure 4.1.2 above show the block diagram of the food waste mobile application from
the perspective of the manager outlines key functionalities available to manage the products
efficiently. After logging into the application via the Login page, the manager gains access to

various control points across the platform.

The manager’s role involves oversight and management of product-related activities. They
can add new products to the system through the Add Product Page and review the list of available
products via the Product List Page. The manager also has the ability to modify existing products

by accessing the Edit Product and can delete products if necessary.

In terms of sales management, the manager can track sales performance through the Sales
Report Page, which aggregates data to help in monitoring overall sales. Additionally, detailed
information about individual sales is available on the Sale Details, providing insights into specific

transactions.

The manager’s personal profile can also be managed through the Profile Page, where they

can view and update their profile information using the Edit Profile.

This diagram illustrates the manager’s role in overseeing product inventory, monitoring

sales performance, and managing personal account settings, ensuring efficient operation.

52

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 4

Edit Manager Data

saveManager()

o<

editManager()
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successfulAdd() viewFeedback()
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addUser()
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Feedback Page Add User Data

Add Manager Data

backToFeedbackPage() feedbackDetails()

Feedback Details

Figure 4.1.3 Admin Block Diagram

The Figure 4.1.3 above show the block diagram of the food waste mobile application from
the perspective of the admin, outlines the core functionalities available to an admin for managing
the users and managers effectively. After logging into the application via the Login page, the admin
gains access to the Admin Dashboard, a central hub for navigating through various administrative

functions.

The admin can manage both users and managers, with options to view details, add, and edit
data for each. Specifically, the User Details Page and Manager Details Page allow the admin to
view existing user and manager information, while the Add User Data and Add Manager Data
facilitate adding new users and managers data into the database. Similarly, the Edit User Data and

Edit Manager Data provide the admin with the ability to update or correct existing records.

Additionally, the Feedback Page allows the admin to oversee feedback submitted by users
or managers, and the Feedback Details page gives more specific insights into individual feedback

entries, enabling detailed responses or follow-ups as necessary.
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4.2  Flowchart
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The Figure 4.2.1 above is the flowchart from the user's perspective outlines the various
actions they can take when interacting with the application, starting with the login process. If a
user has an existing account, they can proceed by logging in, or if they forget their password, they
are redirected to the reset password flow. For new users, there is a registration option to create an

account.

Once logged in, the user arrives at the Home Page, where they are presented with different
options. They can engage in social interactions, such as liking, commenting, and editing posts on
the Social Post Page. If a user chooses to interact with a post, they are given the ability to edit or

delete their comments, with the option to update the changes to Firestore for storage.

In the gamification aspect, users can play a game to earn points. Based on the outcome,
points are either added or subtracted from their total points. This total is updated to Firestore for

persistent tracking of the user’s progress and ranking on the Leaderboard Page.

For users interested in making donations, there is a Donation Page where they can list
products for donation, view details of available donation items, and proceed to donate by saving
the details to Firestore. Similarly, users can browse through a Product List Page, view product
details, add items to their cart, and proceed to checkout, completing the purchase and saving the

transaction record to Firestore.

Users can also manage their profile information on the Profile Page, where they can view
and edit their personal details. After making changes, the profile data is updated in Firestore.

Finally, when the user is done, they have the option to log out, securely ending the session.
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The Figure 4.2.2 above show the flowchart provided from the manager's perspective
outlines the various actions they can take when interacting with the application, beginning with
the login process. If the manager has an existing account, they can proceed by logging in. If they
forget their password, they can access the reset password flow. For new managers, a registration

option is available to create a new account.

Once logged in, the manager arrives at Sales Report page. They can view sales data through
the Sales Report Page, which allows them to access detailed information about sales activities via

the click the bar of the bar chart based on month.

Managers also have full control over product management. By accessing the Product List
Page, they can view all available products, and further actions include the ability to either delete
or edit product details. If a product is deleted, the changes are directly updated in Firestore. If they
choose to edit, they can modify the product details, save those changes, and ensure the updates are
reflected in Firestore. Additionally, managers can add new products by selecting the Add Product
Page, uploading images, filling in product details, and saving the new product information to

Firestore.

Profile management is another key feature available to managers. By navigating to the
Profile Page, they can view and update their personal information. If edits are made, the updated

information is saved and stored in Firestore.

Additionally, the manager can leave feedback by choosing a relevant page and writing a
description, with the details being saved to Firestore. When all tasks are completed, the manager

has the option to securely log out, ending their session.
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Figure 4.2.3 Admin Flowchart
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The Figure 4.2.3 show the flowchart of the admin's perspective and outlines the various
actions they can take when interacting with the application, beginning with the login process. If
the admin has an existing account, they can proceed by logging in. In case they forget their

password, they are redirected to the reset password flow.

Once logged in, the admin is taken to the Admin Dashboard, where they are presented with
several management options. The admin can select different roles and manage user data. For
example, they can choose to manage either Users or Managers by accessing the list of Role "User"

or "Manager" sections.

In each role management section, the admin can either delete or edit user’s and manager’s
details. If a user’s details are deleted, the information is updated in Firestore. Similarly, if the
admin chooses to edit manager’s details, the modified information is saved to Firestore, ensuring

that the system stays updated with the latest data.

The admin can also manage feedback from users and managers by selecting the Feedback
option. Here, they can review Feedback Details, and any updates or changes from users or

managers to feedback are saved in Firestore for storage.

Finally, after completing their tasks, the admin has the option to log out, securely ending

their session and leaving the system in a maintained state.
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4.3  Firestore Database Model

users (collection)

Document Document Document

N A N N
useri ID (document) user 2 ID (document) user 3 ID (document)
Fieldl | (Field2 | (Field3 (Fieldl ) (Field2 (Field3 (Field1 Field2 ) (Field3
usert 0121234567 | U8 user2 | 0164567800 |  “SSr2 user3 0196789342 user3
@gmail.com @gmail.com @gmail.com
/

Figure 4.3.1 Firestore Database Model Example

Firestore is a NoSQL, document-oriented database that organizes data into collections and
documents, as Figure 16 above. In this model, the top-level container is a collection named “users”.
Each collection groups related documents, which in this case represent individual users. Within
the “users” collection, there are three documents, each identified by a unique user ID. These

documents are akin to records in a traditional database.

Each document contains several fields that store different types of data. For example, in
the first document labelled “user 1 ID”, there are three fields: Field1l contains a numerical value
Field2 contains a text value, and Field3 contains an email address. This structure allows for a
flexible schema where each document can have different fields or even different data types for the

same field.

The hierarchical nature of Firestore, where collections contain documents and documents
contain fields, enables efficient data organization and scalability. This model is particularly useful
for applications requiring real-time updates and offline capabilities, making it ideal for mobile and
web applications. The flexibility and scalability of Firestore’s database model allow developers to

easily manage and store large amounts of data while adapting to changing requirements.
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CHAPTER S System Implementation

5.1 Software Setup

Android Studio Installation

25 developer.android.com/studio

pers Essentials « Design & Plan Develop + Google Play Community Q, Search @ English ~ Android Sti

ruplo

Android Studio editor Android Gradle Plugin SDK tools Preview

Android Studio

Get the official Integrated D oment
Environment (IDE) for Andro )
development.

Download Android Studio Hedgehog &,

Read release notes |E)

Figure 5.1.1 Android Studio Webpage

Click the “Download Android Studio Hedgehog” button to download the Android Studio

installer.
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= Android Studio Setup —

Welcome to Android Studio Setup

Setup will guide you through the installation of Android
Studio.

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

android
studio

< Back Cancel

Figure 5.1.2 Android Studio Setup 1

= Android Studio Setup - X

Choose Components

Choose which features of Android Studio you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Mext to continue.

Select components to install: Android Studio DR
Android Virtual Device

Space required: 3.6GB

< Back Cancel

Figure 5.1.3 Android Studio Setup 2
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After done downloading the Android Studio installer, click and run the installer, it will pop

up the installer wizard as shown in Figure 9 and 10. Click Next and make sure tick the “Android
Virtual Device”.

« Android Studio Setup - X
Configuration Settings
@ Install Locations

Android Studio Installation Location

The location specified must have at least S00MB of free space.
Click Browse to customize:

D:\Android\Android Studio

|| Browse.. I

< Back Next = Cancel

Figure 5.1.4 Android Studio installation location selection

= Android Studio Setup - X

Choose Start Menu Folder
Choose a Start Menu folder for the Android Studio shortcuts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

|

7-Zip

Accessibility
Accessories
Administrative Tools
Adobe Master Collection CS6
Avira

CodeBlocks

Discord Inc

File Converter
Genshin Impact

Git

D Do not create shortcuts

< Back Install Cancel

Figure 5.1.5 Create shortcut
Select the location for install Android Studio and create a shortcut in the Start Menu folder.
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Flutter Installation

2% docsflutter.dev,

¢ Flutter

Get started

Install Flutter
Test drive
Write your first app

Learn more

-

From another platform?

Dart language overview &
Stay up to date

Samples & codelabs
App solutions
User interface

Introduction

Widget catalog

Layout

Design & theming

Multi-Platform ~ Development ~ Ecos

ImiSLall Ui riuwel ou/mn

To install the Flutter SDK, you can use the VS Code Flutter extension or download

Use VS Code to install Download and install

Download then install Flutter

1. Download the following installation bundle to get the latest stable release o

flutter_windows_3.16.5-stable.zip

For other release channels, and older builds, check out the SDK archive.

This guide presumes that you downloaded your Flutter SDK to the default d
%CSIDL_DEFAULT _DOWNLOADS%\.

2. Create a folder where you can install Flutter.

Consider %USERPROFILE% or C:\dev.

A Warning:

Figure 5.1.6 Flutter Webpage

First, click the “Download and install” to download the Flutter SDK, and click the

“flutter windows_3.16.5-stable.zip” to download the Flutter SDK zip file. Extract the zip in any

directory except the directory that requires elevated privileges.
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All Apps Documents Web More ¥

Best match
Bﬁ; Edit the system environment
== variables
Control panel

Edit the system environment variables

Control panel

Search the web

Edit the System - See more search
results

edit the system environment
variables

edit the system environment
edit the system variables

edit the systems environment
property

edit the system environment for
your account

2 edit the system environment
variables account

) edit the system environment
variables deutsch

£ Edit the System|

Figure 5.1.7 Search Edit the system environment variables

System Properties x
Computer Name Hardware Advanced System Protection Remote

You must be logged on as an Administrator to make most of these changes.

Performance

Visual effects, processor scheduling, memory usage, and virual memaory

User Profiles

Desktop seftings related to your sign-in
Settings...

Startup and Recovery
System startup, system failure, and debugging information

Settings...

\ Environment Variables...

OK Cancel Apply

Figure 5.1.8 System properties '""Advanced' tab
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After done extracting the zip file, go to search the Edit the system environment variables

and it will show the system properties as shown in Figure 15, after that click the “Environment

Variables”.

Environment Variables

User variables for Owner

Variable
ANDROID_HOME
ANDROID_PREFS_ROCT
MOZ_PLUGIN_PATH
OneDrive

Path

TEMP

™P

Value
DAAndroid\Sdk
DAAndroid

CA\Users\Owner\OneDrive
C\Users\Owner\AppData\Local\Microsoft\WindowsApps,C...
C:\Users\Owner\AppData\Local\Temp
C:\Users\Owner\AppData\Local\Temp

System variables

New... Edit... Delete

Variable
configsetroot

DriverData
NUMBER_OF_PROCESSORS
0s

Value 2

CAWINDOWS\ConfigSetRoot
C\Windows\System32\Drivers\DriverData

8

Windows_NT

DA21c\dbhomeXE\bin;C:\Program Files\Common Files\Oracle...
.COM;.EXE; BAT,.CMD;.VBS; VBE;.JS;.JSE.WSF;.WSH;.MSC
AMD64

Figure 5.1.9 Environment Variables

Select the Path variable and click Edit.
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Edit environment variable >
CAWindows\system32 ~ New
CA\Windows
C\Windows\System32\Wbem Edit

CAWindows\System32\WindowsPowerShell\w1.0%
CA\Windows\System32\0OpenSSH\

CA\Program Files (x86)\NVIDIA Corporation\PhysX\Common
CA\Program Files\NVIDIA Corporation\NVIDIA NvDLISR
C\Program Files\Intel\WiFi\bin\

CA\Program Files\Common Files\Intel\WirelessCommuan',
%SystemRoot%\system32

JeSystemRoot%

JeSystemRoot%e\System32\Wbem

6SYSTEMROOT %\ System32\WindowsPowerShell\v1.0\
%SYSTEMROOT %\ System32\0OpenSSHY

C\Program Files\dotnet\

CA\Program Files\Microsoft SQL Server\130\Tools\Binn\, Edit text...
C\Program Files\WireGuard',

DAGit\cmd

D:A\Git\bin

D:\nodejs\,

Browse...

Delete

Move Up

Move Down

Figure 5.1.10 Edit environment variable

Add the path of where the extracted Flutter folder by click the “Browse” and add the bin
folder in the flutter folder.

[E+] Command Prompt - flutter doctor

¥y compone | re—run the Visual Studio installer for the "Desktop

( and inclu t E onents
- VS 2019 G++ build tools
e are multiple bui vailable, install the la
tools for Windows

Figure 5.1.11 Command Prompt

Open the CMD and type command “flutter doctor” for checking the Flutter install successfully.
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Unity Installation

25 unity.com/download * ]

@ Products  Solutions Resources Community Learn  Support PLANS AND PRICING > Q

Download Unity

Unlock your creativity

Download the world’s most popular development platform for creating 2D and 3D multiplatform games and interactive

experiences.

Download for Windows See other Unity Plans

Figure 5.1.12 Unity Hub Download Webpage

First, visit the Unity Hub download website and click the “Download for Windows” to
download the installer of Unity Hub.

@ Unity Hub Setup — X
License Agreement
Please review the license terms before installing Unity Hub. @

Press Page Down to see the rest of the agreement.

Unity Terms of Service "
Last updated: April 3, 2023
What's changed:

v

We have posted an update to our Terms of Service

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Unity Hub.

==

Figure 5.1.13 Unity Setup 1
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@ Unity Hub Setup - X

Choose Install Location
Choose the folder in which to install Unity Hub. @

Setup will install Unity Hub in the following folder. To install in a different folder, dick Browse
and select another folder. Click Install to start the installation.

Destination Folder

Browse...

Space required: 445.4MB
Space available: 109.1GB

<Back Cancel
Figure 5.1.14 Unity Hub Setup 2
After done downloading the Unity Hub installer, open the installer will popup the wizard

that shows the Unity terms of service, click agree to next wizard which is select the location for

install the Unity Hub.

