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SUMMARY

Topic title: Build A Car Rental System Integrating Al Chatbot
Student name: Pham Thanh Cong
Student ID: 102200083 Class: 20TCLC_DT?2

In the current context, the demand for car transportation for tourism and travel within
Da Nang City is increasing, especially among families. However, owning a car is still
financially challenging for many households. To address this need, my project focuses
on developing a car rental website that provides a convenient and economical
transportation solution for the residents of Da Nang.

This website will offer a variety of car rental services, including family cars, tourist
cars, and luxury cars, to meet the diverse transportation needs of customers. A
standout feature of the project is the integration of an intelligent Al chatbot, which
helps advise and support customers regarding the services within the system
effectively and quickly.

By combining diverse car rental services with advanced Al chatbot technology, I
believe this website will deliver the best possible experience for customers. This is an
ideal solution that makes car rental easier, more convenient, and more efficient than
ever before, contributing to the improvement of transportation services in Da Nang
City.
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INTRODUCTION

1. Purpose of implementing the topic

- Currently, there is a growing demand for family travel and transportation in
Da Nang City, where the accessibility to car ownership remains limited for
many households. Recognizing this need, | aim to establish a car rental
website to cater to this demand. Additionally, the website will integrate a
chatbot Al to provide customer assistance and guidance regarding the
available services within the system.

2. Topic objective

- Build A Car Rental System that allows users to quickly search for and rent
cars, while also enabling employees and administrators to manage available
cars and user rentals efficiently.

- Build a Chatbot to provide instant support to users with the necessary
information, allowing them to interact and receive answers to questions
related to car rentals, booking processes, pricing, etc.

3. Scope and objects of research
- As a current resident living in Da Nang and for tourists with a need for
reliable car rental services in Da Nang.
4. Research methods
- To complete this topic, the following tasks need to be done:
o Generating ideas for the project.
Analyzing the project's usage requirements.
Analyzing system design.
Designing the database, and constructing the database structure.
Designing the interface, and implementing functions.
Testing, refining, and finalizing the product.

O O O O O

o Writing a summary report of the project and proposing future
development directions.
5. Structure of the graduation project
- The thesis includes the following contents:
o Introduction
o Chapter 1: Theoretical Basis
o Chapter 2: System Analysis and Design

Performed: Pham Thanh Cong Instructor: MSc. Mai Van Ha 1
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o Chapter 3: Implementation and Evaluation of Results
o Chapter 4: Conclusion
o References
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Chapter 1: THEORETICAL BASIS

1.1. Overview of MongoDB

1.1.1. Introduction

MongoDB is an open-source database and a leading NoSQL database, used by
millions of people. MongoDB is written in C++.

MongoDB Atlas is a concept associated with MongoDB and is understood as a
database-as-a-service (DBaaS) solution. MongoDB Atlas offers functionality and costs
that are very suitable for most businesses of various sizes.

NoSQL is an open-source database model introduced as an improved model in terms
of features and speed compared to RDBMS database management systems. NoSQL
uses JSON data with key-value pairs that can be processed quickly and achieve high
performance, and can scale without being constrained by the locks as in SQL.
Therefore, it is widely used today due to the flexibility it offers.

Collections in MongoDB are very flexible in structure, allowing data to be stored
without adhering to a fixed schema. Related information is stored together for quick
query access through the MongoDB query language.

1.1.2. Advantages

— The structure of an object is clear.

— No complex joins.

— Extremely scalable.

— Less schema; in MongoDB, a single collection can contain many different
documents.

— Uses in-memory storage to keep the working set, allowing for faster data
access. Updates are performed efficiently through in-place updates.

1.2. Overview of Next.js

1.2.1. Introduction

Next.js is a popular open-source React framework created by Vercel (formerly known
as ZEIT). It enables developers to build server-rendered React applications with ease,
providing a powerful set of tools and features to enhance both development and
performance.

Performed: Pham Thanh Cong Instructor: MSc. Mai Van Ha 3
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Next.js simplifies the process of building React applications by handling common
tasks such as routing, server-side rendering, static site generation, and API integration.
It allows developers to create dynamic web applications with a focus on performance
and SEO optimization.

1.2.2. Features
— Server-Side Rendering (SSR) and Static Site Generation (SSG)

o Next.js offers built-in support for both server-side rendering and static
site generation. This allows pages to be pre-rendered on the server or at
build time, improving load times and SEO.

— API Routes

o Next.js provides a convenient way to create APl endpoints using its API
Routes feature. This allows developers to build full-stack applications
with both frontend and backend logic in a single codebase.

— File-Based Routing

o Next.js uses a file-based routing system, where the structure of the files
in the pages directory corresponds to the application's routes. This
intuitive approach makes it easy to manage and navigate through
different pages in the application.

— Automatic Code Splitting

o Next.js automatically splits the code at the page level, which means only
the necessary code for the current page is loaded. This helps reduce the
initial load time and improves the overall performance of the application.

— Built-in CSS and Sass Support

o Next.js comes with built-in support for importing CSS and Sass files.
Developers can also use CSS-in-JS solutions like styled components or
Emotion.

— Fast Refresh

o Nextjs includes Fast Refresh, a feature that provides an improved
development experience by enabling instant feedback and preserving
component state when editing React components.

1.2.3. Advantages
— Performance: Next.js is optimized for performance with features like server-
side rendering, static site generation, and automatic code splitting.
— SEO Friendly: Server-side rendering and static site generation improve SEO by
allowing search engines to crawl and index pages more effectively.
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— Developer Experience: With features like Fast Refresh, file-based routing, and
built-in support for CSS and Sass, Next.js enhances the developer experience.

— Flexibility: Next.js supports both server-side rendering and static site
generation, allowing developers to choose the best rendering method for their
use case.

— Scalability: The framework's architecture and features like APl Routes make it
easy to build scalable applications.

1.3. Overview of Node.js

1.3.1. Introduction

Node.js is an open-source, cross-platform runtime environment that allows developers
to execute JavaScript code on the server side. Created by Ryan Dahl in 2009, Node.js
Is built on the V8 JavaScript engine, the same engine used by Google Chrome. This
powerful runtime environment extends the capabilities of JavaScript beyond the
browser, enabling the development of high-performance server-side applications.

Node.js excels in handling asynchronous operations due to its event-driven, non-
blocking 1/0 model. This makes it particularly well-suited for real-time applications
such as chat applications, online gaming, and collaborative tools. Node.js uses a
single-threaded event loop to handle multiple connections concurrently, allowing it to
manage thousands of connections efficiently.

1.3.2. Features
— Asynchronous and Event-Driven:
o Node.js processes multiple requests simultaneously without blocking,
making it ideal for 1/0O-heavy operations.
— Single-Threaded but Highly Scalable:
o Using a single-threaded event loop, Node.js can handle numerous
connections with minimal overhead.
— Fast Performance:
o Built on the V8 engine, Node.js compiles JavaScript directly into
machine code, ensuring fast execution and high performance.
— Rich Ecosystem:
o Node.js has a vast ecosystem of libraries and modules available through
npm (Node Package Manager), facilitating rapid development.
— Cross-Platform:
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o Node.js runs on various operating systems, including Windows, macQOS,
and Linux, making it versatile and widely accessible.
— Full-Stack Development:
o With Node.js, developers can use JavaScript for both frontend and
backend development, streamlining the development process.

1.3.3. Advantages
— High Performance:
o Node.js is optimized for performance with its non-blocking 1/O and fast
execution via the V8 engine.
— Scalability:
o The event-driven architecture allows for the efficient handling of a large
number of simultaneous connections.
— Efficient Development:
o The use of JavaScript for both client-side and server-side development
simplifies the development workflow and enhances productivity.
— Large Community and Ecosystem:
o Node.js benefits from a large and active community, providing extensive
resources, libraries, and modules for various use cases.
— Real-Time Applications:
o ldeal for building real-time applications such as chat apps, online
gaming, and collaborative tools, thanks to its asynchronous nature.

1.4. Overview of Flask

1.4.1. Introduction

Flask is a lightweight, open-source web framework for Python, created by Armin
Ronacher in 2010 as part of the Pocoo project. It is designed to be simple and flexible,
allowing developers to create web applications with minimal overhead. Flask follows
the WSGI (Web Server Gateway Interface) standard and is based on Werkzeug, a
comprehensive WSGI web application library, and Jinja2, a powerful templating
engine.

Flask is often described as a microframework because it provides the core essentials
needed to get a web application up and running but leaves much of the architecture
and additional features up to the developer. This design philosophy makes Flask
highly extensible and suitable for both small projects and large-scale applications.
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1.4.2. Features
— Minimal and Flexible:

o Flask provides a core framework that is easy to extend with additional
libraries and modules as needed, offering great flexibility..
— Built-in Development Server and Debugger:
o Flask includes a built-in development server and an interactive debugger
to facilitate rapid development and debugging.
— RESTful Request Dispatching:
o Flask’s routing system 1s designed to handle RESTful request
dispatching, making it easy to develop APIs.
— Extensible:
o Flask can be extended with numerous Flask extensions to add
functionality such as form handling, authentication, database integration,
and more.

1.4.3. Advantages
Simplicity and Ease of Use:
o Flask's straightforward design makes it easy for developers to get
started quickly and understand the framework.
Flexibility:
o Flask does not enforce a specific project structure or dependencies,

allowing developers to structure their applications as they see fit.

Extensibility:

o With a wide array of Flask extensions available, developers can
easily add features such as database connectivity, form validation,
and user authentication.

— Lightweight:
o As a microframework, Flask has a small footprint, which can result in
faster performance and lower resource consumption.

Active Community:
o Flask has an active and supportive community, providing extensive
documentation, tutorials, and third-party libraries.
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1.5. Overview of Restful-API

1.5.1. Introduction

A RESTTful API is an architectural style for an application programming interface that
uses HTTP requests to access and use data. That data can be used to GET, PUT, POST
and DELETE data types, which refers to reading, updating, creating and deleting
operations related to resources.

1.5.2. Main Components of a RESTful-API
A REST API fundamentally relies on three major elements:

— Client:
o The client is the software code or application that requests a resource
from a server.
— Server:
o The server is the software code or application that controls the resource
and responds to client requests for the resource.
— Resource:
o The resource is any data or content, such as text, video and images, the
server controls and makes available in response to client requests.

To access a resource, the client sends an HTTP request to the server. Client requests
include four principal parts:

— HTTP method:

o This details what should happen to the specified resource. The four
fundamental HTTP methods are known as verbs. They are POST to
create a new resource, GET to retrieve an existing resource, PUT to
update or change an existing resource, and DELETE to delete a resource.
As the table below shows, these HTTP verbs correspond to the Create,
Retrieve, Update, and Delete methods or actions, which are referred to as
CRUD.

— Endpoint:

o The endpoint shows where the resource is located. It typically includes a
Uniform Resource ldentifier (URI). If the resource is accessed through
the internet, the URI can be a URL that provides a web address for the
resource.
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— Header:

o A header has the details needed to execute the call and handle the
response. A request header might include authentication data, an
encryption key, more details about the server location or access
information and details about the desired data format needed for the
response.

— Body:
o The body contains relevant information to or from the server.

1.5.3. HTTP Methods
RESTful APIs use standard HTTP methods (GET, POST, PUT, DELETE, etc.) to
perform actions on resources. Each method has a specific meaning:

— GET: Retrieve a representation of a resource.

— POST: Create a new resource.

— PUT: Update an existing resource or create a new one if it doesn't exist.
— DELETE: Remove a resource.

— PATCH: Partially update a resource.

1.6. Overview of chatbot Al

1.6.1. Introduction

A chatbot is a computer program designed to simulate conversation with human users,
typically through text or voice interactions. Chatbots use natural language processing
(NLP) and artificial intelligence (Al) techniques to understand and respond to user
queries, providing assistance, information, or performing tasks based on the user's
input.

Acrtificial intelligence chatbots are now an essential part of modern business. Unlike
non-Al customer service technologies, they excel in providing personalized, real-time
responses to users’ questions. For example, AI chatbots can assist with product
selections, schedule appointments, and handle various tasks like customer service
inquiries and supply chain optimization that previously required human intervention.
This is transforming the way that businesses engage with their audiences, as well as
aspects of everyday life, such as drafting personal emails and facilitating online
shopping experiences.
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1.6.2. Features and Functionalities
— Natural Language Understanding (NLU):
o Chatbots use NLU to comprehend user messages, extract intent, entities,
and context from text inputs.
— Response Generation:
o Based on the understanding of user input, chatbots generate appropriate
responses, which can be pre-defined or dynamically generated.
— Multi-turn Conversations:
o Chatbots maintain context across multiple turns of the conversation,
allowing for more natural and engaging interactions.
— Integration with External Systems:
o Chatbots often integrate with external systems, databases, APIs, or
services to fetch information or perform actions requested by users.
— Personalization:
o Chatbots can personalize responses based on user preferences, history, or
other relevant data.
— Analytics and Insights:
o Many chatbot platforms offer analytics and reporting capabilities to track
user interactions, identify trends, and improve performance over time.
— Cross-Platform Support:
o Chatbots can be deployed on various platforms and channels, including
websites, messaging apps, social media platforms, and voice assistants.
— Security and Compliance:
o Chatbots may implement security measures to protect user data and
ensure compliance with privacy regulations.

1.6.3. Use Cases
— Customer Service:
o Chatbots are commonly used for customer support, handling frequently
asked questions, troubleshooting issues, and providing assistance.
— E-commerce:
o Chatbots can help users find products, make purchases, track orders, and
provide personalized recommendations.
— Information Retrieval:
o Chatbots can answer queries, provide information on topics such as
weather, news, or general knowledge, and act as virtual assistants.
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— Lead Generation and Sales:
o Chatbots can engage with users, qualify leads, and guide them through
the sales process.
— Internal Operations:
o Chatbots can be used for internal purposes within organizations, such as
HR inquiries, IT support, or workflow automation.

1.7. Conclusion

Chapter 1 provides readers with basic knowledge about the technologies used in the
system. The detailed presentation of these technologies aims to help readers
understand the development process and their application in this product. In the next
chapter, we will delve into the analysis and design of the system, clarifying how these
technologies have been implemented in the product development process.
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Chapter 2: SYSTEM ANALYSIS AND DESIGN

2.1. System actors
- System actors include:
o Admin: The system administrator.
o Staff: The system staff.
o User: The system user.

AN A

Admin  Sfaff User

2.2. Business processes of the actors

2.2.1. Business processes of staff
- Profile management:
o View and edit profile information
o Change password
o Login and logout
User management:
o View user list
o View user details
o Banuser
o Unban user
Car management
View car list
View car details
Create and update car
Disable and enable car
Booking management
o View booking list
o Download car rental contract
o Create car rental contract
o Cancel booking
Contract management
o View contract list

O
O
O
O
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o Download final contract
o Create final contract
- Final contract management
o View final contract list
- Coupon management
o View coupon list
o View coupon details
o Create and update coupon
o Delete coupon
- Driver’s License management
o View driver’s license list
o Verify driver’s license
o Cancel driver's license verification
2.2.2. Business processes of admin
- Admin has all the business processes of staff
- Additional processes:
o Staff management:
»  View staff list
»  View staff details
= Create and update staff information
= Ban and unban staff account
o Revenue management
= View revenue statistics and the number of system users
2.2.3. Business processes of user
- Profile management:
o View and edit profile information
Change password
Login and logout

o O O

Forgot password
- Car management:
o Search and view car list
o View car details
o Add and remove favorite cars
o View favorite car list
- Driver’s license management

o View driver’s license details
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o Register driver’s license

o Update driver’s license
- Booking management

o Create booking

o Make payment via VNPAY

o View car rental history

o Create and update ratings after car rental
- Chat with chatbot

2.3. System design

2.3.1. Use-case diagrams
2.3.1.1. System use-case diagram
— The entire system use-case diagram is illustrated in the picture 2.1

//—7
Qar management/
Qng manage@ e
N / Car management
- . . <<include>>
\@ad maHEG@ ankmg management —
— < <<include>> “-‘ <<exlénd>> - /
Staff — N User
A Final contract \«mc\ude» ‘~ <<mc\ude>>
management
\‘i///-<<|nc\ude>> e \14.;{;& /nvers license
F <<\nclude>> management
Login T _—
Driver's \ICE@ -<<include>>
management  eindludes>
<<mc|ude>> s -
- ,‘ 3 /nglle managemel
<<|nc|ude>> . <<extend>>
Coupon ma@ i —
N —
/_ ‘\\«in_c\u'de» i /Chat with chatbot
Profile management) K \
- 7 <<include>> —
l\Lerr managem@
%\ @f management
Admin — ——
Picture 2.1: The entire system use-case diagram
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— The profile management use-case diagram of admin, user, staff is illustrated in
the picture 2.2

// \\
7 _—
Admin Pt -
<<extend>> /,»/" “\\\
/ Edit profile )1

& T _<<extend>> 0 e
\——tﬁroﬂle management) ——
. <o
S~ — ~

/*"A\\ ~<~éextend>> R é///,_ e
hEN K \\
Staff - (' Change password )

<<extend>> \\\\~ o //
D

~

( Forgot password /‘

User - B

Picture 2.2: The profile management use-case diagram
2.3.1.2. User use-case diagrams

— The car management use-case diagram of user is illustrated in the picture 2.3

i \\\
/ Search car \;
\ //

. J—
<<extend>> S

.- : SR
Pt View car list /
< -
~._.-<<extend>> -
S

//
——’\Car managemenb
NN i —
. S exien - S .
. .. > . \
User . <<extend>> \ View car details

\\ Y R \\\ ‘,/
\\ N ~ \é’/’—\
(" Add favoritec)
<<exte(1\d>> \\ _
\‘\ e

N - ~~—_
N

J: Remove favorite car\

N

1 ~.
G/iew favorite car Iisb

~\¥/

Picture 2.3: The car management use-case diagram of user
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— The driver’s license management use-case diagram of user is illustrated in the
picture 2.4

User

] Driver's license ™ - -<<éxtend>>
management < __

View driver's license
details

-

egister driver's license

<<extend>>_

Update driver's license

Picture 2.4: The driver’s license management use-case diagram of user

— The booking management use-case diagram of user is illustrated in the picture

User

Create booking )

<<include>> - Make payment

<<extend>> : .
View detail car rental
history
Booking
management <. <<extend>>
<<extend>>__ pamT Create rati
_ . i reate rating
View car rental history 7 ----<<extend>>

<<extend>> _
Update rating

Picture 2.5: The booking management use-case diagram of user
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2.3.1.3. Admin and staff use-case diagrams
— The car management use-case diagram of staff and admin is illustrated in the

o~ N
{ View car list )
L
T—
<<extend>> — -y g
- ’/ \‘
- L Create car )
/,- — 77"""\\4 __<<extend>> EQN ~_ _— -
— < Car managernenl)_
TN e <<extend>> T
DAY . h ~
N <<extend>> | View car details ”/J
R '~./_;_J_7_,,_‘f‘_,
. <<extend>> 7 ™
K . ( Update car )
N /
<<extend>> ) R
Admin A
\ Ve Y
f\ Disable car )
Enable car

Picture 2.6: The car management use-case diagram of staff and admin

— The user management use-case diagram of staff and admin is illustrated in the

picture 2.7
<fextena>>
\\ "‘,'
A User management | - -<<extend>>- Ban user
Stpff -
<<extend>>
Admin

Picture 2.7: The user management use-case diagram of staff and admin
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— The booking management use-case diagram of staff and admin is illustrated in
the picture 2.8

i View booking list
Sthff
<<extend>> Download car rental
Create car rental . -<<include>>"" contract
=" 3 contract
_<<extend>>
Booking management
<<extend>>__
Cancel booking

Picture 2.8: The booking management use-case diagram of staff and admin

Admin

— The contract management use-case diagram of staff and admin is illustrated in
the picture 2.9

f View contract list

Sthaff B
<<extend>>
_,x" Download final contract
Contract management _ =<include>>
“<<extend>>; . :
Create final contract

Picture 2.9: The contract management use-case diagram of staff and admin

Admin

— The final contract management use-case diagram of staff and admin is
illustrated in the picture 2.10

\
Staf Final tract
ihal contracts --<<extend>>2>{ View final contract list
management
Admin

Picture 2.10: The final contract management use-case diagram of staff and admin
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— The coupons management use-case diagram of staff and admin is illustrated in
the picture 2.11

View coupon list

AN .
Staff -

-
-

<<extend>>

-
-

View coupon details

_<<extend>>

Create counpon

-~

Update counpon

Delete counpon

Picture 2.11: The coupons management use-case diagram of staff and admin

— The driver’s license management use-case diagram of staff and admin is
illustrated in the picture 2.12

A
Stpff \

iew driver's license list

-

_<<extend;>
Driver's _ L
() license management - -<<extend>> - Verlfydrlversllceny
1 <-<extend>_>

ancel driver's license

Admin verification

Picture 2.12: The driver’s license management use-case diagram of staff and admin
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— The staff management use-case diagram of admin is illustrated in the picture
2.13

. <<extend>>__
Admi . S.. Create staff
min N .. <<extend>>
Update staff
Ban staff

Picture 2.13: The staff management use-case diagram of admin
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2.3.2. Activity diagram
2.3.2.1. User activity diagram
— The profile management activity diagram of user is illustrated in the picture
2.14

v v

[Change password } [ Update profile ]

—b[ Enter information } [ Enter information ]1—

[Invalid info]

[Invalid info]

Valid infor] [Valid infor]

Change password Update profile
sucoessfully sucoessfully

.