Unity Hub 3.5.0

Install Unity Editor

§ 2022.3.5f1 us

Location
C:\Program Files\Unity\Hub\Editor

Required: 4.96 GB Available: 820.62 GB

Install Unity Editor

Locate existing installation

Don't ask me again Skip installation

Figure 5.1.15 Unity Hub Installs Page
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Install Unity 2022.3.23f1 'L1s

Add modules Required: 10.57 GB Available: 109.1 GB

Microsoft Visual Studio Community 2022 Installed

| Android Build Support 44215 MB 207 GB
~ OpenJDK 114.82 MB 222.86 MB

»~| Android SDK & NDK Tools 112 GB 3.03GB
iOS Build Support 352.07 MB 1.59 GB
tvOS Build Support 350.12 MB 1.58 GB
visionOS Build Support 4131 MB 1.97 GB
Linux Build Support (IL2CPP) 53.03 MB 219.97 MB
Linux Build Support (Mono) 52.56 MB 216.68 MB
Linux Dedicated Server Build Support 100.33 MB 403.99 MB

Continue

Figure 5.1.16 Editor Configuration

After done the installation, open the Unity Hub and it will show a recommend Editor
version, click Install Unity Editor, select the Dev tools and Platforms and click continue to start

installing.
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Visual Studio 2022 Installation

Visual Studio Installer

Before you get started. we need to set up a few things so that you
can configure your installation,

Te learn meore about privacy, see the Microsoft Privacy Statement,

By continuing, you agree to the Microsoft Software License Terms.

Continue

Figure 5.1.17 Visual Studio Wizard

After downloading all the package that selected in the Unity Editor installation, it

has a popup from Visual Studio Installer, and click Continue.

71

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 5

Installing — Visual Studio Community 2022 — 1765 »
Workloads  Individual components  Language packs  Installation locations

@ Need help choosing what to install? More info 5 Installation details

+ Visual Studio core editor

*]  Mobile development with C++ ) .

=
Build cross-platform applications for i0S, Android or Game development with Unity
Windows using C++. ~ Included

«  Visual Studio Tools for Unity

«  C#and Visual Basic
T \.Anp:mnal

@ Game development with Unity Game development with C++ IntelliCade
Create 2D and 3D games with Unity, a powerful cross- Use the full power of C++ to build professional games HLSL Toals
platform development environment. powered by DirectX, Unreal, or Cocos2d.
Other Toalsets (5)
@ Data storage and processing |u|l Data science and analytical applications
Connect, develop, and test data salutions with S0L Server, 1Y Languages and tooling for creating data science
Azure Data Lake, or Hadoap. applications, including Python and F2,
Location Remove out-of-suppert components
CAProgram Files\Microsoft Visual Studic\2022\Community  Change...
By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Visual Total space required 245 GB
Studio. This software is licensed separately, as set out in the 2rd Party Notices or in its accompanying license. By continuing, you also agree to those
ez mres, Install while downloading = Ingtall

Figure 5.1.18 Visual Studio Workloads

Choose the Game Development with Unity and uncheck the Unity Hub in the installation
details, after that click the Install button to start installing.
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5.2 Settings and Configuration

Android Studio Configuration

#t Android Studio Setup Wizard

anstall Type

istomize installation settings and components installed.

Figure 5.2.1 Android Studio Install Type

Choose the Standard type of setup for Android Studio.
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# Android Studio Setup Wizard

Verify Settings

Setup Type:
Standard
SDK Folder:

Total Download Siz:
1.83 GB
SDK Components to Download:

Android Emulator
Android Emulator hyy
Androi { Build-

Android SDK Platform-Tools

345 MB

5.2.2 Verify Setting

¥ Android Studio Setup Wizard

,A License Agreement

Read and agree to the licenses for the components which will be installed

android-sdk-license
¥ Android Emulator
o, Android Emulator hypervi
¥, Android SDK Build-Tox
o, Android SDK Platform-Toc

android- m-dbt-license

eement. The Lic reement forms
tion to your SDK.

under the
urce.android.

Android compatibil
d from ti

nnnla Inc 2 Nelawars rarnaratinn with nrincinal nlare Af hicine

Decline

Figure 5.2.3 License Agreement

Check and Accept the License Agreement, after that click Finish to install the Licenses.
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Marketplace

@ Android Studio
fiuner|

ort By: Relevance ~ Flutter

Proj
Customize

Plugins

FlutterJson... Reviews Additional Info

Learn

FlutterAsse...

an
flutter_add_... cross-platform, high-p

ap) or both Android and

What's New

sy and
d deploy
rmance m

. Installing this

plugin will also install the Dart plugin.

/ Flutter Intl
Flutter Snip...
&%

Flutter Enh...

Figure 5.2.4 Flutter Plugin Installation

Marketpl
@ Android Studio

Sort By: Rel

Customize

Plugins

JsonToDart... Reviews Additional Info

Learn

Overview

dart.exten & g
Support for

Featur:

Dart Data Cl... * Smart coding a

What's New

ance for Dart that

code completion, form

igation, intention
Json2Dart and mol

Integration with pub and the Dart

Analys

Dart Json S... The IDE dete:

ways to automatically

Run and debug Dart
Dart Helper

fix them

ymmand-line

and wel ions right in the IDE

using the built-in dek

Figure 5.2.5 Dart Installation
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In the Marketplace of Android Studio, search the Flutter and Dart plugins and click Install to

install these two plugins, these are the main plugins to develop the application.

New Project

Flutter SDK path: D:\src\flutter

New Project

Empty Project

¥ Compose Multiplatform

< |DE Plugin

& Android
Flutter
& Dart

Next Cancel

Figure 5.2.6 New Flutter Project Setting

Before creating a new Flutter project, it requires to select the Flutter SDK path, click

the 3 dots for browse and select the Flutter SDK path.
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Firebase Configuration

Products Solutions Pricing Docs + Community ~ Support Q Ssearch ‘8- @ Language ~

»  Firebase

Firebase is back at Google I/0O on May 14! Register now.

Make your app the
best it can be

Firebase is an app development platform that helps you
build and grow apps and games users love. Backed by
Google and trusted by millions of businesses around the
world.

Try demo ‘ Watch video

Figure 5.2.7 Firebase Website
¥ Firebase

Your Firebase projects

-+

Add project

Figure 5.2.8 Firebase Console

cocose @)

Visit the Firebase website and click on the Get Started, login with account and access to

Firebase console. Click on Add Project to create a new Firebase project for Flutter application.
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X  Create a project(Step 10f 3)

Let's start with a name for
your project ®

Food Waste App

/' food-waste-app-4111a

Figure 5.2.9 Enter Project’s Name

Create a project(Step 2 of 2)

Google Analytics
for your Firebase project

Google Analytics is a free and unlimited analytics solution that enables targeting, reporting
and more in Firebase Crashlytics, Cloud Messaging, in-app messaging, Remote Config,
A/B Testing and Cloud Functions.

Google Analyti

X AfBtesting @

0oogle Analytics for this project
nded

Previous Create project

Figure 5.2.10 Google Analytics

Enter a name for the project and disable the Google Analytics, because there is no need to

use it in the project.
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X Add Firebase to your Android app

o Register app

An pac name @

com.example.foodwasteapp

App nickname (optional) @

Debug signing certificate SHA-1 (optional) @

n or phone number support in Auth.

Download and then add config file
Add Firebase SDK

Next steps

Figure 5.2.11 Add Firebase to Application

x Add Firebase to your Android app

v Register app
Android pa:

e Download and then add config file nstructions for Android S elow | Unity[5 C++(5

¥ Download google-services.json

Switch to the Project view in Android Studio to see )
your project root directory. 7 MyApplication [My Application]

Project [+]

gradie

Move your downloaded google-services. json file
into your module (app-level) root directory.

3 Add Firebase SDK

4 Next steps

[ ogle-servicesjson
rd-rules.pro

google-services json

Figure 5.2.12 Configure File

Download the google-services.json file and add it to Flutter project, module(app-level) root

directory.

Bachelor of Computer Science (Honours)

79

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



CHAPTER 5

e Add Firebase SDK

1. To make the go e .3 onfig values accessible to Firebase SDKs, you need the Google
sefvices Gradle plug-in.

Kotlin DSL (build.gradle.kts) Groovy (build.gradle)

Add the plug-in as a dependency to your project-level build . gradle file:

Root-level (project-level) Gradie file (<p

plugins {

2. Then, in your module (app-level) bui C : 71e \ 5 plug-in and any
Firebase SDKs that you want to use in your app:

Module (app-level) Gradle file (<p

dependen

implementation platform(

ompa

3. After adding the plug-in and the desired SDKs, sync your Android project with the Gradle files.

Figure 5.2.13 Firebase SDK
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FYP Version control 4 main.dart -

3O Project - &7 app\build.gradle

S % FYP 4 Flutter commands
dart_tool plugins {
(3 .idea id
™ android [fyp_androi id
> [0 .gradle id
C: .idea id
Bapp
> Dsre
7 build.gradle jef localProperti:
lef localProperties
if (L

google-services.json
[ gradle
gitignore
&7 build.gradle
[ fyp_android.im|

localProper

gradle.properties
gradlew fef flutterVersionCode = localProperties.getProperty(
gradlew.bat (flutterVer
£33 local.properties flutterVersionCode =
&7 settings.gradle }
7 build

o def flutterVersionName localProperties.getProperty(

i if (flutterVersionName null) {
lib

O linux
[ macos
(3 test
BN web

flutterVers

0 windows compil ersion
flutter-plugins 1 flutter.nd rsion
flutter-plugins-dependencies
gitignore
metadata
1

FYP v~ Version control - v % main.dart v

Project ap e &2 android\build.gradle

ZFYP
dart_tool
> [ idea
= android [fyp_android] repositor
0O .gradle google()
(3 .idea navenCentral()
Bapp
> Dsrc
&7 build.gradle
{} google-services.json
O gradle
gitignore
& build.gradle
B fyp_android.im|

3 gradle.properties allprojects {

gradlew repositor

gradlew.bat goog
3 local.properties n nCentral()
&7 settings.gradle
7 build
M ios
.buildDir
s {

.buildDir = "${rootProj .buildDir}/${pr

lib
> 3 linux
O macos
R test
N web TluationDependsOn(
[ windows
flutter-plugins

flutter-plugins-dependencies
gitignore delete rootProject.buildDir

Figure 5.2.15 Project-level build_gradle
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Add the Firebase SDK into Flutter application. Add plugin as dependency to project-level
build_gradle file, also add the google-services plugin to module build_gradle file.

Version control v . 4 main.dart v

Project v main.dart e &7z g e pubspec.yaml

> Dsrc
&7 build.gradle

% Flutter commands

{} google-services.json
radle
jitignore
? build.gradle
 fyp_android.iml
gradle.properties
gradlew
= gradlew.bat
} local.properties
&7 settings.gradle
build
M jos
lib
> [ linux
> [ macos
> [Jtest
&8 web
> [ windows flutter
= flutter-plugins
flutter-plugins-dependencies
.gitignore
= .metadata
analysis_options.yaml
B fyp.iml
= pubspec.lock
pubspec.yaml
README.md
External Libraries

Scratches and Consoles

Figure 5.2.16 Pubspec.yaml file

Also, add plugins to the project package’s pubspec.yaml file as a library.
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5.3 Coding and Ul

5.3.1 User Pages Code

main.dart
Lines Code

12-16 WidgetsFlutterBinding.ensureInitialized();
Stripe.publishat

await Firebase.initializeApp(
options: DefaultFirebaseOptions.currentPlatform,

);
18-36 runApp(

theme:

background: Colors.g

feedbackSheetColor: Colors.g

Colors.yellow,
s
child: ChangeNotifierProvider(

create: ( ontext context) =>

child:

The line 15-16 is to make sure the Firebase initialize when the application running.
Essentially, this line of code is used to set up Firebase in your app with the appropriate settings for
whichever platform the app is currently running on. It’s a crucial step to ensure that Firebase

services work correctly in your application.
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The line 18-36 code snippet show that the app wraps inside a feedback widget called

BetterFeedback, which allows users to give feedback by drawing on the screen and submitting

comments. The feedback interface is customized with a grey background, a light grey feedback

sheet, and options for drawing in red, green, blue, and yellow.

Additionally, initializing the application with ChangeNotifierProvider at the top of the

widget tree, providing an instance of LeaderBoardService method to any widgets that might need

it. This setup is to manage the state related to leaderboard feature.

register page.dart

Lines
32-67 void signUserUp() async {

if (emailTextController.text.isEmpt
displayMessage(
return;

¥

if (passwordTextController.te nfirn ~dTextController.text) {
displayMessage( ssag *);
return;

¥

showDialog(
context
builde aild( context) => const Center(

rcularProgressIndicator(),

try 1

email: emailTextController.te

password: p dTextContr

if (context.mounted) Navigator.pop(context);

} on FirebaseAuthException catch (e) {

if (context.mounted) Naviga op(context
displayMessage( et e.m 2?2 "A
+
Iy

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

UserCredential userCredential = it FirebaseAuth.instance.createUserWithEmailAndPassword(

postDetailsToFirestore( u me: username ontroller.text, userCredential.user!.email!, role);
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79-133

re.collection(
CollectionRefer: art = irestore.collection(

String defaultProfilel
‘https:
WriteBatch batch = firebaseFirestore.batch();
userData = {

e,

': defaultProfilePictureUrl,

batch.set( d usersRef.doc(user.uid), userData) ;

if (role != ar ) At

b leaderboardRef.doc(user.uid),

ame

then(

context) => Logi

displayMessage( m

The RegisterPage class in register page.dart allows users to sign up for an account in the
app using Firebase Authentication, there a sample interface show in Figure 5.3.1. It provides a
registration form where users input a username, email, password, and confirm their password. The
form also includes a dropdown menu to select the user's role, either “User” or ‘Manager.” The app
checks that the email and password fields are not empty and that the passwords match. After
submitting the form, the user's data is saved to Firebase Firestore, where their details such as
username, email, role, and profile picture URL are stored. If the user is not a manager, they are
also added to the app's leaderboard. The page also includes a Google sign-in option and a button

to navigate to the login page if the user already has an account.
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login_page.dart

Line Code
S
27-
57

void signUserIn() asyncq{

displayMessage(
return;

showDialog(
context: context,
builder: ( BuildContext context) => const Center(
child:CircularProgressIndicator(),

try{
await FirebaseAuth.instance.signInWithEmailAndPassword/(
email: emailTextController.text,
password: passwordTextController.text,

);

if(context.mounted) Navigator.pop(context);
route();

}on FirebaseAuthException catch(e){
Navigator.pop(context);

displayMessage( message: e.code);
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59- void route() {

User? user = FirebaseAuth.instance.currentUser;

if (user != null) {
if (user.email ==
Navigator.pushReplacement(
context,
MaterialPageRoute(
builder: ‘ ontext context) => const AdminDashboardScreen(),
s
I
else {
FirebaseFirestore.instance
.collection(
.doc(user.uid)
.get()
.then( onValue: (DocumentSnapshot documentSnapshot) {

if (documentSnapshot.exists) {

log(
if (documentSnapshot.get(
Navigator.pushReplacement(

ageRoute(
builder: BuildContext context) => const SalesReport(),
il
)i
} else {
Navigator.pushReplacement(
context
MaterialPageRoute(
builder: ( BuildContext context) => const HomePage(),
)5
)j;
Iy
} else {

print(
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The login page handles the user authentication process using Firebase, the sample

interface of login page show in Figure 5.3.2. The main functionality allows users to log in using

their email and password or with Google Sign-In via Firebase Authentication. It also includes error

handling for incorrect login attempts, such as displaying an error message if the email or password

is empty. Upon successful login, the app routes the user to different screens based on their role,

either an Admin Dashboard, Sales Report page for Managers, or the Home Page for general users,

as determined by the data stored in Firestore. The Ul also provides options for users to navigate to

the password reset page or registration page if they do not have an account. Overall, this class

manages the login flow and directs users to the appropriate content based on their credentials and

role.