Picture 2.14: The profile management activity diagram of user

— The driver’s license management activity diagram of user is illustrated in the
picture 2.15

View driver's license

Register driver's Update driver's
license license

4>{ Enter information J [ Enter information 14;

[Invalid info]

[Valid infor]

Register
successfully

[Valid infar]

[Update successful\y}

|

Picture 2.15: The driver’s license management activity diagram of user
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— The create booking and make payment activity diagram of user is illustrated in
the picture 2.16

Search car

A4
View car details
Y

y
Choose day
booking

[Date valid]
[Date invalid]

Confirm booking

[Driver's license unconfirmed]

[Driver's license confirmed]
Payment via
VNPAY

false

true

Enter payment info

[payment info invalid]

[payment info valid]

Booking Booking fail
successfully

Picture 2.16: The create booking and make payment activity diagram of user
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— The booking management activity diagram of user is illustrated in the picture
2.17

lew car rental history|

Create rating

Enter information
View detail car .
rental history [Invalid infor]
]

Update rating
Enter information
l [Invalid infor]

[Valid infor]

<o

[Valid infor]

Create successfully] [Update successfully]

! !

Picture 2.17: The booking management activity diagram of user

— The car management activity diagram of staff and admin is illustrated in the
picture 2.18

{ Create rating ] [ Update rating J

{ Enter information Enter information

View detail car
rental history [Invalid infor] [Invalid infor]

[Valid infor] [Valid infor]

lCreale successfully] [Update successfully]

! |

Picture 2.18: The car management activity diagram of staff and admin
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The chat with chatbot activity diagram of user is illustrated in the picture 2.19

®
J

[ Enter question for ]

chatbot

Y
[ Send question to J

chatbot server

y
Process request and response
answer of question

A

Receive answer
from server

Y
[ Show answer to ]

user

Picture 2.19: The chat with chatbot activity diagram of user

2.3.2.2. Admin and staff activity diagram

— The profile management activity diagram of staff and admin is illustrated in the
picture 2.20

View profile

[Change password } [ Update profile ]

—b[ Enter information } [ Enter information ]1—

[Invalid info]

[Invalid info]

Valid infar]
[Change password J [

successfully

Picture 2.20: The profile management activity diagram of staff and admin

[Valid infor]
Update profile ]

successfully
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— The car management activity diagram of staff and admin is illustrated in the

picture 2.21
[
v v
[ Create car ] [ Update car J
v '

4>[ Enter information ] [ Enter information J‘i

[Invalid info]

A A A
[View car detaH] [Disab\e car] [Enab\s car}

[Invalid info]

[Valid info] [Valid info]

Create car Update car
successfully successfully

Picture 2.21: The car management activity diagram of staff and admin

— The user management activity diagram of staff and admin is illustrated in the
picture 2.22

h 4 A
[Ban userj E.anan user]

¢

Picture 2.22: The user management activity diagram of staff and admin
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— The booking management activity diagram of staff and admin is illustrated in
the picture 2.23

A

Create contract
successfull

Picture 2.23: The booking management activity diagram of staff and admin

— The contract management activity diagram of staff and admin is illustrated in
the picture 2.24

View contract list

A
Download final
contract

Create final contract

[Invalid info]

[Valid info]

Create final contract
successfully

Picture 2.24: The contract management activity diagram of staff and admin
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— The final contract management activity diagram of staff and admin is illustrated
in the picture 2.25

false

true

View final contract Iist]

Picture 2.25: The final contract management activity diagram of staff and admin

— The driver’s license management activity diagram of staff and admin is
illustrated in the picture 2.26

false

true

View driver's license
list

v v
[Verify driver's ] [ Cancel driver's ]

license license verification

Picture 2.26: The driver’s license management activity diagram of staff and admin
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— The coupon management activity diagram of staff and admin is illustrated in the
picture 2.27

v !

[ Create coupon ] [ Update coupon ]

—»[ Enter information ] [ Enter information ](—

[Invalid info]

A v
View coupon Delete
details coupon

[Invalid info]

[Valid info] [Valid info]

Create coupon Update coupon
successfully successfully

.

Picture 2.27: The coupon management activity diagram of staff and admin

— The staff management activity diagram of admin is illustrated in the picture
2.28

View staff list

[ Create staff } { Update staff ]
Enter information J Enter information

v h 4
[View staff detail] [ Ban staff J {Unban staﬁ'J

[Invalid info] [Invalid info]

[Valid info] [Valid info]
Create staff Update staff
successfully successfully

Picture 2.28: The staff management activity diagram of admin

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 28



Build A Car Rental System Integrating Al Chatbot

2.4. Database design
2.4.1. ERD diagram
— The ERD diagram of the system is illustrated in the picture 2.29
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Picture 2.29: The ERD diagram of the system
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contractid: Objectld createdBy. Objectld so—/ emall: String
images: Aray[Sting] baokingld: Objectld — fullname: String
costSattament: Number imagas: Array|Sting] password: Siring
timeFinish: Date status String, enum: [Bang thire hign', B4 tht nan', ‘D& hiy] phenebumber String
hote: Sting et Date T rale; Sting, enum: [user, admin, staff]
creatadAl DateTime: ateOfBirth: String
updateddt DateTime DriverLicenses
updatedAt: DateTime wnverLisenses: Ozjactid t PK | _io: Opjectia
. image: String
prafilePicture: String
Bookings crivingLicenseo: Numaer
—H PK | _id: Objectid — addess: Sting Hisss: String
Coupons. baokBy: Objectid | gender: String status: SIring, enuni: [Chua xac thie'. 'BA xac thire]
PK | _ld: Objectid +—] earld: Objectld — i

status: String, enum: [Heat dong, 'Khdng hoat &) ereatedAL DateTime

name: String contract; Objectid
- ! updatedit: DataTime
discount: Number — goupanld: Objectld creatodAt DateTime ¥
deseription: String timeBaakingStart: Date updatedAl: DaleTime
timeEspired: Date timeBaokingEnd: Date
createdat: DateTime Tulname: Siing
Ratings
phone: Strng
updatedAt: DateTime: P id: Objectid
address: Siring -

Performed: Pham Thanh Céng
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2.4.2. Table description
Table 2.1: Database description

# Table Description

1 Users Store Users in the system:
- Primary Key:

+ _id: Id of users
- Database reference:

+ driverLicenses: Id of DriverLicenses
- Otbher:

+ email: user’s email
password: user’s password
profilePicture: user’s avatar
dateOfBirth: user's birthday
phone: user’s phone numbers
fullname: user’s hame
address: user’s address

+ + + + + + +

status: user’s status (“Hoat dong”, “Khong
hoat dong”)

+ role: differentiate users (“user”, “admin”,
“staff”)

+ gender: user’s gender

+ created_at: date created

+ updated_at: Updated date

2 Cars Store Cars in the system:
- Primary Key:
+ _id: Id of cars
- Database reference:
+ user: Id of Users who created cars.
+ brand: Id of Brands
+ model: Id of Models
+ likes: Id of Users who liked car.
- Other:
+ numberSeat: car seat number

+ yearManufacture: year of manufacture of the

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 30
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transmission: car transmission
description: detailed description of the car
thumb: thumbnail image

+

+

+

+ images: list of car photos

+ numberCar: license plates

+ cost: car rental price for one day

+ status: status of cars (“Hoat dong”, “Khong
hoat dong”)

+ totalRatings: total number of stars rated for the

car

+ created_at: date created

+ updated_at: updated date

3 Brands

Store list of Brands of Cars in the system:
- Primary Key:
+ _id: Id of brands
- Other:
+ name: brand name of the car
+ created_at: date created
+ updated_at: pdated date

4 Models

Store list of models by car brand in the system:
- Primary Key:
+ _id: 1d of Models
- Database reference:
+ brand: Id of Brands
- Other:
+ name: name of car model
+ created_at: date create
+ updated_at: updated date

5 DriverLicenses

Store driver’s licenses information in the system:
- Primary Key:
+ _id: Id of Driver Licenses
- Other:
+ image: image of driver licenses

Performed: Pham Thanh Céng
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+ drivingLicenseNo: driver's license code

+ klass: driving license classifications

+ status: driver's license status has been
approved or not

+ created_at: date created

+ updated_at: Updated date

6 Bookings

Store booking information in the system:
- Primary Key:
+ _id: Id of bookings
- Database reference:
+ bookyBY: Id of Users who booking car
+ contract: Id of Contracts which rented
+ carld: Id of Cars which rented
- Other:
+ timeBookingStart: rental start date
+ timeBookingEnd: rental end date
+ phone: contact information of the car
renter
address: car delivery address
codeTransaction: trading code
timeTransaction: transaction time
fullname: name of the person renting the car

+ + + + +

totalCost: total car rental

+ status: car rental status ('Chua c6 hop dong/,
'Pi ¢6 hop dong', 'Pi huy')

+ created_at: date created

+ updated_at: updated date

7 Contracts

Store contracts information in the system:
- Primary Key:
+ _id: Id of Contracts
- Database reference:
+ createBy: Id of Users, who created contract
+ bookingld: Id of Bookings
- Other:

Performed: Pham Thanh Céng
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images: photo of the contract
status: the status of the contract has
been performed or canceled (‘Pang
thue hién', 'D3 tat toan', 'Da Huy")
+ created_at: date created
+ updated_at: updated date

FinalContracts

Store contract settlement information in the system:
- Primary Key:
+ _id: Id of FinalContract
- Database reference:
+ contractld: 1d of contract
- Other:

+ Images: photo of the contract settlement
timeFinish: settlement time
costSettlement: settlement cost
note: additional notes

+ + + +

created_at: date created
+ updated_at: updated date

BookedTimeSlots

Store the rental time of each car in the system:

- Primary Key:

+ _id: Id of BookedTimeSlot
- Database reference:

+ carld: Id of car

+ bookingld: 1d of booking
- Other:

+ from: rental start time

+ to: rental end time

+ created_at: date created

+ updated_at: updated date

10

Ratings

Store car rated information in the system:
- Primary Key:
+ _id: Id of Ratings
- Database reference:
+ postBy: Id of Users, who rated the car

Performed: Pham Thanh Céng
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+ carld: Id of Cars, which rated
+ bookingld: Id of Bookings
- Other:
+ comment: car comments
+ star: number of rating stars
+ created_at: date created
+ updated_at: updated date

11 Coupons Store Coupon information in the system:
- Primary Key:
+ _id: Id of Coupon
- Other:
+ name: name of coupon
discount: discount percentage
description: information about discount codes
timeExpried: expired time
created_at: date created

+ + + 4+ +

updated_at: updated date

2.5. Conclusion

This chapter focuses on designing the car rental system. It includes system actors, use-
case diagrams, activity diagrams and database design. Each section plays a crucial role
in defining the system's operation, functionalities, and data structure.