HomePage.dart
Lines Code
47-81 void _saveFeedback(UserFeedback feedback) async {

String? screenshotUrl;
final user = FirebaseAuth.instance.currentUser;

final ref = FirebaseStorage.instance
.ref()
.child( 'feedback_screenshots')

.child( '${DateTime.now () .millisecondsSinceEpoch}.png');

await ref.putData( feedback.screenshot);
screenshotUrl = await ref.getDownloadURL();

if ('mounted) return;

try {
await FirebaseFirestore.instance.collection( 'feedbacks').add(
'text': feedback.text,
'sc shot': screenshotUrl,
‘created_at': Timestamp.now(),
'user_email': user?.email ?? 'Anonymous',

i

if (mounted) {
ScaffoldMessenger.of(context) .showSnackBar (
const SnackBar(content: Text( 'Feedback saved
)5
}
} catch (e) {
if (mounted) {
ScaffoldMessenger.of(context) .showSnackBar (
const SnackBar(content: Text( 'Failed to save feedback.')),
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129- bottomNavigationBar: BottomNavigationBar(
151 items: const <BottomNavigationBarItem>[
BottomNavigationBarItem(

icon: Icon( icon: Icons.home, color: Colors.blaock),

label:

e

BottomNavigationBarItem(
icon: Icon( ice Icons.leaderboard, color: Colors.black),
label: 'L

.

BottomNavigationBarItem(
icon: Icon( n: Icons.group, color: Colors.black),
label:

)

BottomNavigationBarItem(
icon: Icon( icon: Icons.person, color: Colors.black),
label:

)

If

currentIndex: _selectedIndex,

selectedItemColor: Colors.purp
onTap: _onItemTapped,

In line 47-81 of HomePage.dart, saveFeedback function is responsible for saving user
feedback to Firebase Firestore and uploading a screenshot to Firebase Storage. First, it checks if
there's a current user logged in via Firebase Authentication. It then creates a reference in Firebase
Storage to save the feedback screenshot, with the filename based on the current timestamp. The
screenshot is uploaded, and the function retrieves the URL where the screenshot is stored. Once
the screenshot is uploaded, the feedback text, screenshot URL, the timestamp when the feedback
was created, and the user's email are added to the Firestore database under a collection named
“feedbacks”. If everything works successfully, a success message "Feedback saved successfully!"
is shown to the user. If something goes wrong during the saving process, an error message “Failed
to save feedback." is displayed. The function also checks if the widget is still active “mounted”
before showing messages to ensure proper Ul behavior. There a sample interface shows in Figure

5.3.3 for home page and Figure 5.3.4 for feedback view.
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HomeButton.dart

Lines Code
78_142 ElevatedButton(

onPressed: () o

Navigato pushReplacement (
context,

MaterialPageRoute(builder: ( context) => ProductList()

J);

ElevatedButton.styleFrom(
padding: const EdgeInsets.symmetric(horizontal: , vertical: )

child: Ro
mainAxissS : MainAxissS .min,
children:
Image.a
shop_icon.png"',
width:
height:

const SizedBox(height: Ta
ElevatedButton(
onPressed: () {
Navigato pushReplacement (
context,

MaterialPageRoute (builder: ( DonationPage ()

));

’

yle: E1 tedButton.styleFrom(

paddir const EdgeInsets.symmetric(Chorizontal: , vertical: J,

).,
child: Ro
mainAxisSize: MainAxisSize.min,
children: [
Image.a
ts/donation_icon.png',
width:
height:
.
const Si Cwidth: 8)
const Text( 'Donation'),

const S pIpS
Elevated

onPressed

}.

style: ElevatedButton.styleFrom(

padding: const EdgelInsets.symmetric(horizontal:
).
child: Ro

, vertical:

mainAxisSize: MainAxisSize.min,
children: [
Image.asset(

LAk S ts/game_icon.png',
width:
height:

).
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In line 78-142 of HomeButton.dart, this code consists of three ElevatedButton widgets

that provide navigation to different screens when clicked. Each button is styled with padding and

presents both an image and text side by side, using a “Row” layout to align them horizontally.

The first button, when clicked, navigates the user to the ProductList screen. The second button

navigates to the DonationPage screen. The third button is intended to lead to the UnityGame

page.

Product_list.dart

Lines Code
108_ child: Card(

a const EdgeInsets.all( Vi
163 chil Column(

crossAxisAlignment: CrossAxisAlignment.start,

child: C €
imageUrl: thisProduct['Im
fit: BoxFit.cover,
height:
width: double
placeholde 1 context, url) => const Center(
child: CircularProgressIndi or()),
errorWidget: ( X context, T url, error) =>
const Icon( Icons utline),
)
o
Expanded(

child:

sAlignment: CrossAxisAlignment.

‘:'(
ght.bold,

height: 4),
${thisProduct['Act

color: Colors
decoration: TextDecoration.lineThr
0y
g
3izedBox(height: 4),
Text(
${thisProduct['P
style: const Te
lors.
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This code creates a card that shows product details, sample interface shows in Figure 5.3.5.

At the top, there's an image of the product loaded from a URL, and it shows a loading spinner

while the image is loading or an error icon if it fails. Below the image, the product's name, original

price will cross out, and discounted price in red colour are displayed. The layout ensures the image

is at the top, with the text details below, and everything is styled to look neat and easy to read. The

content can also scroll if there's too much text.

Product_Details.dart

Lines Code

43-81 void _addToCart() {
final productIndex = get.cartItems.indexWhere( te

item['pr t'1['Prod ' idget.product['P

if (productIndex >= 0) {

updatedCartItems[productIndex][’ y'l += guantity;
else {

final Map productToAdd = {
widget.product,
': quantity,
s

updatedCartItems.add( productToAdd) ;

widget.onCartUpdated(updatedCartItems);

setState(() {});

print( obje 'U | : $updatedCartItems');

_controller.forward(from: ) .then( _) => _controlle

ScaffoldMessenger.of (context) .showSnackBar (

3 Sn
content: Text( data: '${widget.product['P
duration: const Duration(seconds: 2),
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item) =>

List<Map<String, dynamic>> updatedCartItems = List.from( widget.cartItems);

~.reverse());
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127_ Container(

height:

194 child: Page\

children: [
chedNet

fit: BoxFit.cover,
placeholder: (

const Center(child >ircul
errorWidget: (

const Icon( Icons.error

const S d height: 3l o
Text(
dget.product[
styl const TextStyle(
fontWeight: FontWeight.bold,
fontSize: 24,
N
3 1
const SizedBox(height: 8),
Text(
dget.product[
style: const Te
fontSize: 16,
color: Colors.blac

3ox (height:

[

style: const

color: Colors.g

fontSize: i
I
Vi
const edBox(width: 8),
Text(

style: const Te tyle(
color: Colors.r
fontSize: 0,

style: const Te
color: Colors.
fontSize: s
BIFs

style: const Te
color: Colors.bl
fontSize: 14,
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imageUrl: get.product['Im

decoration: TextDecoration.lineThrough,

$4 product[ 'Pron

url) ==
tor(),
urtl,

error)
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The ProductDetailPage class displays detailed information about a specific product,

including its name, description, price, best before date, and category, there a sample interface

shows in Figure 5.3.6. It allows users to view an image of the product and select the quantity they

wish to purchase. Users can adjust the quantity using “+” and “-“buttons and then add the product

to their cart by pressing the “Add to Cart” button. The cart is updated and shows a badge on the

shopping cart icon indicating the total number of items in the cart. A Snackbar is displayed to

confirm that the product has been added to the cart, and the shopping cart icon briefly animates to

highlight the change. The page also provides a button to navigate to the cart page, where users can

review their selected items. This setup ensures a smooth shopping experience, allowing users to

manage their cart while viewing individual product details.

Cart_Page.dart

Lines

28-60

double _calculateTotalPrice() {
return _cartItem i L .

print( c - tructure: $item');

if (!item.containsKey(
print( o
return sum;

¥

if (!item['pro
print(

.containsKey(

return sum;

¥

var [ priceField = item['p

Code

sum,

String priceString = priceField.toString().replaceAl1( f

double? price = double.tryParse(

print(

if (price != null && price.is
return sum + price * item

} else {
print(
return sum;

+

16
b
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priceString);

ce: $price, Qua

for item: ${item['|

item) {

).trinQ);

y: ${item['q
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132-
152

child: ElevatedButton(
onPressed: () {
double totalAmount = _calculateTotalPrice();
Navigator.push(
context,
MaterialPageRoute(

builder: ( Bui text context) => StripePaymentPage(

totalAmount: totalAmount,
cartItems: _cartltems,
onPaymentSuccess: _handlePaymentSuccess,

style: ElevatedButton.styleFrom(
padding: const EdgeInsets.symmetric(horizontal: 50.0,
textStyle: const TextStyle(fontSize: 18),

s

child: const

vertical:

)y

The AddToCartPage class provides a user interface for viewing and managing items in the

shopping cart, a sample interface shows in Figure 5.3.7. It displays a list of products the user has

added to their cart, showing each item's image, name, price, and quantity. Users can adjust the

quantity of each item or remove items from the cart entirely. The total price of the items in the cart

is calculated dynamically. The “Proceed to Checkout’ button at the bottom takes the user to the

payment gateway when clicked, passing the cart items and total amount for payment. If the

payment is successful, the cart is cleared, and the parent widget is updated with the new cart state.
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payment_gateway.dart

Lines

45-63

65-70

Code

Future<void> _fetchUserPoints() async {

final FirebaseAuth auth = FirebaseAuth.instance;
final FirebaseFirestore firestore = FirebaseFirestore.instance;

User? user = auth.currentUser;

if (user != null) {
DocumentSnapshot snapshot =
await firestore.collection( 'leaderboard').doc(user.uid).get();

setState(() {
_points = (

Dk

snapshot.data() as Map<String, dynamic>)['TotalPoint'] 2?? 0;

print( "Fetched points: $_points");
} else {
print( "User is not authenticated.");

void _redeemPoints(Map<String, dynamic> selectedOption) {
setState(() {
_selectedOption selectedOption;

_discountAmount selectedOption['discount'];

P;
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72-97

Future<void> makePayment() async {

try {
double finalAmount = widget.totalAmount - _discountAmount;
if (finalAmount < B8) finalAmount = 0;

String amount = finalAmount.toStringAsFixed( );

paymentIntent = await createPaymentIntent(amount,

await Stripe.instance.initPaymentSheet(
paymentSheetParameters: SetupPaymentSheetParameters(

googlePay: const PaymentSheetGooglePay(
testEnv: true,
currencyCode: "myr",
merchantCountryCode: "MY",

I

merchantDisplayName: 'Flutt

displayPaymentSheet();
catch (e) {
print( "Exception:
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‘myr');

paymentIntentClientSecret: paymentIntent!['client_secret'],
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]”2()_ Future<Map<String, dynamic>?> createPaymentIntent(String amount, String currency) async {
151 A

int amountInSmallestUnit = (double.parse( sc amount) * 100).round();

int minimumChargeAmount = 50;

if (amountInSmallestUnit < minimumChargeAmount) {
throw Exception("Amount is less than the minimum al

Map<String, dynamic> body = {
‘amount': amountInSmallestUnit.toString(),
: currency,

hod_types[]': 'card',

secretKey =
"sk_test_51P38sXP F VXQi2mbyTUsSURU7L
http.post(
Uri.parse( 'ht ://api ve.com/v1l/payment
headers: {
'Authori (B r $secretKey',
ntent-Type': tion/x-www-form-urlencoded',
b
body: body,
A
print( object: 'Payment Intent Body: ${response.body.toString()}');
return jsonDecode( s >e: response.body.toString());
catch (err) {
print( ot 'Error charging user: ${err.toString()}');
I
return null;
}

Future<void> _savePaymentDetails() async {
final FirebaseAuth auth = FirebaseAuth.instance;
final FirebaseFirestore firestore = FirebaseFirestore.instance;

User? user = auth.currentUser;

if (user != null) {
CollectionReference payments = firestore.collection( 'payments');

await payments.add( {

'userEmail': user.email,

"amount': widget.totalAmount,

'date': FieldValue.serverTimestamp(),
F;

print( "Payment details saved to Firestore.");
} else {
print( "User is not authenticated.");
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The StripePaymentPage is to manage the payment process using Stripe, while also
offering users the ability to apply discounts based on user’s points, sample interface shows in. The
page displays the user's cart items, showing each product's name, price, quantity, and subtotal. It
also retrieves the user's available points from Firestore and presents various discount options
depending on the points earned. Users can select a discount, which is applied to reduce the total
amount, and they can also cancel the discount if needed. The total price is recalculated based on

the applied discount, and the updated amount is shown.

When the user clicks the "Proceed to Payment" button, the makePayment function
initiates the payment process by creating a payment intent with Stripe. The function presents a
payment sheet where the user can complete the payment, and once the transaction is successful,
the payment details are saved to Firestore, and a success message is shown. In case of failure or
cancellation, appropriate error messages are displayed. Overall, this page efficiently handles the
entire payment workflow, including discount application and payment confirmation using Stripe.

There some sample interfaces shows in Figure 5.3.8, Figure 5.3.9 and Figure 5.3.10.
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Donate_Page.dart

Lines Code
57_ turn Card( B

margin: const Edge

1 16 child: -_mm(

Sro AxisAlignment CrossAxisAlignment.start,

Lr -ali(

children: [

rkImage (
thisProduct["
BoxFit.
heigh
width

const Center(child:
errorWidget [ t context, error)
const Ic Icons.error_outline),
5l
Padding(
padding y B),
child: Column(
crossAxisAlignment: CrossAxisAlignment.start,
children: [

const TextStyle(
FontWeight.bold,

«Cheight:

thisProduct[
maxlLines 7
overflow

${thisProduct[
tyle(

Js

thisProduct['
style const Tex yl
color: Colors.grey,

<Cheight:

$bestBeforeDate’,

style:
color: Colors.grey,

),
Over+l ar(
alignment MainAxisAlignment.start,
children: [
iButton.icon(
volunteer_activism),
),
_handleDonate(context, thisProduct),
ElevatedButton.styleFrom(
backgroundColor: Colors.green,
foregroundColor: Colors.white,
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145- void _handleDonate(BuildContext context, Map<String, dynamic> thisProduct) {
167 final double promotePrice = double.parse(
thisProduct['Prom ice'].replaceAlLl( o tram )

)i

Navigator.push(
context,
MaterialPageRoute(
builder: ( ntext context) => Donate(
totalAmount: promotePrice,
cartItems: [thisProduct],
onPaymentSuccess: () {

ScaffoldMessenger.of(context).showSnackBar(
: const SnackBar(content: Text(

The DonationPage class displays a list of products available for donation, sourced from
Firebase Firestore, a sample interface shows in Figure5.3.11. Each product card shows an image,
product name, description, actual price, promotion price, and best-before date. The user can
browse through the list and choose to donate by pressing a “Donate” button, which triggers a
navigation to the ‘Donate’ page. The donation amount is set based on the promotion price of the
selected product, and upon successful donation, a success message is displayed via a Snackbar.
The page is dynamic, fetching the product list in real-time from Firestore, and the Ul is built with

‘StreamBuilder’ to reflect any changes to the product data immediately.
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LeaderBoardPage.dart

Line Code
33-37 | ks eC

LeaderBoardService.dart

Lin Code

(¢
EpIVMlFirebaseFirestore fir
List<PlayerModel> plec

Future<List<PlayerModel>> getPlc rs () {
Completer<List<PlayerModel>>playersCompleter

sEmpty) {
ollection('users'). () .then ((playerDocs) {

FfromJson (p.data(),p.1d)) .toList ()

uture.del ~d (const Duration (seconds: () {
playersCompleter.complete (players) ;
1) g

yersCompleter.complete (p

return playersCompleter.future;

LeaderBoardList.dart

Line Code
50-54 C

flex: r

child: Text (player.email, style: rowStyle,)),
(child: ("S{player.T oints}", style: rowStyle,)),
d(child: xt ("${player.role}", style: rowStyle,)),
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playerModel.dart

Line | Code
1-23 C

7 PlayerModel.fro on (Map<String, dynamic>json, String

rn Playe 1L ((
id: docId,

TotalPoints: json['TotalPoints'],
email: json['email'],
role: json['role']

The leaderboard system fetches and displays player scores using various components, there
a sample interface shows in Figure 5.3.14. The ‘LeaderBoardService’ retrieves player data from
Firestore, asynchronously fetching scores and simulating a loading delay. The main page
‘LeaderBoardPage.dart’ brings together components like ‘LeaderboardList’, which sorts players

by points and displays their rank, username, and score in a scrollable, well-formatted list.

The ‘LeaderBoardLoading.dart’ component shows a loading indicator while data is being
fetched and displays player details once loaded. Additionally, ‘LeaderBoardPanel’ and
‘LeaderBoardScorePanel’ handle the layout and display of individual scores, contributing to a

structured and user-friendly leaderboard interface.
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Post_List.dart

Lines

47-67

Code

if (snapshot.hasData) {
QuerySnapshot querySnapshot = snapshot.data;
List<QueryDocumentSnapshot> documents = querySnapshot.docs;
List<Map> posts = documents.map( (

return ListView.builder(
itemCount: posts.length,
itemBuilder: (BuildContext context, int index) {
Map thisPost = posts[index];
String postId = thisPost['PostId'] ?? '';
String description = thisPost['Description'] 2?2 '';
String imageUrl = thisPost['ImageUrl'] 2? '';

String username = thisPost['Username'] ?? 'A ymous';
String profilePictureUrl = thisPost['ProfilePictureurl'] ?? '';

String postUid = thisPost['uid'] ?? '';

int likes = thisPost['Lik 12?2 0;

Timestamp timestamp = thisPost['Timestamp'] ?? Timestamp.now();

bool isLikedByUser = thisPost['Like ] = null &&
(thisPost['LikedBy'] as List).contains( user?.uid);

String timeAgo = timeago.format( timestamp.toDate());

e) => e.data() as Map).toList();
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130-173 Center(
child: Image.network(
imagelrl,
height: ,
fit: BoxFit.cover,
1y
D
const SizedBox(height: ),
Text( description, style: const TextStyle(fontSize: )),
const SizedBox(height: ),
Row (
mainAxisAlignment: MainAxisAlignment.start,
children: [
IconButton(
icon: Icon(
isLikedByUser
? Icons.thumb_up
: Icons.thumb_up_alt_outlined,
color: islLikedByUser ? Colors.blue
I
onPressed: () => _likePost(
postId: postIld,
currentlLikes: likes,
islLikedByUser: islLikedByUser,
context: context),

Uy
Text( '$likes Likes'),
const SizedBox(width: ),
IconButton(
icon: const Icon( Icons.comment_outlined),

onPressed: () => _showCommentDialog(context, postld),
)
const Text( 'Comment'),
const SizedBox(width: ),
IconButton(
icon: const Icon( Icons.share_outlined),
onPressed: () {

_sharePost(description, imageUrl);
o
)y
const Text( 'Share'),
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372-436

void _editPost({
required String postId,
required String initialDescription,
required String initialImageUrl,

required BuildContext context,

P A
final TextEditingController descriptionController =
TextEditingController(text: initialDescription);

showDialog(
context: context,
builder: (BuildContext context) o
return AlertDialog(
title: const Text( 'Edit Post'),
content: Column(
mainAxisSize: MainAxisSize.min,
children: [
TextField(
controller: descriptionController,
decoration:
const Inpu coration(hintText: 'Enter n
Do
const dBox(height: ),
ElevatedButton.icon(
onPressed: () async {
File? newImage = await _pickImage();
if (newImage != null) {
String imageUrl = await _uploadImage(
FirebaseFirestore.instance
.collection( 'Post')
.doc(postId)
.update( {
'ImageUrl': imagelri,
g
}
.,
icon: const Icon( Icons.image),

label: const Text( 'Change Image'),

actions: [
TextButton(
onPressed: () {
Navigator.of(context) .pop();
¥,

child: const Text( 'Cancel'),

Button(
onPressed: ()
FirebaseFirestore.instance
.collection( 'Post')
.doc(postId)
I

.update( 1
ription': descriptionController.t

Navigator.of(context) .pop(Q);
¥,
child: const
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This Post List.dart displays a list of social media posts, allowing users to interact with

them in various ways. It retrieves posts from a Firebase Firestore collection named "Post" and

displays them using a “StreamBuilder”, which updates the Ul in real-time as new posts are added

or modified. Each post includes a username, profile picture, description, image, timestamp, and

buttons for liking, commenting, and sharing. Users can like posts, add comments, or share the post

content. If the user is the owner of a post, they can also edit or delete it. The page also allows users

to create a new post using a floating action button, which opens a form to submit new content.

There are some sample interfaces for edit comment and share post which are shows in Figure

5.3.15 and Figure 5.3.16.

create post.dart
Lines | Code
37- Future<void> _fetchUserData() async {
45 String? userUID = user?.uid;
DocumentSnapshot userDoc = await _userReference.doc(userUID).get();
setState(() 1
username = userDoc['username'];
profilePictureUrl = userDoc['profilePicturelrl'];
b
173- Future<void> _pickImage(ImageSource source) async {
197 ImagePicker imagePicker = ImagePicker();

XFile? file = await imagePicker.pickImage(source: source);

if (file == null) return;

setState(() {
_selectedImage = File( file.path);
B;

String uniqueFileName = DateTime.now().millisecondsSinceEpoch.toString();

Reference referenceRoot = FirebaseStorage.instance.ref();
Reference referenceDirImages = referenceRoot.child( 'Post/images');
Reference referenceImageToUpload = referenceDirImages.child( uniqueFileName);

try {
await referenceImageToUpload.putFile( File( file.path));
imageUrl = await referenceImageToUpload.getDownloadURL();

} catch (error) {
ScaffoldMessenger.of(context) . showSnackBar(

SnackBar(content: Text( 'Failed to upload image: $error')),
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199- void _postContent() {
239 if (key.currentState != null && key.currentState!.validate()) {
if (imageUrl.isEmpty) {
ScaffoldMessenger.of (context).showSnackBar(
const SnackBar(content: Text( data:
)iz

return;

if (username == null || profilePictureUrl == null) {
ScaffoldMessenger.of(context).showSnackBar(
const SnackBar(content: Text(
)iz

String description = descriptionController.text;
String postId = _postReference.doc().id;

Map<String, dynamic> dataToSend = {
: description,
imagelrl,
rname,

profilePicturelrl,

: postld,
user?.uid,
: Fieldvalue.serverTimestamp(),

_postReference.doc(postId).set( data: dataToSend).then( o
widget.onPostSuccess();
Navigator.pop(context);

}) .catchError( onkr (' dynan error) {
ScaffoldMessenger.of(context).showSnackBar(

kBar(content: Text( data: ' ' : $error')),
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The CreatePost class allows users to create a new post, upload an image, and write a
description, a sample interface shows in Figure 5.3.17. When the page is loaded, it fetches the
user's data from Firebase Firestore to display with the post. The user can select an image either
from the gallery or by using the camera, which is then uploaded to Firebase Storage. The image’s
download URL is saved for the post. The user must also enter a description for the post, validated

through a form.

Upon submitting the post, the content such as image URL, description, username, profile
picture URL, and user ID is saved to Firestore in the ‘Post’ collection. If the post is successfully
created, will navigates back to the previous screen and updates the relevant list or feed to show the
new post. Also, ensures proper error handling, such as requiring both an image and a description
before allowing the post to be submitted. This class integrates Firebase Authentication, Firestore,

and Firebase Storage to handle user posts dynamically.
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UserProfile.dart

Lines | Code

28-

53 Future<void> fetchUserProfile() async {

if (user != null) {
DocumentSnapshot profileData = await FirebaseFirestore.instance
.collection( 'users')
.doc(user!.uid)
.get();

QuerySnapshot leaderboardData = await FirebaseFirestore.instance
.collection( 'leaderboard')

.where( 'username', isEqualTo: profileData['username'])
LLlimit( )
.getQ);

if (leaderboardData.docs.isNotEmpty) {
setState(() {
totalPoints = leaderboardData.docs.first['TotalPoint'] ??
userProfile = profileData;
B
} else {
setState(() {
userProfile = profileData;

.
I

55-
61

void signOut() {
FirebaseAuth.instance.sign0Out().then( onVa
Navigator.of(context) .pushReplacement (

MaterialPageRoute(builder: ( BuildConte context) => const AuthPage()),

)i
s
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74-
134
height: 60O,
child: ClipRRect(
borderRadius: BorderRadius.circu
child: In

fit: BoxFit.covenr,
SizedBox(height: 18),
userProfilel!l[ i |

style: const TextStyleC(
fontSize: , TfontWeight: FontWeight.bold),

userProfile! [ 1 = ;

style: const Te yle (fontSize: Doy

x(Cheight: 10),

mainAxisAlignment: MainAxisAlignment.center,
children: [
Icon(
LineAwesomeIcons.awa
color: Colors.orangel

Hp
Text(

style: const
fontSize:
fontWeight: FontWeight.bold,

SizedBox(height:
Align(
alignment: Alignment.c
child: Text(
style: TextsS
fontSize: , fontWeight: FontWeight.bold),

I
o
const SizedBox(height: 5),
er(

padding: const EdgeInsets.allC(

Contain

width: double.infinity,
decoration: BoxDecoration(
border: Border.all(color: Colors.grey),
borderRadius: BorderRadius.circular(
I
child: Text(
userProfile! [ 'l 1] 5

const T tyle(fontSize: b i
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234

const ProfileMenuWidget ({
super.key,
required this.title,
required this.icon,
this.onPress,
this.endIcon = true,
this.textColor,

3P;

final String title;

final IconData icon;

final VoidCallback? onPress;

final bool endIcon;

final Color? textColor;

@override
Widget build(BuildContext context)
return ListTileC(
onTap: onPress,
leading: Container(
width: ,
height: ,
decoration: BoxDecoration(

b
child: Icon(
icon,
color: Colors.blueAccent,
).,
b
title:

style: Theme.of(context)
.textTheme

.bodyMedium
?.apply(color: t tColor),
b
trailing: endIcon
? Container(
width: ,
height: .
decoration: BoxDecoration(

color: Colors.grey.withOpacity(
by

child: const Icon(

size: ,
color: Colors.grey,
),
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178- class ProfileMenuWidget extends StatelessWidget

borderRadius: BorderRadius.circular(
color: Colors.blueAccent.withOpacity(

borderRadius: BorderRadius.circular(

LineAwesomeIcons.angle_right_solid,
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The UserProfilePage class allows users to view and manage their profile information, a
sample interface shows in Figure 5.3.18. When the page is initialized, it fetches the user's data
from Firestore, including their profile picture, username, email, bio, and points from the
leaderboard. This data is displayed on the profile page, with options to edit the profile or log out.
The profile page features the user's image, username, email, total points, and bio. The “Edit
Profile” button allows users to navigate to an edit screen where they can update their profile
information, and after returning, the updated data is re-fetched to reflect changes. A “Logout”
button is also provided, which signs the user out of the app and navigates them back to the

authentication page.

The ProfileMenuWidget class is a reusable widget that displays a menu option with an icon
and text, such as the “Logout” option. It can trigger different actions based on user interaction.
Overall, the page provides a structured interface for viewing and updating user profile details while

integrating with Firebase for data management.
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Edit_UserProfile.dart

Line | Code
s

33-

18 Future<void> fetchUserProfile() async {

if (user != null) {
DocumentSnapshot profileData = await FirehaseFirestore
.collection( 'users')
.doc(user!.uid)
.getQ);

setState(() {
_usernameController.text = profileData['username'];
_emailController.text = profileData['email'];
_phoneController.text = profileDatal['phoneNo'];

_bioController.text = profileDatal['bio'];

profileImageUrl = profileDatal'profilePictureUrl'];

.instance
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Future<void> _saveChanges() async {
setState(() {
_islLoading = true;

1;

try {
String? imagelri;
if (_image != null) {
final ref = FirebaseStorage.instance
.ref()
.child( 'Profile_Pic')
.child( "${user!.vid}.jpg");
await ref.putFile( _image!);
imageUrl = await ref.getDownloadURL();

await FirebaseFirestore.instance.collection( ‘users').doc(usen! .uid).update(
'username': _usernameController.text,
'email': _emailController.text,
'phoneNo': _phoneController.text,
'bio': _bioController.text,
if (imageUrl != null) 'profilePictureUrl': imageUrdl,
175

await FirebaseFirestore.instance.collection( "leaderboard').doc(user!.uid).update(
'username': _usernameController.text,
H;

setState(() {
_isloading = false;

Dk

ScaffoldMessenger.of(context).showSnackBar(
const SnackBar(content: Text( '"Profile updated successfully')),
JF

Get.back(result: true);

catch (e) {
setState(() {
_islLoading = false;

B

ScaffoldMessenger.of(context).showSnackBar(
SnackBar(content: Text( 'Failed to update profile: $e')),
)5
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The EditUserProfile class allows users to edit their profile information, a sample interface
shows in Figure 5.3.19. When the page loads, the user's current profile data such as username,
email, phone number, bio, and profile picture is fetched from Firestore and displayed in form
fields. The user can update these details and select a new profile picture from their device's gallery.
Once the user submits the changes by pressing the “Save Changes” button, the updated data is
saved back to Firestore. If a new profile picture is selected, it is uploaded to Firebase Storage, and
its URL is updated in the user's profile. Additionally, the username is updated in both the ‘users’

and ‘leaderboard’ collections.
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5.3.2 Manager Pages Code

Sales Report.dart

Lines | Code
31- Future<void> fetchData() async {
try {
97 QuerySnapshot querySnapshot = ait FirebaseFirestore.instance

.collection( 'payments’')
.orderBy( date descending: true)

get();

Map<String, double> monthTotals = {};

List<Map<String, dynamic>> tempDetailslList = [];

for C(wvar doc in querySnapshot.docs)
var data = doc.data() as Map<String, dynamic
DateTime date = datal'date'].toDate()

num amount = datal''amount'];

String userEmail = datal 't ~rEmail'];

String month = _convertMonth( date.month);

if (monthTotals.containsKey ( month))

monthTotals[month]l = monthTotals[monthl! + amount.toDouble();
¥} else {

monthTotals[month] amount.toDouble();
¥

tempDetailsList.add(
nonth': month,
nount* amount,

'date
~rEmail': userEmail,

date,

¥

setState(() {
for (int i = ; d++) {
String month = _convertMonth(
double amount = monthTotals[monthl]
barChartData.add(
BarChartGroupDatal(
x: i,
barRods: [
BarChartRodData(
toY: amount,
color: Colors.blue,
width: ;
borderRadius: BorderRadius.circular(
backDrawRodData: BackgroundBarChartRodDatacC
show: true,
toY: ,
color: Colors.greyl i,

amount =

detailslList = tempDetailslList
3
catch (e) {
print(C 'Error fetching dat
setState(() 1

details = 'Error loading sale
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void _onBarTap(int index) {
String tappedMonth = _convertMonth( index + 1);
setState(() {
selectedMonth = tappedMonth;
List<Map<String, dynamic>> selectedDetails = detailsList.where( detail) => detaill['month'] == tappedMonth).tolList()

details = selectedDetails.isNotEmpty
? selectedDetails.map( tof (( detail) {
return 'Amount: RM${detaill['amount'l]}\nDate: ${detaill'date'l}\nPurchased by: ${detaill'userEmail'l}';
}).join('\n\n")
'No details available for $selectedMonth’

i)