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 34
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Chapter 3: IMPLEMENTATION AND EVALUATION OF RESULTS

3.1. Functional Description and Achieved Results
3.1.1. User Functional Interface

3.1.1.1. Login

&%

Picture 3.1: Login page
Table 3.1: Description of the login screen

TC AUTO RENT

DPang nhap

Screen The Login page
Description The Login page contains a form for users to log into the system.
SIE e A Guest clicks on the login button on the homepage.
Access
Screen Content
Item Type | Data Description
Email Input Email of the user account
Password Input The password of user account
Ding nhap Button Button to login to the website
Screen Actions
Action Name | Description Success Failure
The user enters the ) Login data is
. ) Login success to the | . . .
Login email and password incorrect with email,

of the account, then

system

and password:

Performed: Pham Thanh Céng
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system

click “Dang nhap”
button to login to the

- System displays an
error message:
“Email hodac mat
khau khong ding”.

Fill in a valid email:
- Prevent submitting
the login form.

- The system
displays an error
message: “Khong

phai E-mail!”.

Fill invalid
password:

- Prevent submitting
the login form.

- System display
error message: “Phai
co it nhat mot ky tu
dac biét(@!>...), in
hoa, thuong, s6!”.

3.1.1.2. Register account

Performed: Pham Thanh Céng
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L

Picture 3.2: Register account page
Table 3.2: Description of the register account screen

nnnnnnnn

NT

Pang ky thong tin

Screen The Register page
Description | The Register page contains a form for users to register
Screen

A Guest clicks on the register button on the homepage.
Access

Screen Content

Item Type | Data Description

Email Input Email of the user account

Ho va tén Input Full name of the user

S6 dién thoai | Input Phone number of the user

Dia chi Input Address of the user

Mat khau Input Password of the user account

Xéqc thuc mat Input Confirm the password of the user

khau account

Dang ky Button Registration button

Screen Actions

Action Name | Description Success Failure

Register Fi.II out the form | Registration account | The guest _fiIIs email
with all necessary | successfully and | already exists:

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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information move to homepage - The system
including email, full displays an error
name, phone message: “Email da
number, address, tdn tai”.

password, and

password The guest fills in the
confirmation,  then invalid email, full
click “Pang ky” name, phone
button to register an number, address,
account password, and

confirm password:

- Prevent submitting
the register form

- The system display
error messages:

+ “Khong phai E-
mail!”.

+ “Ho va tén khong
dugc nhap sb!”.

+ “Khong phai sb
dién thoai!™.

+ “Po dai mat khau
tir 6 dén 40 ky tu!”.
+ “Mat khau ban
nhdp vao khong

giong!”

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 38
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3.1.1.3. Forgot password

&#

[

Quén mat khau

Picture 3.3: Forgot password page
Table 3.3: Description of the forgot password screen

Screen The Forgot Password page

Description Reset password when Admin or Staff or User forgot their password
Screen Admin or Staff or User clicks on the forgot password link on the
Access login screen.

Screen Content

Item Type | Data Description
Email Input Email of the account
= Click for send email instructions to
Tiép tuc Button
reset the password
Screen Actions
Action Name | Description Success Failure
Fill in an invalid
Fill out the form email:
with a valid email |- System display
. | Send an email
Forgot then click the “Tiep | . i error message:
instruction to reset _
password tuc” button to send + “Khong phai la E-

email instructions to
reset the password

the password

mail”
+ Prevent submitting
the form

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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3.1.1.4. Change password

nnnnnnnnnn

A Théng tin ca nhin

[ Gidy phép lai xe

B Lich sirthué xe

© Xeyéu thich

( Logout

Vé TC-Autorent Danh sdch xe E",’ Pham Thinh Thant

D6i mat khau

Picture 3.4: Change password page

Table 3.4: Description of the change password screen

Screen The Change Password page

Description | Change password when Users want to change new password.

Screen
Access

The user clicks on the change password tab on to profile screen.

Screen Content

Item Type

Data Description

Mat khau cii | Input

The old password of a user account

Mat khau méi | Input

The new password of a user

account

Mat khiu xac The confirmation new password of
nhan Input a user account
Screen Actions
Action Name | Description Success Failure

Fill out the form | Change the password | Old password is

h with  a  current | successfully and | invalid:

Change g password, new | show the message |- System display
Passor password, and | “Cap nhat thanh | error message:

confirm  password, | cong” + “Mat khau hién tai
Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 40
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then click the “Cap
nhat”  button to
change user
password

khong dung, vui long
thir lai”

Confirm  password
data does not match
with the new
password:

- System display
error message:

+ “Mat khau xac

nhéan khong khop”
3.1.1.5. View user profile
"ﬁm Ve TC-Autorent Danh sach é Pham Tt

&%

Giay phép lai xe

& Lich sirthué xe

Q Xe yéu thich

£ DG mat khdu

G Logout Pham Thanh Thanh

ia: 02/05/2024

Diachi

Email

S$6 dién thoai

Gidi tinh

Ngay sinh

phuong Hoa Minh, quan Lién
Chiéu, thanh pho Da Nang

thanhcongpham22072002@gmail.com

0382412726

Nam

22/06/2023

Picture 3.5: View user profile page
Table 3.5: Description of the view user profile screen

Screen The User profile page

Description | View detailed user information

Screen i N A :

Access The user clicks on the “Thong tin cac nhan” tab on to profile screen.

Screen Content

Item

Type Data

Description

bia chi

Text

The address of the user account

Performed: Pham Thanh Céng
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Email Text The email of the user account
X g : The phone number of the user
SO dién thoai | Text
account
Gioi tinh Text The gender of the user account
o The date of birth of the user
Ngay sinh Text
account
Screen Actions
Action Name | Description Success Failure

The user clicks on| .
n ) | Display the personal
the “Thong tin céc

View profile . information None
nhan” tab on to )
registered

profile screen

3.1.1.6. Edit user profile

Cap nhat théng tin

* Ho va tén

Phgm Thanh Thanh

+ Bia chi

| phutng Hoa Minh, quan Lién Chigy, thanh ph& D& Néng

* Ngdy sinh

| 2023-06-22

Gidi tinh

Nam

+ 86 gign thogi

| ossaarz726

Picture 3.6: Edit user profile page
Table 3.6: Description of the edit user profile screen

Screen The Edit user profile page

Description | Edit user profile information

Screen The user clicks on the edit button beside the “Thong tin cac nhan”
Access in the “Thong tin cd nhan” tab

Screen Content

Item Type | Data Description

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 42
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Ho va tén Input The full name of the user account
Dia chi Input The address of the user account
o Date The date of birth of the user
Ngay sinh i
picker account
£ gen . The phone number of the user
SO0 dién thoai | Input
account
L Select
Gi6i tinh box The gender of the user account
Screen Actions
Action Name | Description Success Failure
Fill ~with invalid
values:
- The system
displays the
The user enters valid .| message:
_ _ Update profile . .
information for + “Vui long nhap ho
_ _ _ successfully and the |
Confirm  edit| update and clicks the va tén”
_ A A system show the o L
profile button “Cép nhat” to . | + “Vui long nhap dia
.. | message “Cap nhat .
update user profile | . chi”
) ) thanh cong” Cs A
information + “Vui long nhap
ngay sinh”
+ “Vui 1ong nhép sd
dién thoai”
.| The user clicks on i
Cancel edit Close form edit
. the “X” button to . None
profile i i profile
close the edit profile

Performed: Pham Thanh Céng
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3.1.1.7. View car list

2

6 P

Xe danh cho ban

Suzuki Ertiga 2023 VINFAST LUX SA 2.0... VINFAST LUX SA 2.0... MITSUBISHI XPANDER...

oy (o ]
Picture 3.7:View car list page
Table 3.7: Description of the view car list screen

Screen The View car list page

Description | Show a list of available cars in the system for guests and user

Screen

Access the homepage of the website
Access

Screen Content

Item Type | Data Description
Name and
The name of the car and year of
year of | Text
manufacture
manufacture
Star Icon The rating star of car
Car image Image The image of a car
Label Text The transmission of a car
Price Text The price per day of a car

Click the button to move to the

Chon thué Button )
booking page

Screen Actions

Action Name | Description Success Failure
View car| The user clicks on | Move to the car | None
details “Chon thué” to move | details page

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 44
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to the car details | successfully
page

3.1.1.8. Search car
-3 o TRTT T —

Toyota Veloz 2023 Suzuki Ertiga 2023 MITSUBISHI XPANDER...

* VINFASTILUX SA2.0 VINFASTILUX SA20

Picture 3.8: Search car page
Table 3.8: Description of the search car screen

Screen The search car page

Description | Show a page with options for search car

Screen . R
Click the button “Tim ki€ém” on the home page
Access

Screen Content

Item Type | Data Description
. Select The select box to select brands of
Hang xe
box the car
L x Select The select box to select the number
S6 cho
box seat of the car
N Select The select box to select the
Truyén dong .
box transmission of the car
Car image Image The image of a car
Label Text The transmission of a car
Price Text The price per day of a car
Click the button to move to the
Chon thué Button )
booking page

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 45
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Screen Actions

Action Name | Description Success Failure

The user selects the
option to search the | + System display
Display search

Search car car, the system results message:
displays the results “No cars found”.

of the option selected

The user clicks on
Move to the car

View car| “Chon thué” to move . None
. .| details page
details to the car details
successfully
page

3.1.1.9. View car details

Suzuki Ertiga 2023

Dac diém 1.000.000 VND/ngay

®
&

Picture 3.9: View car details page
Table 3.9: Description of the car details screen

Screen The car details page

Description | Show a car detail

Screen

Click on the car on the home page or search page
Access

Screen Content

Item Type | Data Description

Name and Text The name of the car and year of
X

year of manufacture

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 46
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manufacture
Sb ghé Text The number seat of the car
N Select e

Truyén dong box The transmission of the car
Car images Image The images of a car
Price Text The price per date of a car

Date The date picker allows users to
Time booking icker choose the start and end times for

P booking

. Click the button to move to the
Chon thué Button .
booking page

Screen Actions

Action Name | Description Success Failure
+ The user clicks on
the date picker to i
The system display
choose the start and
i the error message:
end times for | Move to the car . o
. . . + “Khoang ngay da
Booking car | booking booking page A T
. dugc thué. Vui long
+ The user clicks on | successfully . )
chon ngay khac!”
the button “Chon
thu€¢” for move to
booking page
The system displays
a success message:
] + “DPa thém vao danh
+ The user clicks on )
) sach xe yéu thich” if
Add or remove| the heart icon to i
) add the favorite car
your favorite| add/remove the car o . None
. . + “Pa xb6a khoi danh
car list from the favorite car

list

sach xe yéu thich” if
remove the favorite
car

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha

47



Build A Car Rental System Integrating Al Chatbot

3.1.1.10. The booking car page
2

Téng két don hang

1.000.000 VND/ngay

:-, l Suzuki Ertiga 2023

Phuong thirc nhan xe

Thong tin thué chi tiét

Picture 3.10: The booking car page
Table 3.10: Description of the booking car screen

Screen The booking car page
Description | Show detailed booking information
Screen The user chooses a valid date and clicks the button “Chon thué” on
Access the car details page
Screen Conten
Item Type | Data Description
Name and
The name of the car and year of
year of | Text
manufacture
manufacture
Sb ghé Text The number seat of the car
N Select .