177- child: BarcChart(
a: BarChartData(
237 alignment: BarChartAlignment.spaceAround,
maxY: barChartData.isNotEmpty
? barChartData
.map ( El E Groupl => e.barRods.map(
rod.toY) .reduce( L c > b) =>a >b 3 a : b))
-reduce( Y ouble iou b) =>a >b ? a : b) +

: ’
barTouchData: BarTouchData(
touchCallback: (FlTouchEvent event, uchRe se barTouchResponse) o
if (barTouchResponse != null && barTouchResponse.spot != null) {
_onBarTap( index: barTouchResponse.spot!.touchedBarGroupIndex);

},
)
titlesData: FlTitlesData(
bottomTitles: AxisTitles(
sideTitles: SideTitles(

showTitles: true,
getTitlesWidget: (double value, TitleMeta meta) {
const S ] months = [

String month = months[value.toInt() % months.length];
return Padding(
padding: const EdgeInsets.only(top: 6],
child: Text(
month,
style: const TextStyle(
fontWeight: FontWeight.bold,
fontSize: 2,

leftTitles: const AxisTitles(
sideTitles: SideTitles(
showTitles: true,
reservedSize: 40,
s
ok
ip
borderData: FlBorderData(show: true),
barGroups: barChartbData,
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The SalesReport class displays a sales report with a bar chart showing the total sales for
each month, a sample interface shows in Figure 5.3.20. When the page is initialized, it fetches data
from a Firestore collection named ‘payments.’ The data is organized by month, and the total sales
amount for each month is calculated and displayed in a bar chart. The fetchData function processes
the payment data, grouping it by month and adding each month's total to a bar chart. The chart is
interactive, allowing users to tap on a bar to see details of the sales for that specific month, such
as the amount, date, and customer email. The page features a horizontal scrollable bar chart that
dynamically adjusts its max Y-axis value based on the highest sales figure. Below the chart, users
can view detailed sales information for the selected month. Additionally, the page includes a
navigation drawer with options to view product lists, add products, view the manager's profile, and
sign out, a sample interface shows in Figure 5.3.21. The sign-out function logs the user out and
navigates back to the login page. Overall, this page provides a visual overview of monthly sales

and detailed data for each transaction.

Product_List.dart

Lines | Code

32- _ : :
47 Future<void> _getUserOrganization() async {

User? user = FirebaseAuth.instance.currentUser;
if (user != null) {
DocumentSnapshot userDoc = await FirebaseFirestore.instance
.collection( 'users')
.doc(user.uid)
.get();

setState(() {
userOrganization = userDoc['organization'];
_stream = _reference

.where( 'Organization', isEqualTo: userOrganization)

.snapshots();
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:;- void _editProduct(BuildContext context, DocumentSnapshot document) {
Navigator.push(
context,
MaterialPageRoute(
builder: ( BuildContex context) => EditProductPage(document: document),
ig; void _deleteProduct(BuildContext context, DocumentSnapshot document) {

FirebaseFirestore.instance
.collection(
.doc(document.id)
.delete()
.then( onValue: ( void _) {
ScaffoldMessenger.of(context) .showSnackBar(
. const SnackBar(content: Text(
Iz
}) .catchError( onError:  ( dyna error) {
ScaffoldMessenger.of(context).showSnackBar(

: SnackBar(content: Text( de - : $error')),

The Product List Manager class display a list of products managed by a specific
organization; a sample interface shows in Figure 5.3.22. When the page is initialized, it fetches the
organization data for the current authenticated user from Firestore and retrieves the products
associated with that organization. The products are displayed in a list, each showing details like
product name, description, price, promotion price, and best-before date. Users can interact with
the products by long-pressing on a product card, which opens a dialog with options to either edit
or delete the product, a sample interface shows in Figure 5.3.23. If the user chooses to edit a
product, they are navigated to an ‘EditProductPage’, and if they choose to delete, the product is
removed from Firestore. The page also includes a drawer for navigation, allowing the user to
access other parts of the app, such as adding new products, viewing sales reports, managing their
profile, or signing out. It provides a smooth way for managers to manage the product list of their
organization in real time, updating the view dynamically as changes occur in the Firestore

database.
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EditProduct.dart
Lines | Code
24- void initState() {
37 super.initState();

_nameController = TextEditingController(text: widget.document['Product Name']);
_descriptionController = TextEditingController(text: widget.document['Description']);
_actualPriceController = TextEditingController(text: dget.document['Actual Price']);
_promotePriceController = TextEditingController(text: widget.document['Promote Price']);

String dateString = widget.document['Best Before Date'] ?? '';
_selectedDate = dateString.isNotEmpty ? DateFormat(' MM-dd') .parse( dateString) :
_bestBeforeDateController = xtEditingController(

text: _selectedDate != null ? DateFormat( M-dd').format( _selectedDate!) :

55-

void _saveChanges() {
72

widget.document.reference.update( o {
‘ _nameController.text,
_descriptionController.text,
_actualPriceController.text,
: _promotePriceController.text,
_bestBeforeDateController.text,
}).then( onValue: ( void _) {

Navigator.pop(context);

ScaffoldMessenger.of(context) .showSnackBar (

const SnackBar(content: Text( ¢
5
}) .catchError( onError: ( dynat error) {
ScaffoldMessenger.of(context).showSnackBar (
SnackBar(content: Text( data: 'Failed to 1 luct: $error')),

The EditProductPage class allows users to edit the details of an existing product in a Flutter
app, a sample interface shows in Figure 5.3.24. When the page is loaded, the current product details
are pre-populated in text fields using data from the Firestore DocumentSnapshot. The user can
modify the product's name, description, actual price, promotion price, and best-before date. The

user can select a new date for the best-before date using a date picker, and the selected date is
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formatted and displayed in the text field. Upon pressing the “Save Changes” button, the updated
information is saved back to Firestore. If the operation is successful, the user is taken back to the
previous page with a success message. If an error occurs during the update, an error message is

displayed using a ‘SnackBar’.

Add_Products.dart

Lines | Code

93_ re< id> _addProduct() async

177

if (productNameController.te |
d sriptionController. - |
actualPric ontroller.text.isEmpty |
promotePr .text.isEmpty

I
imageUrl.isEmpty ||
null)
"Please fill in all fields before adding a product.");

User? user = FirebaseAuth.instance.currentUser;

DocumentSnapshot user 3 await FirebaseFirestore.instance
.collection( fuUs )
.doc(user?.uid)

Map<String, dynamic> userData = userDoc.data() as Map<String, dynami

Map<String, dynam dataToSend = {
'I im L,
4 productNameController.text,
D ription sriptionControlle
\ctual Pric : actualPriceController.
Promot Price" promotePr
Category': categories,
Best Befor Dat _selectedDate nultl
-MM-dd') . Fformat( _selectedDate!)

Organization': userDatal'organization'],

Icon': u rDatal 'organizationIcon'],

DocumentReference docRef = await _productReference.add( dataToSend) ;

await _uploadDateToProducts( docRef.id) ;

setState ()
productNar ntroller.clear();
descriptior ntroller.clear(
actualPriceController.clear();
promotePr ntrol
_selectedDate = null;
imageuUrl = '';
galleryImagePath = null;
cameralImagePath null;

C context) Product_List_Manager()),

catch (erro
printc Error adding product: $error

122

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 5

The AddProducts class provides an interface for users to add new products to a Firestore
database, a sample interface shows in Figure 5.3.25. The page contains a form that includes fields
for product name, description, actual price, promotion price, category selection, best-before date,
and the option to upload images from the camera or gallery. The user can select an image for the
product by either taking a picture using the camera or selecting one from the gallery. The selected

image is then uploaded to Firebase Storage, and its URL is saved for later use in Firestore.

Additionally, the user must select a best-before date using a date picker, and the selected
date is formatted and stored along with other product details.Once the user fills in all the fields and
submits the form by pressing the "Add Product" button, the product details, along with the
uploaded image and selected date, are saved in Firestore under the *Add Product’ collection. If
any fields are missing, an error dialog is displayed prompting the user to fill in the required

information. After successfully adding the product, the app navigates back to the product list page.

Manager_ Profile.dart

Lines | Code

41-
51

Future<void> fetchUserProfile() async {

if (user != null) {
DocumentSnapshot profileData = await FirebaseFirestore.instance
.collection( 'users')
.doc(user!.uid)
.get();
setState(() {
userProfile = profileData;

B;
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53- void _saveFeedback(UserFeedback feedback) async {
89 String? screenshotUri;
final user = FirebaseAuth.instance.currentUser;

if (feedback.screenshot != null) {
final ref = FirebaseStorage.instance
.ref(Q)
.child( 'feedback_screenshots')
.child( '${DateTime.now().millisecondsSinceEpoch}.png');

await ref.putDatal( feedback.screenshot);
screenshotUrl = await ref.getDownloadURL();

if (!mounted) return;

try {
await FirebaseFirestore.instance.collection( 'feedbacks') .add(
'text': feedback.text,
'screenshot': screenshotUrl 2? '',
'created_at': Timestamp.now(),
'user_email': user?.email ?? 'Ano
17z
if (mounted) {
ScaffoldMessenger.of(context) .showSnackBar (
const SnackBar(content: Text( 'Feedback saved successfully!')),

+
catch (e) {
if (mounted) {
ScaffoldMessenger.of(context).showSnackBar (
const SnackBar(content: Text( 'Failed to save feedback.')),

The ManagerProfile class displays the manager's profile information, including their
profile picture, username, email, bio, and associated organization, there are some sample interfaces
shows in Figure 5.3.26 and Figure 5.3.27. The app retrieves the manager's details from Firebase
Firestore, and based on their organization, displays the corresponding logo. The app bar includes
a feedback button that allows the user to submit feedback with an optional screenshot. This
feedback is stored in Firestore. The fetchUserProfile function retrieves the manager's profile data
from Firestore and updates the state with the profile information. The profile image and
organization logo are displayed using network images and default placeholders in case of errors.
The manager can also view and edit their bio, and an "Edit Profile" button allows them to navigate
to an editing page for updating their profile. Additionally, the saveFeedback function handles

the feedback submission process, uploading the manager’s comments and screenshot to Firestore
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and Firebase Storage. If the feedback is submitted successfully, a confirmation message is
displayed. The profile layout uses various widgets to organize and present the user's information

clearly and consistently.

Edit Manager Profile.dart

Lines | Code

Future<void> fetchUserProfile() async {
if (user != null) {
DocumentSnapshot profileData t FirebaseFirestore.instance
.collection( ers’
.doc(user!.uid)
.get();

setState(() {
_usernameController.text = profileDatal'username'];
_emailController.te = profileDatal'email'];
_phoneController.te profileDatal 'phoneNo'];
_bioController.text = profileData['bio'];
_profileImageUrl = profileData['profilePictureUrl'];

final organization = profileData['organization'];

if (_organizations.containsKey( organization)) {
_selectedOrganization = organization;

} else {
_selectedOrganization null;

¥
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Future<void> _saveChanges() async {
setState(() {
_islLoading = true;

Dk

try {
String? imageUri;
if (_image != null) {
final ref = FirebaseStorage.instance
.ref()
.chitld( 'Profile_Pic')
.child( "${user!.uid}.jpg');
await ref.putFile( _image!);
imageUrl = await ref.getDownloadURL();

String? organizationIconPath = _selectedOrganization != null
? _organizations[_selectedOrganization]
: null;

await FirebaseFirestore.instance.collection( 'users').doc(usen!.uid).update(
'username': _usernameController.text,
'email': _emailController.text,
'phoneNo': _phoneController.text,
'bio': _bioController.text,
'organization': _selectedOrganization,
if (organizationIconPath != null) 'organizationIcon': organizationIconPath,
if (imageUrl != null) 'profilePictureUrl': imageUrl,
B

setState(() {
_isloading = false;

1)

ScaffoldMessenger.of(context).showSnackBar (
const SnackBar(content: Text( '"Profile updated successfully')),
)g

Get.back(result: true);

catch (e) {
setState(() {
_isloading = false;

b

ScaffoldMessenger.of(context).showSnackBar (
SnackBar (content: Text( 'Failed to update profile: $e')),
)g
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The EditManagerProfile class allows a manager to edit their profile information, including

their username, email, phone number, bio, profile picture, and organization, a sample interface

shows in Figure 5.3.27. It retrieves the manager's existing profile details from Firebase Firestore

when the widget is initialized and displays them in respective text fields. The manager can modify

their profile details, select a new profile picture, and choose their organization from a dropdown

list. When the “Save Changes” button is clicked, the app uploads the new profile picture to Firebase

Storage, retrieves the image URL, and updates the manager's details in Firestore, including their

organization and its corresponding logo. If the profile update is successful, a success message is

shown, and the manager is navigated back to the previous screen. If there is an error, an error

message is displayed.

5.3.3 Admin Pages Code

Admin_Dashboard.dart

Lines | Code

27- Future<void> _fetchUserData() async {

37 final QuerySnapshot userSnapshot =
await FirebaseFirestore.instance.collection( ‘users').get();

setState(() {
totalUsers = userSnapshot.docs.length;
totalUserRole = userSnapshot.docs.where( t
totalManagerRole =

15
¥

39-
45

void signOut() {
FirebaseAuth.instance.signOut().then(
Navigator.of(context).pushReplacement (
MaterialPageRoute(builder: ( Bu

)l
s

usersnapshot.docs.where( ( doc) => doc['role']

context) =>

‘User').length;

er').length;

const AuthPage()),
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92-

ild: GestureDetector
121 child: GestureDetector(

onTap: () {
Navigator.push(
context,
MaterialPageRoute(

1;
Iy
child: Card(
color: Colors.greenAccent,
child: Padding(
padding: const EdgeInsets.all( value: .0),
child: Column(
children: [
const Text(
style:
TextStyle(fontSize: 18, color: Colors.white),
-k
const SizedBox(height: 8),
Text(
lata: '$totalUserRole’,

style: const TextStyle(

fontSize: 24, color: Colors.white),
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125-

154 child: GestureDetector(

onTap: () {
Navigator.push(
context,
MaterialPageRoute(

i
¥
child: Card(
color: Colors.redAccent,
child: Padding(
padding: const EdgelInsets.all(
child: Column(
children: [
const Text(

style:

TextStyle(fontSize: 18, color: Colors.white),
215
const SizedBox(height: 8),
Text(

data: '$totalManagerRole’,

style: const TextStyle(
fontSize: 24, color: Colors.white),
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160-

;e jreDetector
187 GestureDetector(

onTap: () {
Navigator.push(
context,
. MaterialPageRoute(
builder: ( BuildContext context) => const FeedbackList()),
)
o
child: const Card(
color: Colors.orangeAccent,
child: Padding(
padding: EdgeInsets.all(
child: Column(
children: [
Text(

style: TextStyle(fontSize: 18 : Colors.white),
),
SizedBox(height: 8),
Text(

style: TextStyle(fontSize: 16, color: Colors.white),

),

The AdminDashboardScreen class is a part of the admin interface designed to provide an
overview of user statistics and manage the user base, a sample interface shows in Figure 5.3.28.
Upon loading, the dashboard fetches data from Firestore to display the total number of users, as
well as the breakdown of users by roles, specifically “User” and “Manager.” This is achieved by
querying the ‘users’ collection and counting the documents based on the assigned role. The data

is then displayed in distinct, visually appealing cards for easy navigation.
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The dashboard layout consists of three primary sections. The first section displays the “Total
Users” in the system, showing the overall number of registered users. The second section consists
of two cards representing “Role-Based User Counts”—one for users with the “User” role and
another for those with the “Manager” role. These cards not only display the counts but are also
clickable, allowing the admin to navigate to the respective lists of users or managers for further
management tasks like editing or viewing details. The third section is a card for “Feedback
Review”, which, when clicked, navigates the admin to a page where they can review feedback
provided by users. Additionally, the dashboard includes a logout button in the app bar, allowing
the admin to sign out of their session and return to the authentication page. This dashboard serves
as a control panel for managing users and reviewing feedback, ensuring that the admin has quick

access to essential statistics and user management tools.