Truyén dong box The transmission of the car
Car images Image The images of a car
Price Text The price per day of a car

Date The date picker allows users to
Time booking icker choose the start and end times for

P booking
Phuong thuc .

A Text The address to pick up the car

nhan xe
Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 48
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St dung ma Button Click to show the modal to apply
giam gia coupon for the booking
Click to move to the confirm
Tiép tuc Button booking and choose an option for
payment
Screen Actions
Action Name | Description Success Failure
+ The user clicks on The system displays
the date picker to the error message:
choose the edit start + “Khoang ngay da
Confirm and end times for | Move to the confirm | dugc thué. Vui long
booking booking if necessary | booking page | chon ngay khac!” if

+ The user clicks on
the button “Tiép tuc”
to move to confirm
the booking page

successfully

edit the booking date
and the
booked

date is

3.1.1.11. The confirm booking page

Lign

hi véi ching t6i

Picture 3.11: The confirm booking page

Table 3.11: Description of the confirm booking screen

Screen The confirm booking page
Description | Confirm detailed booking information and make payment
Screen The user views the detailed booking and clicks the “Thanh Toan”

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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Access

button to make a payment via VNPAY

Screen Content

Item Type | Data Description
The full name of the user booking
Ho va tén Input
the car
. ) The phone number of the user
SO0 dién thoai | Input .
booking the car
bia chi giao Input The address for the user pick up the
xe car
Thot gian | Date . .
A i The start and end times for booking
thué xe picker
S tién Input The price of booking car
Click the button “Thanh Toan” to
Thanh Toan Button move to the payment via VNPAY
page
Phuong thuc .
Text The address to pick up the car
nhan xe
St dyng ma Button Click to show the modal to apply
giam gia coupon for the booking
Click to move to the confirm
Tiép tuc Button booking and choose an option for
payment
Screen Actions
Action Name | Description Success Failure
+ The user clicks on The system displays
the date picker to the error message:
choose the edit start + “Khoang ngay da
Confirm and end times for | Move to the confirm | dugc thué. Vui long
booking booking if necessary | booking page | chon ngay khac!” if
+ The user clicks on | successfully edit the booking date
the button “Tiép tuc” and the date is
to move to confirm booked
the booking page
Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 50
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3.1.1.12. Make payment

< Quaylai

Qp Vniav=

Thong tin don hang (Test)

1.000.000vN°
t ]

1.000.000"®

owo

03201821

Congty CTT HTT1 (Test)

B en
a
Thanh toan qua Ngan hang NCB
Thé di

0 the

............... 2198 once
Tén chi thé

NGUYEN VAN A
Ngay phat hanh @

[ViE]
Ma khuyén mai & Chon hodc nhap m:

Zalo

Picture 3.12: Make payment via VNPAY page
Table 3.12: Description of the make payment via VNPAY screen

Screen The Make Payment page

Description Make payment via VNPAY

Screen The user chose time booking and clicked the “Thanh Toan” button
Access to make payment via VNPAY

Screen Content

Item Type | Data Description
S6 thé Input The number of credit card
The full name of the owner's credit
Tén chu thé Input
card
Ngay phéat nout The date published of the owner’s
hanh P credit card
Tiép tuc Button Click the button to charge
Huay  thanh Click the button to cancel the
) Button
toan payment
Screen Actions
Action Name | Description Success Failure
_ + The user clicks on _
Confirm .; Move to the Enter | Payment failure
the button “Tiép tuc”
payment . OTP page
to move to confirm
Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 51
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the payment

+ The user clicks on | Cancel payment and

Cancel the button “Huy bo | move to the cancel None
payment thanh toan” to cancel | payment successfully
payment page

3.1.1.13. Register for the driver’s license

Déng ki GPLX

Picture 3.13: Register for the driver’s license page
Table 3.13: Description of the register for the driver’s license screen

Screen Register for the driver’s license page

Description | Register for the driver’s license authentication page

Screen

The user clicks on button “Ding k¥ on the “Gidy phép 14i xe” tab
Access gy Y PheP

Screen Content

Item Type | Data Description
S6 GPLX Input The number of driver’s license
Hang Input The class of driver’s license
Hinh anh Image The image of driver's license

5 ) Click the button to register for the
bang ky Button . _

driver’s license

Xicon Button Click the button to cancel the form

Screen Actions

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 52
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Action Name | Description Success Failure
+ The user not enter
Register our information, the
+ The user fills out .g ) y system shows the
Lo . driver’s license
all valid information, error messages:
_ _ successfully and the p .
Register then clicks on the + “S0 GPLX khong
system shows a

driver’s license

button “Tiép tuc” to
register the driver’s
license

SUCCESS mesSage:
+ “Pang ky thanh

cong”

dugc dé tréng”

+ “Hang khong duoc
dé tréng”

+ “Hinh anh khong

duogc dé trong”

Cancel
registered

driver’s license

+ The user clicks on
the “X” icon to
cancel the registered

driver’s license

Close the form for
registering  driver’s
license

None

3.1.1.14. Update for the driver’s license

$6 GPLX

31654321

= Hang
B2

Cap nhat GPLX

* Hinh dnh

Picture 3.14: Update for the driver’s license
Table 3.14: Description of the update for the driver’s license screen

Screen Update for the driver’s license page

Description | Update for the driver’s license authentication page

Screen . A A X T

Access The user clicks on button “Cép nhat” on the “Gidy phép lai xe” tab

Performed: Pham Thanh Céng
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Screen Content

Item Type | Data Description
S6 GPLX Input The number of driver’s license
Hang Input The class of driver’s license
Hinh anh Image The image of driver's license
) A Click the button to update for the
Cap nhat Button ) )
driver’s license
Xicon Button Click the button to cancel the form
Screen Actions
Action Name | Description Success Failure
+ The user not enter
Undat driver’ information, the
. ate your ariver's
+ The user fills out _p Y system shows the
. . license successfully
all valid information, error messages:
) and the system . .
Update then clicks on the + “S6 GPLX khong
. . P shows a success s
driver’s license| button “Tiép tuc” to duogc dé trong”
message:

update the driver’s
license

+ “Cap nhat thanh

cong”

+ “Hang khdong duoc
dé trong”
+ “Hinh anh khong

duoc dé trong”

Cancel
registered

driver’s license

+ The user clicks on
the CGXT)
cancel the updated

icon to

driver’s license

Close the form for
updating driver’s

license

None

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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3.1.1.15. View car rental history

uuuuuuuu

A Théng tin ca nhan

[E Giay phép lai xe

Q Xe yéu thich

£ D8i matkhau

G Logout

&

Kia Carens 2022

2.046.000 VND

Ngay thué: 20-05-2024
Ngay tré: 21-05-2024

976.000 VND

Ngay thué: 21-05-2024
Ngay tra: 22-05-2024

| SuzukiErtiga 2023

1.000.000 VND

Ngay thué: 22-05-2024
?  Noautra: 92-05-2024

Ve TC-Autorent Danh sach xe

6 Pham Thanh Thanh

MITSUBISHI XPANDER 2023

D4 huy

Picture 3.15: View car rental history page
Table 3.15: Description of the view car rental history screen

Screen The car rental history page
Description | View car rental history
Screen ) ] A
The user clicks on the “Lich str thué xe” tab
Access
Screen Content
Item Type | Data Description
Name and
The name of the car and year of
year of | Text
manufacture
manufacture
Car image Image The image of a car
Price Text The price rental car
Ngay thué Text The start time for booking
Ngay tra Text The end time for booking
Status label Text The status of the booking
L Click to move to the rented car
Chi tiet Button .
detail page
. Click to show the form for rating
Dénh gia Button i
booking

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha 55
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Screen Actions

Action Name | Description Success Failure
+ The user clicks on The system display
_ . ... | Move to the car
View rented| the button “Chi tiét” ) the error message:
i rented car detail page
car detail to move to the rented + “No car rented
. successfully
car detail page found”

Add or update

+ The user clicks on
the “Panh  gia”
button to show the

The system shows a
form for adding or

The system display
the error message:

the rating ) . ) + “No car rented
form for adding or | updating the rating .,
) . found
updating the rating
3.1.1.16. View the rented car detail
. ,ﬁ;w Vé TC-Autorent Danh sach xe é Pham Thanh Thanh
Théng tin chi tiét
Ngay nhan xe 20-05-2024
7 cho Ngdy 14 xe 205524

51K-448.86
S6 tu déng

Dija diém giao xe

Don gia thué

Phurang thire thanh toén

K7[7, dudng Ngé S§ Lién, phudng Hoa Minh, quan Lién Chigu, thanh pha
DaNing

Théng tin ngudi nhan

Tén: Pham Thanh Thanh

S6 dién

thoai: 0382412726

Dia chi: phudng Hba Minh, quan Lién Chiéu, thanh phd Da Nang

4

2.046.000 VND/ngay

VNPay

ElXem hgp déng

Picture 3.16: View the rented car detail page
Table 3.16: Description of the rented car detail screen

Screen View the rented car detail page

Description | View rented car detail

Screen ) L .

Access The user clicks on the “Chi ti€t” button on the “Lich sir thué xe” tab

Screen Content

Item

Type Data

Description

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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Name and
The name of the car and year of
year of | Text
manufacture
manufacture
Car image Image The image of a car
Price Text The price rental car
Ngay thué Text The start time for booking
Ngay tra Text The end time for booking
Status label Text The status of the booking
L Click to move to the rented car
Chi tiét Button i
detail page
. Click to show the form for rating
banh gia Button .
booking
Screen Actions
Action Name | Description Success Failure
+ The user clicks on The system display
) . ... |Move to the car
View rented| the button “Chi tiét” ) the error message:
i rented car detail page
car detail to move to the rented + “No car rented
) successfully
car detail page found”

Add or update
the rating

+ The user clicks on
the
button to show the
form for adding or
updating the rating

“Danh  gid”

The system shows a
form for adding or
updating the rating

The system displays
the error message:
+ “No car rented

found”

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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3.1.1.17. Add rating

Picture 3.17: Add rating page
Table 3.17: Description of the add rating screen

Screen Add rating page
Description | Add rating after completing the rental car
Screen . . . TP
The user clicks “Danh gid” button on “Lich str thué xe” tab
Access

Screen Content

Item Type | Data Description
Star Icon The rating stars
Ratin . .
9 i Input The rating description
description
Danh gia Button Click the button to add the rating
Click the button to close the rating
Huy Button
form
Screen Actions
Action Name | Description Success Failure
+ The user chooses a | Add a rating
rating star and enters | successfully and the
Add rating the description, then | system  shows a | None

clicks the “Panh gia”
button to add a rating

SUCCESS mesSage:
+ “DPénh gid thanh

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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cong. Cam on ban da
danh gié xe!”