Edit_User.dart

Lines | Code

18- Future<void> _updateUser(
46 String userId, String email, String username, String phoneNo, String bio) async {
try {

User? user = await _getUserById(userId);

if (user != null) {

await user.verifyBeforeUpdateEmail( newt email);

firestore.collection( tionPath: 'users').doc(userId).update(
email,
1 username,
phoneNo,
: bio,

ScaffoldMessenger.of(context).showSnackBar (
const SnackBar(content: Text(
D

catch (e) {

ScaffoldMessenger.of(cont .showSnackBar

ar(content
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49-
61
]

try 1
final

return user;
} else {
return null;
}
} catch (e) {
print(
return null;

64- Future<voids> _d

99

DocumentSnapshot user)

String vid = user.id;

await _fire ‘e.runTransaction(

await myTransaction.delete(

QuerySnapshot postsSnapshot = alie gpl
i (DocumentSnapshot post in postsSnapshot
await myTransaction.delete( f

1
}

storageRef = FirebaseStorage
final F avatarRef = storageRef.child(
await avatarRef.delete().catchError(
print(
b

User? currentUser = -
if (currentUser != null & curr
await currentUser.delete();

ScaffoldMessenger.of text) .showSnackBar (
} catch (e) {

ScaffoldMessenger xt) .showSnackBar (

Bachelor of Computer Science (Honours)

if (user != null && user.uid =

(Transaction myTransaction)

ore.collection(

re.collection(

).child( vid);

$error");

const S (content: Text(

(content: Text(

Future<User?> _getUserById(String userId) async {

user = _auth.currentUser;
userId) {

'Error getting user: $e');

s').doc(uid))

'userId’

r

, isEqualTo: uid).get();

user: $e')));
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102- Future<void> _createUser(String email) async {
125 try {

UserCredential userCredential = await _auth.createUserWithEmailAndPassword(
email: email,
password: F

ik

wait _firestore.collection( Patl ').doc (userCredential.user!.uid).set(

email,

ScaffoldMessenger.of(context)
.showSnackBar ( kBar: const SnackBar(content:
} catch (e) {
ScaffoldMessenger.of(context)
. showSnackBar ( kBar: SnackBar(content: Text(

Edit_Manager.dart

Line | Code

User? user = it _getUserById(userId);

null) {
erifyBeforeUpdateEmail( email);

estore.collection( ') .doc (userId).update( d {
email,
: username,
phoneNo,
: bio,
'organization': organization,

f (password != null && password.i tEmpty && user != null) {

it user.updatePassword( password) ;

(context) . showSnackBar (
r(content: Text(

1 (e) {
ScaffoldMessenger ( ) .showSnackBar (
: Text(

S
17- Future<void s ager(String userId, String email, String? password, String username, String phoneNo, String bio, String organization)
45 try {

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

133



CHAPTER 5

47-
59 Future<User?> _getUserById(String userId) async

try {
final user = _auth.currentUser;
if (user != null && user.uid == userId) {
return user;
} else {
return null;

}

} catch (e) {

print( 'Error getting user: $e');

return null;

61- \ deleteManager (DocumentSnapshot manager) a

83

String uid = manager.id;

await _f runTransaction( ] (Transaction myTransaction) {

myTransaction.delete( d fi re.collection( Pa ).doc(uid));

for (DocumentSnapshot post in postsSnapsho
myTransaction.delete( d
+
B

User? currentUser = _auth.currentUser;
if (currentUser != null & currentUser.uid == uid) {
await currentUser.delete();

I

catch (e) {
ScaffoldMessenger.of (context) .showSnackBar( SnackBar(content: Text( 'Failed to delete manager: $e')));
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ScaffoldMessenger.o text) . showSnackBar ( const SnackBar(content: Text( 'Manager and related data deleted su

[
1

QuerySnapshot postsSnapshot = await _fires collection( 'posts’') .where( 'managerId', isEqualTo: uid).get();
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85-
107

N

try 1

email: email,
password: password,
)5

'email': email,

'role': 'manager',
'username': "'
'phoneNo': '',
'pio': "'

i

'organization': 0

b;

.showSnackBar(
} catch (e) {

.showSnackBar(

await _firestore.collection(

'users').doc (us

ScaffoldMessenger.of(context)

const SnackBar(content: Text(

ScaffoldMessenger.of (context)

SnackBar(content: Text(

Future<void> _createManager(String email, String password) async {

UserCredential userCredential = await _auth.createUserWithEmailAndPassword(

erCredential.user!.uid).set(

'Manager added successfully')));

'Failed to add manager: $e')));

The UserListScreen and ManagerListScreen classes enable an admin to manage users and

managers, respectively, there are some sample interfaces shows in Figure 5.3.29 and Figure

5.3.2=30. Both screens display lists of users or managers from Firestore and provide options to

update, delete, or add new accounts. The updateUser and updateManager functions allow the

admin to modify user details such as email, username, phone number, and bio. In the case of

managers, password and organization can also be updated. These changes are made in both

Firestore and Firebase Authentication. The _deleteUser and _deleteManager functions delete a

user or manager’s account and their related data from Firestore, and optionally their files from

Firebase Storage. The account is also removed from Firebase Authentication. The _createUser

and _createManager functions add new user or manager accounts to Firebase Authentication and

Firestore. Both classes offer a simple interface with a ‘ListView’ displaying users or managers,

along with options to edit, delete, or add accounts via dialogs.
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View_Feedback.dart

Lines | Code

25-7 return ListVi builder(
1 itemCount: snapshot.data!.docs.length,
itemBuilder: ( iICon context, int index) {
var Qu entSnapshot<Ot t feedback = snapshot.data!.docs[index];
var dy ! createdAt = feedback[ '«
var dyr screenshotUrl = feedback[
var ‘ text = feedback[' alk

var dy > userEmail = feedback[

return Card(
margin: const EdgeInsets.symmetric(vertical: 8.0, horizontal:
child: ListTile(
contentPadding: const Edgelnsets.all( v: 16.0);
leading: screenshotUrl != null
? Image.network(
screenshotUrl,
width: 50,
height: ,
fit: BoxFit.cover,

: const Icon( icon: Icons.feedback),
title: Text( dat $text'),
subtitle: Column(
crossAxisAlignment: CrossAxisAlignment.start,
children: [
Text( data: ' $userEmail'),
t( dat o ${createdAt.toDate()}'),
1l
I

onTap: () {

Navigator.push(
context,
MaterialPageRoute(

builder: ( Build t context) => FeedbackDetail(
feedbackId: feedback.id,
createdAt: createdAt,
screenshotUrl: screenshotUrl,
text: text,
userEmail: userEmail,
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The FeedbackList class displays a list of feedback entries fetched from Firestore in real-
time, a sample interface shows in Figure 5.3.31. Each feedback includes details such as text, user
email, creation date, and an optional screenshot. When a feedback entry is tapped, the user is
navigated to a detailed view for more information. In this detailed view, the feedback ID, user
email, feedback text, and creation date are displayed, along with a clickable screenshot if available.
The screenshot can be viewed in full screen using the FullScreenlmage class, which employs the
PhotoView widget to allow zooming and panning. This setup provides a streamlined way to review
and interact with feedback, including visual elements, enhancing feedback review for

administrators.
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5.3.4 User Pages Ul

Register an account

Select your rale

Figure 5.3.1 Register
page

¢« Product List w0

/J g

L &
-
@ TR

Dutch Lady Milk FarmFresh Frash Milk

1oe: RM 6.5

Figure 5.3.5 Product
List Page

FOOD WASTE X

Welcome to Food Waste X App!

Page

FarmFresh Fresh Milk

Fresh Milkc 1L

Now RM 6.50

Category: Beverage

Add to Cart

Figure 5.3.6 Product
Details Page

FOOD WASTE X

Pa

ge

FarmFresh Fresh Milkc
& RM 6.50

a Fromate Pric
= A 9

Proceed to Checkout

Figure 5.3.7 Cart
Page

Order Summary

FarmFresh Fresh Milk
Price: RM 6.50

Quantity; 2

Subtotal: RM 13.00

Your Points: 190

No Discount

Discount: RM 0.00

Total: RM 13.00

Proceed to Payment

Figure 5.3.8 Order
Summary Page
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€  Order Summary

FarmFresh Fresh Milk

2 Price: RM 6,50
I

Subtotal: RM 13 00

‘Your Points: 190

No Discount

50 points -RM 1.0

100 points -RM 3.0

150 points -RM 5.0

Proceed to Payment

Figure 5.3.9 Discount
Option

TEST MODE

Add your payment information

Cardd infarration

s DS
—e

Biling adess

United States

Figure 5.3.13
Donation Payment

€  Donate List

‘

Dutch Lady Milk
Dutch Lody Frash Milk 1L

€  Donation Summary

& Duteh Lady Milk

TEST MODE

Add your payment information

Gard information

Billing addvezs

Courtry or regiar
United States

FarmFresh Fresh Milk
Fresh Milk 1L

Total: RM 6.50

Proceed to Payment

Figure 5.3.10 Cart

Figure 5.3.11 Figure 5.3.12
Donation Page Donation Summary
Page

FOOD WASTE X

Points

Add a Comment

Enter your comment

Check this post. Love this
https:fifirebasesicrage. goagleapis.cam/v0/brunity test

(@ com ) [(© avorsmme ]

Figure 5.3.14 Figure 5.3.15 Figure 5.3.16 Share
Leaderboard Page Comment Post
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<  Create Post

Create New Post
©

Description

Figure 5.3.17 Create
Post

i

FOOD WASTE X

28

User 1

userl @gmail com

£2 Points: 190

Figure 5.3.18 Profile
Page

Profile

Username

& Userl

Email
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Fhone No,

[ %, 0121234567

Bia

Figure 5.3.19 Edit
Profile Page

b Mar A May  aun

Details for Jul:
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|l Purchased by: user2@gmai.com

Figure 5.3.20 Sales
Report Page
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ADD FRODUCT

PROFILE
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Figure 5.3.21 Menu
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Dutch Lady Fresh Milk 1L

RMB.00 | Product Name

Pramote Price

RME.50

Description
Selected Dale: 2024-03-11

Save Changes i
Actual Price

| Promote Price

Please select the category

Select Best Before Date

Add Product

Figure 5.3.25 Add
Product Page

Figure 5.3.24 Edit
Product Page

Manager 1
manager1@gmail.com

mm

ECONSAVE

I'm Econsave manager at Kampar, hello

Edit Profile

Figure 5.3.26

Manager Profile Page

Username
[ & Menager1

N

Emall

| B manageri@gmail.com
M

Phone o
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\_

organization

B — ECONSAVE

=, I'm Ecansave manager at Kampar,

Figure 5.3.27 Edit

Manager Profile Page

5.3.6 Admin Pages Ul

o *an
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Admin Dashboard User List

User 1
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otal Users Phone No: 0121234567
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5
User 2
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Phone Na: 0161234567
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Figure 5.3.29 User

Figure 5.3.28 Admin List

Dashboard

Manager List
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Phone No: 0121234567
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Organization: LOTUS

Manager 1
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Manager List

@
Feedback Details

Feedback ID: Imz1BAQ2vj4Xk71YQADB
User Email: user1 @gmail.com
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Screenshot:

Figure 5.3.31
Feedback Details
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5.4 Implementation Issues and Challenges

In this project, I encountered several issues and challenges during the development process.
First and foremost, learning new development tools, such as Unity and Flutter, proved to be quite
demanding. Using Unity to design the game elements, including the background, game mechanics,
and scripting to handle the interactions between game objects, was time-consuming.
Understanding Unity’s components and how to properly implement them required extensive
research and experimentation, especially as I was unfamiliar with the platform at the beginning.
Additionally, designing a Ul for the game was particularly challenging. Creating a visually
appealing and user-friendly Ul is crucial for enhancing user experience, especially since the app
relies heavily on keeping users engaged over long periods of gameplay. Crafting a seamless and

intuitive Ul took considerable time and effort.

One of the significant challenges I faced was integrating the Unity game into the Flutter
app. While Flutter is widely known for its cross-platform capabilities, integrating Unity-based
game components into the Flutter framework proved to be a complex and ultimately unsuccessful
task. The main issue stemmed from compatibility challenges between Unity's real-time rendering

engine and Flutter's UI framework, which are built on entirely different architectures.

During the integration process, I encountered numerous errors and roadblocks that could
not be resolved. These included technical issues related to rendering, communication between the
two platforms, and difficulties in embedding Unity’s game engine within a Flutter environment.
Despite attempting several potential solutions, such as using third-party packages and bridging
techniques, the integration could not be completed successfully. The tools and resources available
for integrating Unity with Flutter are still limited, which made it particularly difficult to find a

stable solution. As a result, I was unable to proceed with incorporating the game into the Flutter

app.

In conclusion, the major challenge of the project was the failure to integrate the Unity game
into the Flutter app. Despite investing considerable time in troubleshooting and testing various

methods, I was unable to resolve the technical barriers between the two platforms.
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CHAPTER 6 System Evaluation and Discussion

Testing will be conducted from two key perspectives: system testing and usability testing,
to ensure both the functional integrity and user-friendliness of the application. System testing
involves isolating individual modules or components to verify their compliance with predefined
standards, identifying potential flaws or coding issues early in the development process. This
method ensures that each part of the application performs as intended on a technical level. In
contrast, usability testing focuses on gathering feedback from actual users to evaluate the
application's user interface and overall experience, therefore invited 5 users to test the application.
Through interactive sessions or questionnaires, usability testing examines factors such as user
satisfaction, ease of navigation, and clarity of instructions. By integrating these two approaches,
developers gain a comprehensive understanding of both the application's technical stability and
user-cantered design, enabling them to identify and resolve issues more effectively before the

application is released.

6.1 System Testing

6.1.1 Registration
Table 4 Registration Testing

No. | Test Case Test Data Expected Actual Pass/Fail
Description Outcome Outcome
1. | Fill in all the field | Username: Register Successfully Pass
Tester successful and | registered and
navigate to user | go to home
Email: home page page

test@gmail.com

Password:
123456

Confirm Password:
123456

Role:
User
2. | Only fill in the | Username: Register Successfully Pass
email and password successful and | registered and
Email:
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testl @gmail.com | navigate to user | go to  user
home page home page
Password:
123456
Confirm Password:
123456
Role:
Without fill  in | Username: Cannot register | Popup Pass
email Tester 2 and will show | message”
error message Email and
Email: Password
cannot be
Password: empty”’
123456
Confirm Password:
123456
Role:
User
Without fill  in | Username: Cannot register | Popup Pass
password Tester 3 and will show | message”
error message Email and
Email: Password
tester3(@gmail.com cannot be
empty”’
Password:
Confirm Password:
Role:
User
Password and | Username: Cannot register | Popup Pass
Confirm Password | Tester 4 and show error | message”
not same message Password do
Email: not match”
testerd(@gmail.com
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Password:
123456

Confirm Password:
121234

Role:
User

6. | Wrong
format

email

Username:
Tester 5

Email:
testerS(@gmail

Password:
123456

Confirm Password:
123456

Role:
User

Cannot register
and show error
message

Popup message
“The email
address is
badly
formatted”

Pass

7. | Select
“Manager”

role

Username:
Manager 1

Email:
manager1@gmail

Password:
123456

Confirm Password:
123456

Role:
Manager

Register
successful and
navigate to sales
report page

Successfully
register and go
to sales report

page

Pass
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6.1.2 Login
Table S User Login Testing
No. | Test Case Test Data Expected Actual Pass/Fail
Description Outcome Outcome
1. |Fill with valid | Email: Login Login Pass
user’s account | userl(@gmail.com Successful | successful
email and password and navigate | and navigate
Password: 123456 to user home | to user home
page page
2. | Fill with invalid | Email: Cannot Popup Pass
user’s account | userl(@gmail.com login  and | message
password show error | “invalid
Password: 678910 message credential”
3. | Fill with invalid | Email: Cannot Popup Pass
user’s account | userl2@gmail.com login  and | message
email show error | “invalid
Password: 123456 message credential”
4. | Empty email and | Email: Cannot Popup Pass
password login  and | message
Password: show error | “Email and
message Password be
empty”
5. | Google account Login Login Pass
login by click the successful successful
Google button and navigate | and navigate
to user home | to user home
page page
6. | Fill in manager’s | Email: Login Login Pass
account email and | managerl@gmail.com | successful successful
password and navigate | and go to
Password: to sales | sales  report
123456 report page | page
6.1.3 Add to Cart and Check Out
Table 6 Cart and Check Out Testin
No. | Test Case Description | Test Data Expected Actual Pass/Fail
Outcome Outcome
1. | Add product to cart 1 product in cart | Calculate Pay RM | Pass
with price RM | total amount | 6.50
6.50 equal to RM | successful
6.50 in check
out
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2. | Add 3 same products | 3 products in cart | Calculate Pay RM | Pass
to cart each RM 6.50 total amount | 19.50
equal to RM | successful
19.50
3. |Add 3 different | 1 product with | Calculate Pay RM | Pass
products to cart RM 6.50, 2" |total amount | 19.10
product with RM | equal to RM | successful
4.60, and 39]19.10
product with RM
8.00
4. | Add 3 same products | 3 products in cart | Total amount | Pay RM | Pass
to cart each RM 6.50 and | equal to RM | 18.50
apply voucher | 19.50 and | successful
RM 1.00 pay RM
18.50
successful
5. | Add 3 same products | 3 products in cart | Total amount | Pay RM | Pass
to cart with RM 6.50 and | equal to RM | 16.50
apply voucher | 19.50 and | successful
RM 3.00 pay RM
16.50
successful
6.1.4 Card Payment
Table 7 Card Payment Testing
No. | Test Case Description | Test Data Expected Actual Pass/Fail
Outcome Outcome
1. |Insert wvalid card | Card number: | Payment Paid Pass
information 4242 4242 4242 | Successful Successful
4242
Expired date:
10/27
Cvv: 123
Country:
Malaysia
2. | Insert invalid card | Card number: | Show error | Show Pass
number 1111 4242 4242 | message message
4242 “Your card | “Your card
number  is | number is
Expired date: | invalid” invalid”
10/27
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Cvv: 123
Country:
Malaysia
3. | Insert invalid Expired | Card number: | Show error | Show error | Pass
Date 1111 4242 4242 | message message
4242 “Your card’s | “Your
expiration card’s
Expired date: | year 1s | expiration
10/20 invalid” year is
invalid”
Cvv: 123
Country:
Malaysia
4. | Insert invalid country | Card number: | Unable  to | Unable to | Pass
4242 4242 4242 | click pay | click  pay
4242 button button
Expired date:
10/27
Cvv: 123
Country:  United
Kingdom
5. | Empty card | Card number: Unable to | Unable to | Pass
information click pay | click  pay
Expired date: button button
Cvv:
Country:
Malaysia
6.1.5 Create Post
Table 8 Create Post Testing
No. | Test Case Description | Test Data Expected Actual Pass/Fail
Outcome Outcome
1. | Create New Post with | Image: image 1 Successfully | Successfully | Pass
image and description post post

Description:
Good
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2. | Create New Image: Cannot post | Cannot post | Pass
without image and show | and  show
description Description: error error

message message in
description
box

3. | Create New Image: Cannot post | Cannot post | Pass
without image and show | and  show

Description: error error

Good message message
“Please
select an
image”

4. | Create New Image: image 2 Cannot post | Cannot post | Pass
without description and show | and  show

Description: error error

message message in
description
box

6.1.6 Post
Table 9 Post Testing
No. | Test Case Description | Test Data Expected Actual Pass/Fail

Outcome Outcome

1. | Like, comment, Like:1 Successful Successful | Pass

share post like the post, | like the post,
Comment: Nice post post
comment, comment,
Share and share the | and  share
post the post
2. | Edit the post Image: image 5 Successful Successful | Pass
edit the post | change the
Description: Very | image  and | post image
Good description and
description
3. | Edit other user’s posts No option for | No  option | Pass
edit other | for edit other
user’s posts | user’s posts

4. | Delete the post Successful Successful | Pass

delete post remove the
post

5. | Delete other No option for | No  option | Pass
posts delete other | for  delete

user’s posts

other user’s
posts
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6. | Edit comment Comment: So | Successful Successful Pass
good edit comment | change the
comment
7. | Edit other wuser’s | Comment: So bad | No option for | No option | Pass
comment edit other | for edit other
user’s user’s
comment comment
8. | Delete comment Successful Successful | Pass
delete remove
comment comment
from the
post
9. | Delete other wuser’s No option for | No  option | Pass
comment delete other | for  delete
user’s other user’s
comment comment
6.1.7 Edit User Profile
Table 10 Edit User Profile Testing
No. | Test Case Description | Test Data Expected Actual Pass/Fail
Outcome Outcome
1. | Edit all the | Profile Picture: Successful Changed the | Pass
information with valid | picture 123 edit the | username,
data username, phone
Username: phone number and
User 123 number, and | bio
bio
Phone No.:
0191234567
Bio:
Hello, I'm Alex
2. | Edit phone number | Profile Picture: Unsuccessful | Cannot Pass
with invalid format picture 123 edit  phone | change the
number phone
Username: number
User 123
Phone No.:
0191234567123
Bio:

Hello, I'm Alex
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3. | Remove the username | Profile Picture: Successful Changed the | Pass
phone number, and bio | picture 123 edit the | username,
username, phone
Username: phone number and
number, and | bio
Phone No.: bio
Bio:
6.1.8 Add Product
Table 11 Add Product Testing
No. | Test Case Description | Test Data Expected Actual Pass/Fail
Outcome Outcome
1. | Insert all the valid data | Image: image 1 Successful Successful | Pass
add a product | add a
Product Name: product
Dutch Lady Milk
Description:
Dutch Lady fresh
milk (1L)
Actual Price:
RM 8.00
Promote Price:
RM 6.50
Date: 2024-09-19
2. | Without insert product | Image: image 1 Show error | Show error | Pass
name message message

Product Name:
Description:
Dutch Lady fresh
milk (1L)

Actual Price:
RM 8.00

Promote Price:
RM 6.50

Date: 2024-09-19

“Please fill
in all fields
before
adding a
product”
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Product Name:
Dutch Lady Milk

Description:
Dutch Lady fresh
milk (1L)

Actual Price:
RM 8.00

Promote Price:
RM 6.50

Date:

message

message
“Please fill
in all fields
before
adding a
product”

3. | Without insert product | Image: image 1 Successful Successful | Pass
description add a product | add a
Product Name: product
Dutch Lady Milk
Description:
Actual Price:
RM 8.00
Promote Price:
RM 6.50
Date: 2024-09-19
4. | Without insert actual | Image: image 1 Show error | Show error | Pass
price message message
Product Name: “Please fill
Dutch Lady Milk in all fields
before
Description: adding a
Dutch Lady fresh product”
milk (1L)
Actual Price:
Promote Price:
RM 6.50
Date: 2024-09-19
5. | Without select a date | Image: image 1 Show error | Show error | Pass

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

152



CHAPTER 6

6.1.9 Edit Product
Table 12 Edit Product Testing
No. | Test Case Description | Test Data Expected Actual Pass/Fail
Outcome Outcome
1. | Edit all the product | Product Name: Successful Successful | Pass
details Dutch Lady | update  the | update the
Chocolate Milk product product
details details
Description:
Dutch Lady
chocolate  milk
(1L)
Actual Price:
RM 8.50
Promote Price:
RM 7.50
Date: 2024-09-20
2. | Edit the product name | Product Name: Show error | Show error | Pass
to empty message message
Description: “Please fill
Dutch Lady fresh in all require
milk (1L) fields”
Actual Price:
RM 8.00
Promote Price:
RM 6.50
Date: 2024-09-19
3. | Edit the Product Name: Successful Successful | Pass
description to empty | Dutch Lady Milk | update  the | update the
product product
Description: details details
Actual Price:
RM 8.00
Promote Price:
RM 6.50
Date: 2024-09-19
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4. | Edit the actual price to | Product Name: Show error | Show error | Pass
empty Dutch Lady Milk | message message
“Please fill
Description: in all require
Dutch Lady fresh fields”
milk (1L)
Actual Price:
Promote Price:
RM 6.50
Date: 2024-09-19
5. | Edit the promote price | Product Name: Show error | Show error | Pass
to empty Dutch Lady Milk | message message
“Please fill
Description: in all require
Dutch Lady fresh fields”
milk (1L)
Actual Price:
RM 8.00
Promote Price:
Date: 2024-09-19
6.1.10 Edit Manager Profile
Table 13 Edit Manager Profile Testing
No. | Test Case Description | Test Data Expected Actual Pass/Fail
Outcome Outcome
1. | Edit all the manager | Profile Picture: Successful Update all | Pass
profile details picture 111 update the profile
profile details | details
Username: success
User 123
Phone No.:
0121234567
Organization:
ECONSAVE
Bio:

Hello, I'm John
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2. | Edit the username to | Profile Picture: Successful Update all | Pass
empty picture 111 update the profile
profile details | details
Username: success
Phone No.:
0121234567
Organization:
ECONSAVE
Bio:
Hello, I'm John
3. | Edit the phone number | Profile Picture: Show error | Show error | Pass
with invalid format picture 111 message message
“Please
Username: enter a valid
User 123 phone
number
Phone No.: format”
012123456711
Organization:
ECONSAVE
Bio:
Hello, I'm John
4. | Edit the bio to empty | Profile Picture: Successful Update all
picture 111 update the profile
profile details | details
Username: success
User 123
Phone No.:
0121234567
Organization:
ECONSAVE
Bio:
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6.1.11 Admin Dashboard

Table 14 Admin Dashboard Testing

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

No. | Test Case Test Data Expected Actual Pass/Fail
Description Outcome Outcome
1. | Edit all user details | Email: Successful | Update user | Pass
userl @gmail.com update user | details
details success
Username:
User 1
Phone No.:
0121234567
Bio:
Hi, I’'m Steve
2. | Delete the wuser Delete  all | Delete  all | Pass
details the details of | the details of
the user the user
3. | Edit all manager | Email: Successful | Update Pass
details managerl @gmail.com | update manager
manager details
Username: details success
Manager 1
Phone No.:
0161234567
Bio:
Hi, I’'m Olivia
4. | Delete the manager Delete  all | Delete all | Pass
details the details of | the details of
the manager | the manager
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6.2 User Testing

6.2.1 User 1: Lew Tian Shan

Table 15 User 1 Testing

Bachelor of Computer Science (Honours)

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

Test Case Register Login Add To Cart Payment
Description | Fill all the fields | Fill in valid account | Add a few | Fill in valid card
with valid data credential products information
Expected Successful Successful login Add a few | Successful pay
Outcome register an products and | the total amount
account show calculated
total amount
Actual Successful Successful login | Shown calculated | Successful paid
Outcome register an | and total amount the total amount
account
Result 2 = o
@% @% o ‘:ym; s0
Register an account F;rmF;esh Fresh Milk
FOOD WASTE X g
o Welcome to Food Waste X App! ) :::‘:':::
lewts@gmail.com é CUEBGIED
— B s
Forgot Password? Add your payment information
Or Continue With 0 Discount: RM 0.00 ‘ ;:;;;n o
Already have an account? Login now. Proceed to Payment
FOOD WASTEX &
Add your payment information
Hgm th & 2
Pass/Fail Pass Pass Pass Pass
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6.2.2 User 2: Ling Jing

Table 16 User 2 Testing

The email address is
badly formatted.

invalid-credential

Create New Post

O O

N

&

=

-
g
<
Szl
B
)

Descipton
rood fresh milk|

Test Case Register Login Create Post Edit Post
Description | Fill in with invalid | Fill in valid account | Select an image | Edit post
email format and | credential and | and write | description, also
password that | empty input description  for | try to edit other
does not match post. Also try not | user’s post.
with confirm fill any fields.
password
Expected Unable to register | Login not success | For fill in all | Update post
Outcome an account and | and show error | fields, successful | success for own
show error | message post. post
message
For not fill in any | Unable to edit
fields, unable to | other user’s post
post and show
error message.

Actual Popup error | Popup error | Successful  post | Update post
Outcome message “The | message  “invalid | when fill in all the | success for own
email is badly | credential” and | fields post

formatted”  and | “Email and
“passwords do not | Password cannot be | Unable post when | No option to edit
match” empty” not fill in any | other user’s post
fields
Result < Create Post

No comments yet. Be the first to comment!

Edit Post

Good fresh milk 1L
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< Create Post
Create New Post . Vi
(o) )°kmm(
&
= =
= [ T
> Post
Pass/Fail Pass Pass Pass Pass
6.2.4 User 4: Chong ZhenWei
Table 17 User 3 Testing
Test Case Edit Comment Delete Comment Edit User Profile
Description | Edit own comment and | Delete own comment and | Edit all user profile
try edit other wuser’s |try delete other user’s | details and try change
comment comment username and bio to
empty
Expected Successful update | Successful delete | Successful update the
Outcome comment comment user profile details
Unable edit other user ‘s | Unable delete other user’s
comment comment
Actual Update comment success | Delete comment success | Successful update the
Outcome user profile details

No option for edit other
user’s comment

No option for delete other
user’s comment
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Result

. User 1
9 days ago

ki

...