+ The user clicks on
. Close the form
Close form the “Huy” button to None
successfully
close the form

3.1.1.18. Update rating

Dénh gid

Dich vy rét t8t

Picture 3.18: Update rating page
Table 3.18: Description of the update rating screen

Screen Update rating page

Description | Update rating after completing the rental car

Screen

The user clicks “Déanh gid” button on “Lich sir thué xe” tab
Access

Screen Content

Item Type | Data Description
Star Icon The rating stars
Rating . _—
. Input The rating description
description
banh gia Button Click the button to update the rating
. Click the button to close the rating
Huy Button form

Screen Actions

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 59
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Action Name

Description

Success Failure

Update rating

+ The user chooses a
rating star and enters
the description, then
clicks the “Panh gia”
button to add a rating

Update a rating
successfully and the
system
success message:

+ “Dénh gid thanh

cong. Cam on ban da

shows a
None

",

danh gia xe

Close form

+ The user clicks on
the “Huy” button to
close the form

Close the form

successfully

None

3.1.1.19. View the favorite car list

vvvvvvvvvv

A Théng

[ Giay phép lai xe

&= Lich sirthué xe

O D6i mat khau

G Logout

tin ca nhan

Ve TC-Autorent Danh sach xe 6 Pham Thanh Thanh

MITSUBISHI XPANDER 2023

ﬁ VINFAST LUX SA 2.0 2022

& VINFAST LUX SA 2.0 2022

Picture 3.19: The favorite car list page
Table 3.19: Description of the favorite car list screen

Screen The favorite car list
Description | Show the favorite car list of the user
Screen . . , A

Click on the “Lich str thué xe” tab
Access

Screen Content

Item

Type Data

Description

Name and

Text

The name of the car and year of

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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year of manufacture

manufacture

Star Icon The rating star of car

Car image Image The image of a car

Label Text The transmission of a car
Price Text The price per day of a car
Screen Actions

Action Name | Description Success Failure

The user clicks on a

Move to the car

View detail car| car image to move to . None
. details page
the car details page
3.1.1.20. Chat with chatbot
Ban can giup gi! X

Picture 3.20: Chat with chatbot page

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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Table 3.20: Description of the chat with chatbot screen

Screen Chat with chatbot form
e Display a chatbot form that allows users to enter questions and
Description i
receive answers.
Screen ) :
Click on the “Message” icon
Access

Screen Content

Item Type | Data Description
Question Input A question to interact with Al
. Click to send a question to the
Send question | Button
chatbot server

Screen Actions
Action Name | Description Success Failure

The user enters the

question and clicks | Receive the answer

the send question | from the chatbot
Chat i None

button to send a |server and display

question  to  the | the result for the user

chatbot server

3.1.2. Admin and Staff Functional Interface
3.1.2.1. Dashboard page

D

TC AUTO RENT

Dashboard

Picture 3.21: Dashboard page

1.101.800 VND

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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Table 3.21: Description of the dashboard screen

Screen Dashboard page
Display a dashboard page that allows admin and staff to view total
Description | cars, total bookings in the current month, total users, total revenue,
and total revenue by month
Screen )
Click on the logo “TC AUTO RENT”
Access

Screen Content

Item Type | Data Description
Number of car .
] The number of car rentals this
rentals this | Text
month
month
Number of .
Text The number of cars in the system
cars
Number of i
Text The number of users in the system
users
Revenue Text The total revenue
The chart displays revenue b
Chart Play y

month

3.1.2.2. View staff list (only admin)

e

TC AUTO RENT

Dashboard

Email S6 dién thoai Diachi

Picture 3.22: The staff list page

Performed: Pham Thanh Céng

Instructor: MSc. Mai Vian Ha 63
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Table 3.22: Description of the staff list screen

Screen View staff list
Description | The admin can view a list of all staff
Screen L LA e
The admin clicks on the “Quan 1y nhan vién” tab
Access

Screen Content

Item Type | Data Description
Avatar Image The avatar of the staff account
Ho va tén Text The full name of the staff account
Email Text The email of the staff account
. . The phone number of the staff
SO dién thoai | Text
account
bia chi Text The address of the staff account
A . Click the button to show the form
Cap nhat Button . .
for updated staff information
Click the button to ban the staff
Chan Button
account
Click the button to unban the staff
Bo chan Button
account
Screen Actions
Action Name | Description Success Failure
The admin clicks on
the “Tao nhan vién”
Create a new Show the form for
button to show the . None
staff _ creating a new staff
form for creating a
new staff
The admin clicks on
the “Cap nhat” | Show the form for
Update  staff
) ) button to show the | updated staff | None
information . .
form for updated | information
staff information
Ban or Unban| The admin clicks the | Show the confirm | None

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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staff account | “Chan” or “Bo chan” | dialog for admin
button to show the | successfully
confirm dialog to
ban or unban staff
account

3.1.2.3. Create staff (only admin)

Tao mai thong tin nhan vién

hoslonghiem2002@gmall.com

Picture 3.23: Create staff page
Table 3.23: Description of the create staff screen

Screen Create a staff

Description | The admin can create a new staff

Screen The admin clicks on the “Tao nhan vién” button in the “Quan 1y
Access nhan vién” tab

Screen Content

Item Type | Data Description

Anh dai dién | Image The profile picture of the staff
account

Email Input The email of the staff account

Mt khau Input The password of the staff account

Nh?p lai mat Input The confirmed password of the

khau staff account

Ho va tén Input The full name of the staff account

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 65
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£ gen . The phone number of the staff
SO dién thoai | Text
account
bia chi Text The address of the staff account
, Click the button to create a new
Tao médi Button
staff
Close icon Icon Click the button to close the form
Screen Actions
Action Name | Description Success Failure

Create a new
staff

The admin fills out
all valid information,
then clicks on the
“Tao moi” button to
create a new staff

Create a new staff
successfully and the
system the
success message:

shows

+ “Tao mdi thong tin
nhan vién thanh

cong”

The admin fills email
already exists:

- The  system
displays an error
“Email da
dwoc dang ky, vui

message.

s

long thir lai”.

The admin fills in the

invalid email, full
name, phone
number, address,
password, and

confirm password:

- Prevent submitting
the form

- The system display
error messages:

+ “Khong phai E-
mail!”.

+ “Ho va tén khong
dwoc nhdp 56!,

+ “Khéng phdi so6
dién thoai!”.

+ “D¢ dai mdt khdu
tir 6 dén 40 ky tw!”.

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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+ “Mdt khdau ban
nhap vao  khong
giong!”

+ “Hdy nhdp dia
chil”

The admin clicks on
Close the form

Close form the “X” icon to close None
successfully
the form

3.1.2.4. Update staff (only admin)

Cp nhat thong tin nhan vién

Picture 3.24: Update staff page
Table 3.24: Description of the update staff screen

Screen Update the staff

Description | The admin can update the staff

Screen The admin clicks on the “Cép nhat” button in the “Quan ly nhan
Access vién” tab

Screen Content

Item Type | Data Description

, o The profile picture of the staff
Anh dai dién | Image

account
Email Input The email of the staff account
Mat khau Input The password of the staff account

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 67



Build A Car Rental System Integrating Al Chatbot

Ho va tén Input The full name of the staff account
£ gen . The phone number of the staff
So6 dién thoai | Text
account
bia chi Text The address of the staff account
o Click the button to update a new
Cép nhat Button
staff
Close icon Icon Click the button to close the form
Screen Actions
Action Name | Description Success Failure
The admin fills in the
invalid email, full
name, phone
number, address,
password, and
confirm password:
- Prevent submitting
The admin fills in all | Create a new staff | the form
valid information | successfully and the | - The system display
that needs to be|system shows the | error messages:
Update  staff i o 3
) i updated, then clicks | success message: + “Ho va tén khong
information R . X
on the “Céap nhat” |+ “Cap nhat thong | diroc nhdp so!”.
button to update a |tin nhan vién thanh | + “Khéng phdi sé
staff cong” dién thoai! ”.
+ “D¢ dai mat khdu
tir 6 dén 40 ky tw!”.
+ “Mdat khdu ban
nhdp vao khong
giong!”
+ “Hdy nhdp dia
chil”
The admin clicks on
_ Close the form
Close form the “X” icon to close None
successfully
the form

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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3.1.2.5. Ban or Unban staff account (only admin)

Dashboard

&4

TC AUTO RENT

Picture 3.25: Ban or Unban staff account page
Table 3.25: Description of the ban or unban staff account screen

Screen Ban or Unban staff account

Description | The admin can ban or unban the staff account

Screen The admin clicks on the “Chan” or “Bé chan” button in the “Quan
Access 1y nhan vién” tab

Screen Content

Item Type | Data Description
Click the button to ban a staff
Chan Button
account
Click the button to unban a staff
Bo chan Button
account
Click the button to close the
Huy Button i ]
confirm dialog
Screen Actions
Action Name | Description Success Failure
Ban the staff account
The admin clicks on | successfully, then the
Ban the staff
the “Chan” button to | system  shows a | None
account
ban the staff account | success message:
“Chan nhan vién

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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thanh cong”
Unban the staff
o account successfully,
The admin clicks on
o then the system
Unban the| the “Bo chan” button
shows a success | None
staff account | to unban the staff o
message: “Bo chan
account . . .
nhan vién thanh
cong”
The admin or staff
Close the| clicks on the “Huy” | Close the confirm
None

confirm dialog

button to close the
confirm dialog

dialog successfully

3.1.2.6. View car list

=

TC AUTO RENT

>
3

Dashboard

s E ; [ 2 ] vonure ]
b
ru G CIZ

4

Picture 3.26: The car list page
Table 3.26: Description of the car list screen
Screen View car list
Description | The admin or staff can view a list of all car
Screen ) . o