&

Q.
e

Love this

Iy 2Llikes ] comment o share

User 2
00000000000000000000

"™ Raymond Lim
nice EDIT

DELETE

Edit Comment

nice woeooo

Cancel Save

. User 1
9 days ago

Love this

|0 2 Likes @ Comment l<: Share

User 2

000000000060000G0000
"™ Raymond Lim

nice EDIT

DELETE

. User 1
9 days ago

Love this

IG zlikes B comment < Share

User 2
00000000000000000000

€ Edit Profile

v,

usemampﬁ
\/ £, Raymond Lim 8484 1
\ S
Email
QE lingjing12@gmail.com
PhoneNp. —————————————————————
‘ h
[ %, 016-1234567 /n
Bio ~
=, Yo, I'ma Raymond
. S

Save Changes

€« Edit Profile

7,

| & Username )

Email
QE lingjing12@gmail.com

Phone No.

/ ™
[ %, 016-1234567 )
. /
e N
- J

Save Changes

Pass/Fail

Pass

Pass

Pass
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6.2.3 User 3: Raymond Lim Weng Kuin

Table 18 User 4 Testing

Product Name ——————————————————————
[Mamee Monster }

~ Description

- Actual Price

{RM7DU

Mamee Monster Spicy Flavor
~ Promole Price

‘RMGZO
L

Please select the category

Daily -

Selected Date: 2024-09-20

Add Product

¢ EditProduct

Product Name

Mamee Monster Big Pack 123

Deseription (optional)
Mamee Monster Spicy Flavor

Actual Price
RM 7.00

Pramate Price

RM 6.20

Selected Date: 2024-09-20

Save Changes

Test Case Add Product Edit Product Edit Manager Profile
Description | Fill in all fields and try | Change all the product | Edit all manager profile
not fill in any fields details and try not fill the | details and try change
promote price username and bio to
empty
Expected Successful add a product | Successful update the | Successful update the
Outcome product details manager profile details
Unable to add product
and show error message | Unable to save the changes
and show error message
Actual Successful add a product | Successful update the | Successful update the
Outcome when fill in all fields product details when fill in | manager profile details
all the fields
Unable to add product
and show error message | Unable to save the changes
“Please  fill in all | and show error message
required fields before | “Please fill in all required
adding a product” fields”
Resul

]
=
Email

& manageri@gmail.com

Phone No
7 \
'\\\., 016-7654321

AN

B1 == ECONSAVE
p.

Bio

=, I'm Econsave manager at Kampar,

s

Save Changes
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Error

Please fill in all required fields before
adding a product.

Pass/Fail

Pass

wr
€ Edit Product

Product Name

Mamee Monster Big Pack 123

Deseription (optional)
Mamee Monster Spicy Flavor

Actual Price
RM 7.00

Promote Price

Selected Date: 2024-09-20

Save Changes

uired fields

= Profile

manager1@gmail.com

Organization

e
ECONSAVE

Edit Profile

Profile updated su

Pass
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6.2.5 User 5: Yong Wei Lok

Table 19 User S Testing

Test Case Admin Dashboard — Edit and Delete Admin Dashboard — Edit and Delete
User Details Manager Details
Description | Edit and delete user details
Expected Successful update user details Successful update manager details
Outcome
Successful delete user details Successful delete manager details
Actual Successful update user details Successful update manager details
Outcome
Successful delete user details Successful delete manager details
Result
Update User Update Manager
Emall Emall
ccl@gmail.com manager3@gmail.com
Manger Test 123
e oo aseTesa
::’ Boy Yo Yo Yo
Cancel  Update :r; 33333 e
Cancel  Update
¢ UserList ¢ Manager List
User 1 Manager 123
mail: user! @gmail.com . Email: manager2@gmail.com
2 oo 4 mm e T,y
Bio: Test Kamper
User 2 Organization: LOTUS
— Tkl
Bio: Hiii Ermail: manager] @gmail.com
I phone No: 016-7654321 VA |
tester] zir.;amzfmnn ECONSAVE
s Er::;i\szr@gmamom /7 i
D et 2 W
Bio:
+ +
User and related data delete Manager and related data deleted suc:
Pass/Fail Pass Pass
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6.3 Objectives Evaluation

The "Food Waste Mobile Application with Gamification" effectively meets its outlined
objectives, demonstrating a comprehensive approach to addressing food waste through a gamified
mobile solution. The first objective, which focuses on studying existing food waste gamified
applications, is achieved through an extensive literature review. The document analyses a range of
applications, such as the Too Good To Go app and similar gamification solutions, identifying both
strengths and limitations in current industry practices. This thorough evaluation provides a solid

foundation for the subsequent development of a unique application.

The second objective, which aims to propose gamification elements and data management
solutions for addressing food waste, is well-executed. The application integrates game mechanics
like points, leaderboards, and challenges, which are designed to motivate users to engage in
sustainable food practices. Furthermore, the use of Firebase for data management ensures efficient
handling of user and supermarket data, supporting scalability and functionality across various

markets.

In line with the third objective, the project successfully develops a mobile application with
engaging gamification features. These include leaderboards, badges, and competitions, which
enhance user motivation. The design caters to both end users and supermarkets, addressing the
problem from both supply and demand perspectives. Additionally, the application's potential for

multi-market expansion is highlighted, increasing its overall impact.

Finally, the fourth objective, which involves evaluating the application through usability
testing, is also met. User feedback demonstrates that the application is easy to use and enjoyable,
effectively encouraging sustainable behavior. The results show that the gamified elements,
combined with the user-friendly interface, enhance engagement and raise awareness about food

waste.
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6.4 Concluding Remark

The "Food Waste Mobile Application with Gamification" provides a well-rounded solution
to the growing problem of food waste, particularly within supermarkets. By successfully
integrating gamification elements such as points, challenges, and leaderboards, the application
encourages users to adopt more sustainable food consumption habits. Its design effectively targets
both consumers and suppliers, addressing the issue from both ends of the supply chain. The
application's scalability and multi-market potential, combined with its user-friendly interface and
positive usability feedback, demonstrate its effectiveness in fostering long-term behavioral change.
Overall, the project achieves its objectives and contributes meaningfully to efforts in reducing food

waste and promoting environmental sustainability.

165

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 7

CHAPTER 7 Conclusion and Recommendation

7.1  Conclusion

The development of the Food Waste Mobile Application with Gamification demonstrates
a promising solution to the pressing issue of food waste in supermarkets. By integrating
gamification techniques such as points, challenges, and rewards, the app effectively transforms
routine activities into engaging experiences that encourage users to adopt more sustainable food
consumption practices. This approach not only motivates users to reduce food waste but also
fosters a sense of community through features like leaderboards and social interaction, promoting

collective action toward environmental sustainability.

The application stands out by addressing both the supply and demand aspects of food
waste, something that existing solutions often overlook. On the supply side, supermarket managers
can monitor and manage food products nearing expiration, offering incentives to reduce waste. On
the demand side, consumers are encouraged to purchase near-expiry products at discounted rates,
helping to prevent unnecessary disposal while also benefiting economically. This dual approach
enhances the application's impact by creating a bridge between retailers and consumers in the fight

against food waste.

Usability testing revealed that the application is user-friendly, easy to navigate, and
enjoyable, successfully engaging users in sustainable behaviour without feeling burdensome. By
leveraging gamification, the app taps into intrinsic motivations such as competition, achievement,
and reward, which drives long-term user engagement. The results of the tests also indicated
increased awareness among users about the environmental and social consequences of food waste,

highlighting the app’s effectiveness as both an educational tool and a behavioural change agent.

Overall, the Food Waste Mobile Application with Gamification marks a significant
contribution to the field of food waste management. It not only provides a practical tool for

supermarkets and consumers but also promotes a cultural shift toward more sustainable
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consumption patterns. By harnessing the power of technology and gamification, this project brings
forward a scalable and impactful solution that aligns with global sustainability goals, particularly

the aim to halve food waste by 2030.

7.2  Recommendation

While the Food Waste Mobile Application with Gamification has shown significant potential to
reduce food waste through user engagement, there are several areas for future enhancement that

could further increase its impact, functionality, and scalability.

1. Expansion of User Base and Markets: The application could be expanded to target other
sectors of the food supply chain, such as restaurants, food manufacturers, and wholesalers. By
broadening its scope, the app can increase its user base and further reduce food waste across

different industries and regions.

2. Integration of Advanced Analytics: Incorporating data analytics and machine learning can
provide more personalized user experiences. The app could track individual behaviours and
suggest actions like purchasing near-expiry items, reducing food waste more efficiently. Predictive

analytics could also help supermarkets better manage stock, reducing overall waste.

3. Competition with AI: A new feature could involve users competing against Al in the gamified
tasks. For example, the Al could simulate different food waste management scenarios or challenge
users to beat its scores in finding near-expiry products. This would add an extra layer of
competition and engagement, encouraging users to improve their food waste management skills

and strategies.

4. Stage Progression with Target Points: Introducing a structured level system would require
users to clear each stage before advancing to the next. To proceed, users must achieve a minimum

target score, such as 30 points or higher. This challenge-based progression would motivate users
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to perform better, adding an element of strategy and goal setting, while also ensuring continuous

engagement throughout the app.

6. Partnerships with Food Banks and Charities: Expanding the app’s social impact through
collaborations with food banks and charities could create a direct link for users to donate near-
expiry products. Streamlining the donation process would enhance the app’s community and

sustainability focus.
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APPENDIX

FINAL YEAR PROJECT WEEKLY REPORT
(Project 2)

Trimester, Year: Y3S3 | Study week no.: 2&3

Student Name & ID: Chai Cun Lin 20ACB03887

Supervisor: Ms Tseu Kwan Lee

Project Title: Food Waste Mobile Application With Gamification

1. WORK DONE

e In Week 2, I discuss with supervisor for the to do list arrangement for following
weeks.

e In Week 3, redesigned the login and register page, also added the forgot password
function.

2. WORK TO BE DONE

e Dashboard for admin and manager
e Redesign social post page, profile page, product and donation page.

3. PROBLEMS ENCOUNTERED

No

4. SELF EVALUATION OF THE PROGRESS

Need to learn how to create chart in Flutter for the dashboard.

9 o

Supervisor’s signature Student’s signature
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Trimester, Year: Y3S3 | Study week no.: 5&6

Student Name & ID: Chai Cun Lin 20ACB03887

Supervisor: Ms Tseu Kwan Lee

Project Title: Food Waste Mobile Application With Gamification

1. WORK DONE

o In Week 5, discuss how the design of admin page Ul
e In Week 6, done redesigned the product list page, become grid view.

2. WORK TO BE DONE

e Add product detail’s view, add to cart function, create the admin home page and
manager pages.
e Redesign social post page and donation page.

3. PROBLEMS ENCOUNTERED

No.

4. SELF EVALUATION OF THE PROGRESS

Don’t know what should show in the admin page.

w‘% %/_

Supervisor’s signature Student’s signature
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Trimester, Year: Y3S3 | Study week no.: 7&9

Student Name & ID: Chai Cun Lin 20ACB03887

Supervisor: Ms Tseu Kwan Lee

Project Title: Food Waste Mobile Application With Gamification

1. WORK DONE

e In Week 9, added edit profile function.

e In Week 7, done design the UI for profile and added report error function.

2. WORK TO BE DONE

Add product’s details and add to cart function

Redesign social post page and donation page.

Payment function for items in cart.

Change the manager home page to the sales report page.

3. PROBLEMS ENCOUNTERED

No.

4. SELF EVALUATION OF THE PROGRESS

Need to speed up development.

w‘% %;

Supervisor’s signature Student’s signature
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Trimester, Year: Y3S3 | Study week no.: 10&11

Student Name & ID: Chai Cun Lin 20ACB03887

Supervisor: Ms Tseu Kwan Lee

Project Title: Food Waste Mobile Application With Gamification

1. WORK DONE

e Completed the product details page and the add to cart function.
e Added make payment function in the cart page.
e Done the sales report page and set as manager home page

2. WORK TO BE DONE

e Discount using points that user has.
e Redesign social post page

3. PROBLEMS ENCOUNTERED

No

4. SELF EVALUATION OF THE PROGRESS

Require testing the application.

w‘% %/_

Supervisor’s signature Student’s signature
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Trimester, Year: Y3S3 | Study week no.: 12

Student Name & ID: Chai Cun Lin 20ACB03887

Supervisor: Ms Tseu Kwan Lee

Project Title: Food Waste Mobile Application With Gamification

1. WORK DONE

e Complete the discount function and redesigned the social post page.

2. WORK TO BE DONE

e Test the application and fix the bugs

3. PROBLEMS ENCOUNTERED

No

4. SELF EVALUATION OF THE PROGRESS

No enough testing the application

w‘% %;

Supervisor’s signature Student’s signature
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APPENDIX

POSTER

- FOOD WASTE
£ % MOBILE APP

Gamification Elements

nability

ood Waste

INTRODUCTION '

Food waste poses significant sustainability challenges, contributing
to hunger and climate change by producing greenhouse gases like
€02 and methane. While apps exist to reduce consumer food waste,
losses in the supply chain remain unaddressed. Innovative solutions
like gamification could promote sustainable behavior by
incorporating game-like elements that motivate and engage people,
potentially leading to more effective long-term change in reducing
food waste and achieving SDG 12.3's goal of halving food waste by

2030.
OBJECTIVE -«

-To study existing food waste mobile gamified applications in the \ \
domain. \
-To propose gamification elements, and data management to address '\
the problem. ~ I

o -To develop a gamification mobile application, implement engaging =
methods to motivate users, and design for multi-market.To evaluate the I
proposed solution with usability testing in gamification elements and Ul /

4 METHOD
: % Flutter
. & unity <

7\ - e Mobile App

oY ¥ Firebase

Backend + Database

N 4
\ GAMIFICATION ELEMENTS
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CHAPTER 1 Introduction The issue of food waste is vital for sustainability and resource conservation. Many people
are aware of the problem, but it is not adequately tackled in various aspects. It leads to serious moral,
environmental, and economic challenges. Around the world, each year 931 million tons of food are wasted by
households, retail businesses, and the food service sector [1] and one-third of the food that is still edible for
humans is wasted, while over 783 million people suffer from hunger [2]. Moreover, the climate change crisis is
worsened by food waste, which has a large impact on greenhouse gas (GHG) emissions. Food production,
transport, and handling produce a lot of Carbon Dioxide (C02), and when food goes to landfills, it creates methane,
a more powerful greenhouse gas[3]. Reducing food waste is important for achieving the Sustainable Development
is [o reduce global food waste in both retail and consumer settings by 50% by the
year 2030. Additionally, the aim is to minimize food losses, especially those occurring after the harvest, throughout
supply chains[4]. To reduce food waste, various applications have been developed, but most of them target the
end consumer rather than the supply chain such as supermarket. These applications aim to reduce food waste by
offering discounts, donations, and exchanges surplus food items [5]. However, they do not address the food loss
that occurs in supply chain such as food products reach expire date. To address this problem, we need innovative
and engaging approach that involves educating people, changing their behaviour, and encourage a culture of
sustainability. However, conventional methods of communication and awareness have not been very effective in
influencing long-term behaviour change[6], because it may not provide sufficient feedback, reinforcement, or
monitoring to sustain behaviour change over time. People may need ongoing encouragement, reminders,
incentives, or accountability to keep up their motivation and commitment to change their behaviour. Gamification
approach has potential, it applies game concepts and designs to non-game settings to attract users, inspire them,
and influence their behaviour[7]. By adding gamification elements such as points, levels, badges, rewards, and
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