The admin or staff clicks on the “Quan ly xe” tab

Access
Screen Conten
Item Type | Data Description
Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 70
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Anh xe Image The image of the car
Héng xe Text The brand of the car
Sb ghé Text The number seat of the car
Truyén dong | Text The transmission of the car
Niam san xuat | Text The year of manufacture of the car
Bién sb xe Text The car number of the car
Mo ta Text The description of the car
Gia Text The price per day of the car
» The status of the car (“Hoat dong”,
Trang thai Text A .
“Khong hoat dong”)
. Click on the button to show the
Edit icon Button .
form for updating the car
o Click on the button to disable the
V6 hiéu hoa Button
car
Huay vo hi¢u Click on the button to enable the
i Button
hoa car
Screen Actions
Action Name | Description Success Failure
The admin clicks on
the “Tao moi xe”
Create a new Show the form for
button to show the ) None
car ) creating a new car
form for creating a
new car
The admin clicks on
. Show the form for
Update car| the edit icon to show
) ) updated car | None
information the form for updated | .
. . information
car information
The admin clicks the
“V6 hiéu hoa” or
Disable ol . . Show the confirm
“Huay vo hi¢u hoa” | None
enable the car dialog successfully
button to show the
confirm dialog to

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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disable or enable the
car

3.1.2.7. Create a new car

* Bidin s6 xe

50H-27610

Picture 3.27: Create a new car page
Table 3.27: Description of the create a new car screen

Screen Create a new car

Description | The admin or staff can create a new car

Screen The admin or staff clicks on the “Tao méi xe” button in the “Quan
Access 1y xe” tab

Screen Content

Item Type | Data Description

Anhtiéudé | Image The main image of the car

Anh Image The images of the car

Héng xe EE:(eCt The brands of the car

Loai xe EE:(eCt The models of the car

S6 ghé Text The number seat of the car
Truyén dong | Text The transmission of the car

Niam san xuat | Text The year of manufacture of the car

Performed: Pham Thanh Céng

Instructor: MSc. Mai Vin Ha 72
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Bién sb xe Text The car number of the car
Mo ta Text The description of the car
area
Gia tién thué
xe trong 1| Text The price per day of the car
ngay
Tao méi Button Click the button to create a new car
Close icon Icon Click the button to close the form

Screen Actions

Action Name

Description

Success

Failure

The admin or staff

Create a new car

The admin or staff
fills in the invalid
information:

fills out all wvalid | successfully and the | - Prevent submitting
Create a new| information, then | system shows the | the form
car clicks on the “Tao | success message: - The  system
mdi” button to create | + “Tao xe thanh | displays an error
a new car cong” message with
missing information
for each field
The admin clicks on
Close the form
Close form the “X” icon to close None
successfully
the form
Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 73
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3.1.2.8. Update car information

Chinh stra xe

+ Anh tigu dé Hang xe

VINFAST

« Loai xe

VINFAST LUX SA 2.0

+56ghé

4cho

Truyén dong

S8 ty adng

Bién s& xe

83A-140.40

Picture 3.28: Update car information page
Table 3.28: Description of update car information page

Screen Update car information

Description | The admin or staff can update car information

Screen _ . L ,
The admin or staff clicks on the edit icon in the “Quan 1i xe” tab

Access

Screen Content

Item Type | Data Description

Anhtiéudé | Image The main image of the car

Anh Image The images of the car
Select

Hang xe The brands of the car
box

, Select

Loai xe The models of the car
box

Sb ghé Text The number seat of the car

Truyén dong | Text The transmission of the car

Niam san xuat | Text The year of manufacture of the car

Bién sb xe Text The car number of the car
Text .

Mo ta The description of the car
area

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 74
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Gia tién thué
xe trong 1| Text The price per day of the car
ngay
o Click the button to update car
Cép nhat Button . .
information
Close icon Icon Click the button to close the form
Screen Actions
Action Name | Description Success Failure
The admin or staff
The admin or staff fills in the invalid
) ) .| Update car | . ]
fills in all wvalid | . . information:
) . information .
information that - Prevent submitting
successfully and the
Update car| needs to be updated, the form
. ) ) system shows the
information then clicks on the - The  system
. . success message: .
“Céap nhat” button to A A . displays an error
+ “Cap nhat thanh .
update car| message with
. . cong . N .
information missing information
for each field
The admin clicks on
, Close the form
Close form the “X” icon to close None
successfully
the form

3.1.2.9. Disable or Enable the car

Dashboard & PhamTh

TC AUTO RENT

[ 2 ] by o nisunca |

Picture 3.29: Disable or Enable the car page

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 75
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Table 3.29: Description of Disable or Enable the car screen

Screen Disable or enable the car

Description | The admin or staff can disable or enable the car

Screen The admin or staff clicks on the “V6 hiéu hoa” or “Huy v6 hi¢u
Access hoa” button in the “Quan 1y xe” tab

Screen Content

Item Type | Data Description
Vo6 hiéu hoa Button Click the button to disable the car
Huy vO6 hiéu i
Hoa Button Click the button to enable the car
o Click the button to close the
Huy bo Button . .
confirm dialog
Screen Actions
Action Name | Description Success Failure
Disable  the car
The admin or staff | successfully, then the
i clicks on the “Vo |system shows a
Disable the car| . None
hiéu hoéa” button to | success message:
disable the car “Vo hiéu hoa xe
thanh coéng ”
Enable the car
The admin or staff | successfully, then the
clicks on the “Huy |system shows a
Enable thecar | = None
vOo hiéu hoa” button | success message:
to enable the car “Hity v6 hiéu hoa xe
thanh cong”
The admin or staff
Close the| clicks on the “Huy | Close the confirm Nore
confirm dialog | bo” button to close | dialog successfully
the confirm dialog

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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3.1.2.10. View booking list

=

TC AUTO RENT

Dashboard

ooooooooooooooo

Picture 3.30: The booking list page

Table 3.30: Description of the booking list screen

Screen View booking list
Description | The admin or staff can view a list of all booking
Screen . .
The admin or staff clicks on the “Quan ly thué xe” tab

Access
Screen Content
Item Type | Data Description
Anh xe Image The image of the car
Sb xe Text The car number of the car
Khéch hang Text The full name of the car renter
SO dién thoai | Text The phone number of the car renter
bia chi nhan .

. Text The address to pick up the car
X
Téng gia thué | Text The total price
Thoi gian bat _ .

\ Text The start time for booking
dau
Thoi gian két . .

, Text The end time for booking

thac
Ma giao dich | Text The transaction code

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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The status of booking (“Chua cé
Trang thai Text hop dong”, “Pi c6 hop dong”, “Da
hﬁy’,)
] Click on the button to show the
Create icon Button ]
form for creating a contract
Download Button Click on the button to download the
contract file Word file of the contract
] Click on the button to cancel the
Trash icon Button .
booking
Screen Actions
Action Name | Description Success Failure
The admin or staff
clicks on the Create
Create al . Show the form for
icon to show the ) None
contract . creating a contract
form for creating a
contract
The admin or staff
clicks on the | Download the
Download a . i
download icon to | contract file | None
contract
download the Word | successfully
file of the contract
The admin or staff .
i Show the confirm
) clicks on the Trash | . )
Trash icon i dialog for canceling | None
icon to cancel the
a contract
contract

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha

78



Build A Car Rental System Integrating Al Chatbot

3.1.2.11. Cancel

the booking

Dashboard

D

TC AUTO RENT

Picture 3.31: Cancel the booking page
Table 3.31: Description of cancel the booking screen

Screen Cancel the booking

Description | The admin or staff can cancel the booking

Screen The admin or staff clicks on the trash icon in the “Quan 1y xe” tab
Access when the booking is status “Chua c6 hop dong”

Screen Content

Item Type Data Description
) . Click the button to cancel the
Xac nhan Button .
booking
o Click the button to close the
Huy bo Button i )
confirm dialog
Screen Actions
Action Name | Description Success Failure
. Cancel booking | Cancel booking
The admin or staff .
, | successfully, then the | failed, then the
Cancel clicks on “Xac nhan”
. system shows a|system shows an
booking button to cancel the )
) success message: | error message: “Hiiy
booking o ) P
“Huy thanh cong” that bai”
Close the| The admin or staff | Close the confirm Nore
confirm dialog | clicks on the “Huy | dialog successfully
Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 79
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bod” button to close
the confirm dialog

3.1.2.12. Create the contract

Tao Hop Dong

Tén khich hang

Cong Pham

56 dién thogs

0382412724

K7/7, dudng Ngb S7 Lién, phuting Hoa Minh, quan Lién Chidu

Bién 53 xe

51K-448.86

Thé gian bt dau thué

23-05-2024 10:33

Thoi gian két thic thud

24-05-2024 16:33

Téng gid tién thué

2.864.400 VND

Picture 3.32: Create the contract page
Table 3.32: Description of create the contract screen

Screen Create the contract

Description | The admin or staff can create the contract

Screen The admin or staff clicks on the create icon in the “Quan 1y thué xe”
Access tab

Screen Content

Item Type | Data Description
Anh hop ddng | Image The images of the contract
Tén khéch

. Text The full name of the car renter
hang
S6 dién thoai | Text The phone number of the car renter
Dia chi Text The address to pick up the car
Bién s xe Text The car number for rental
Thoi gian bat _ _

\ . Text The start time for booking
dau thué
Thoi gian két | Text The end time for booking

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 80
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thac thué
Téng gia tién i
. Text The total price
thué
Click the button to create the
OK Button
contract
Close icon Icon Click the button to close the form
Screen Actions
Action Name | Description Success Failure
If the admin or staff
does not upload an
image, the system
displays an error
The admin or staff | Create a contract | message:
fills out all wvalid | successfully and the | + “Hay dang anh hop
Create a| information, then | system shows the | dong 1én!”
contract clicks on the “OK” | success message:
button to create a |+ “Tao hop dong |When creating a
contract thanh cong” contract fails, the
system displays an
error message:
+ “C6 16i xdy ra, vui
long thur lai!”
The admin clicks on
, Close the form
Close form the “X” icon to close None
successfully
the form

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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3.1.2.13. View contract list

Dashboard

=

TC AUTO RENT

Table 3.33: Description of contract list screen

Anh hop dong

&&= Pham Thanh Cong

Email S6Dié  Trang Thai

3l ongpham22072002+1

5
-

Picture 3.33: Contract list page

Screen View contract list

Description | The admin or staff can view a list of contracts

Screen The admin or staff clicks on the “Quan 1y hop dong” tab
Cl1CKS On the uan on a

Access y hop Cong

Screen Conten

Item Type | Data Description
Anh hop dong | Image The image of the contract
Tén khéch
. Text The full name of the car renter
hang
Email Text The email of the car renter
S6 dién thoai | Text The phone number of the car renter
bia chi Text The address to pick up the car
Téng sb tién | Text The total price
Thoi gian bat _ .
N Text The start time for booking
dau
Thoi gian két _ :
, Text The end time for booking
thac
, The status of booking (“Pang thuc
Trang thai Text

hién”, “Da tit toan”)

Performed: Pham Thanh Céng
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Click on the button to show the
Create icon Button form for creating a finalized
contract

Download
finalized Button
contract file

Click on the button to download the
Word file of the finalized contract

Screen Actions

Action Name | Description Success Failure

The admin or staff
clicks on the Create | Show the form for
icon to show the | creating a finalized | None
form for creating a | contract
finalized contract

Create a
contract

The admin or staff
clicks on the

Download a ) Download the
o download icon to| . . )
finalized finalized contract file | None
download the Word
contract ) o successfully
file of the finalized
contract

3.1.2.14. Create the finalized contract

Tat todn hgp déng

Tén khéch hang « Anh hop dong

Cong Pham °

Lo
S& dién thoai

0382412724

Dja chi

K7/7, duéing Ngé S§ Lién, phudng Hoa Minh, quan Lién Chiéu, thanh g

Bién s& xe

B83A-140.40

Théi gian bat dau thué

23-05-2024 10:34

Théi gian két thic thué

24-05-2024 10:34

Tdng gia tign thué

Picture 3.34: Create the finalized contract page (1)

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 83



Build A Car Rental System Integrating Al Chatbot

T4t toan hop déng

Thai gian két thic thué

24-05-202410:34

Tdng gia tién thué

765.000 VND

Tra xe trudc théi han(néu co)

Thés gian két thic thué

Gid tri két toan hop dbng

VND

Picture 3.35: Create the finalized contract (2)
Table 3.34: Description of create the finalized contract screen

Screen Create the finalized contract

Description | The admin or staff can create the finalized contract

Screen The admin or staff clicks on the create icon in the “Quan 1y hop
Access dong” tab

Screen Content

Item Type | Data Description
Anh hgp ddng | Image The images of the contract
Tén khach

. Text The full name of the car renter
hang
SO dién thoai | Text The phone number of the car renter
Dia chi Text The address to pick up the car
Bién s xe Text The car number for rental
Thoi gian bat _ _

\ . Text The start time for booking
dau thue
Thoi gian két _ _

i A Text The end time for booking
thac thué
Tong gia tién )
A Text The total price
thué
Thoi gian két _ _
, ) Text The real end time for booking

thac thué
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Gia tri  két
, \ Text The contract settlement value
toan hop dong
o The note for return the car ahead of
Ghi chu Text )
time
Click the button to create the
OK Button .
finalized contract
Close icon Icon Click the button to close the form
Screen Actions
Action Name | Description Success Failure

If the admin or staff
does not upload an

image, the system
displays an error
. Create a finalized | message:
The admin or staff Y
i .. | contract successfully | + “Hay dang anh tat
fills out all valid . .
Create al . ] and the system | toan hop dong 1én!”
o information, then
finalized ] shows the success
clicks on the “OK” i
contract message: When creating a
button to create a . . .
o + “Tat toan hop | finalized contract
finalized contract N . A .
dong thanh cong” fails, the system
displays an error
message:
+ “C6 16i xdy ra, vui
long thur lai!”
The admin clicks on
, Close the form
Close form the “X” icon to close None

the form

successfully

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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3.1.2.15. View the finalized contract list

5=

TC AUTO RENT

& Quan li ngudi dung

A Quan li nhan vién
& Quan i xe
[ Quén Ii thué xe

Y

TC AUTD RENT

& Quin li ngudi ding
& Quan li nhan vién
£ Quénlixe

[ Quén Ii thué xe

B Quén li hgp dong

B Quén i ma gidm gid

B Quan li bang 1ai xe

R Trang ca nhan

&

Dashboard

D Anh tat todn hop dong

Tén Khach Hang

Pham Thanh Thanh

Pham Thanh Thanh

&s= Pham Thanh Céng

Email S6 Dign Thoai
thanhcongpham22072002@gmail.co
gphat g 0 G
m
r Jpham22072002@g
82412

Picture 3.36: The finalized contract list (1)

Dashboard

Dia Chi

K7/7, duting Ngd S§ Lién, phubng Hoa

Minh, quén Lién Chigu, thanh phd Da
Néng

K7/7, duong Ngé S§ Lién, phudng Hoa

Minh, quén Lién Chigu, thanh phd Da
Néng

56 tign két todn

613.800 VND

488.000 VND

L& Pham Thanh Cong

Thai Gian Bat Dau Thai Gian Két Thic
20-05-2024 21-05-2024
21-05-2024 21-05-2024

Picture 3.37: The finalized contract list (2)
Table 3.35: Description of the finalized contract list screen

Screen

View the finalized contract list

Description

The admin or staff can view a list of finalized contracts

Screen
Access

The admin or staff clicks on the “Tét toan hop dong” tab

Screen Conten

Item

Type Data

Description

Anh tit toan

hop dong

Image

The image of the finalized contract

Tén khach

Text

The full name of the car renter

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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hang
Email Text The email of the car renter
S6 dién thoai | Text The phone number of the car renter
bia chi Text The address to pick up the car
S6 tién két

] Text The contract settlement value
toan
Thoi gian bat _ .

N 8 Text The start time for booking
dau
Thoi gian két _ .

Text The end time for booking

thuc

3.1.2.16. View driver’s license list

e

TC AUTO RENT

A Trang cé nhan

Dashboard

S4 Bang lai xe

3151216564

1231432115

32151231351

B2

- Pham Thanh Céng

ang Trang thai

Picture 3.38: The driver’s license list

Table 3.36: Description of the driver’s license list screen

Screen View the driver’s license list

Description | The admin or staff can view a list of all driver’s license

Screen . . TR ;e

A The admin or staff clicks on the “Quan ly bang lai xe” tab
CCesS

Screen Conten

Item Type | Data Description
Anh bang 14i . . .

. Image The image of the driver’s license
X

Performed: Pham Thanh Céng
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Sb bang 1ai xe | Text The number of driver’s license
Hang Text The class of driver’s license
. The status of driver’s license (“Pa
Trang thai Text
xac thuc”, “Chua xac thuc”)
Click the button to show the
Duyét Button confirm dialog to verify driver's
license
Click the button to show the
Trash icon Button confirm dialog to delete driver's
license
Screen Actions
Action Name | Description Success Failure
The admin or staff
clicks the “Duyét”
Verify driver’s | button to show the | Show the confirm None
license confirm dialog to | dialog successfully
verify the driver’s
license
The admin or staff
) clicks the trash icon .
Delete driver’s ) Show the confirm
to show the confirm None

license

dialog to delete the

driver’s license

dialog successfully

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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3.1.2.17. Verify driver’s license

Dashboard

=

TC AUTO RENT

S6 Bang lai xe

1231432115

&s= Pham Thanh Céng

Trang thai

Picture 3.39: Verify driver’s license page
Table 3.37: Description of verify driver’s license screen

Screen Verify driver’s license
Description | The admin or staff can verify the driver’s license of the user
Screen : . 2 17 W 145

The admin or staff clicks on the “Quan ly bang lai xe” tab
Access

Screen Content

Item Type Data Description
A Click the button to verify the
Duyét Button ) )
driver’s license
) Click the button to close the
Huy Button i i
confirm dialog
Screen Actions
Action Name | Description Success Failure
The admin or| Verify driver’s , )
. . Verify driver’s
staff clicks on| license successfully, | _
A license failed, then
the  “Duyét”| then the system
the system shows an | None
button to| shows a success
. | error message:
verify the| message: “Duyét L
) ) . ) “Duyét that bai”
driver’s license| thanh cong”
Close the| The admin or staff | Close the confirm Nore
confirm dialog | clicks on the “Huy” | dialog successfully

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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button to close the
confirm dialog

3.1.2.18. Delete driver’s license

Dashboard

=

TC AUTO RENT

S6 Bang li xe

Trang théi

Picture 3.40: Delete driver’s license page
Table 3.38: Description of delete driver’s license screen

Screen Delete driver’s license
Description | The admin or staff can delete the driver’s license of the user
Screen _ . I
The admin or staff clicks on the “Quan Iy bang lai xe” tab
Access
Screen Content
Item Type | Data Description
) Click the button to delete the
Xoa Button ) )
driver’s license
) Click the button to close the
Huy Button ) )
confirm dialog
Screen Actions
Action Name | Description Success Failure
The admin or| Delete driver’s | Delete driver's
staff clicks on| license successfully, | license failed, then
the “Xo6a”| then the  system | the system shows an | None
button to| shows a success | error message: “Xoa
delete the| message: “Xéa | that bai”

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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driver’s license| thanh cong”

confirm dialog

The admin or staff
Close the| clicks on the “Huy”
confirm dialog | button to close the

Close the confirm
dialog successfully

None

3.1.2.19. View the coupon list

Dashboard

TC AUTD RENT

D Ma giam gid
% Quéan Ii ngudi ding

B Quan i nhdn vién 1 TETDENXUANVE
& Quénlixe

TESTMAGIAMGIA
[ Quan li thué xe
E Quan Ii hop dang 3 MUAHE

B Tt toan hop déng

E Quan li bang 14 xe

4

Mo t chi tiét Ngay hét han

Mimg t&t dén xuan vé 2024-05-3116:21 - ':'
Test ma gidm gid 2024-05-24 16:20 a n
Chao dén mia hé bang ma

- et 2024-05-3116:30 n
giém gid 20%

Picture 3.41: The coupon list page

Table 3.39: Description of the coupon list page

Screen View the coupon list

Description | The admin or staff can view a list of all coupon

Screen
Access

The admin or staff clicks on the “Quan li ma giam gia” tab

Screen Content

Item Type Data

Description

Ma giam gia | Text

The name of the coupon

Mirc gidm gia | Text

The discount on the coupon

M6 ta chi tiét | Text

The description of the coupon

Ngay hét han | Text

The expiration day of the coupon

Tao ma giam

gia

Button

form for creating the coupon

Click on the button to show the

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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. Click on the button to show the
Edit icon Button .
form for updating the coupon
Click on the button to show the
Trash icon Button confirmed dialog for deleting the
coupon
Screen Actions
Action Name | Description Success Failure
The admin or staff
clicks on the “Tao
e a _ .| Show the form for
Create a new| méi ma giam gid” i
creating a  new | None
coupon button to show the
_ coupon
form for creating a
new coupon
The admin or staff
clicks on the edit | Show the form for
Update coupon| .
) i icon to show the | updated coupon | None
information . .
form for updated | information
coupon information
The admin clicks the
trash icon to show | Show the confirm
Delete coupon ] i ) None
the confirm dialog to | dialog successfully
delete the coupon

Performed: Pham Thanh Céng

Instructor: MSc. Mai Van Ha
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3.1.2.20. Create

a new coupon

Tao mdi ma gidm gia

= Tén Ma Gidm Gid

test

* Mirc giam gid

15

= M 1a chi tiét

Giam gia

Ngay hét han

29-06-2024 21:57

Picture 3.42: Create a new coupon page

Table 3.40: Description of create a new coupon page

Screen Create a new coupon

Description | The admin or staff can create a new coupon

Screen The admin or staff clicks on the “Tao m&i ma gidm gid” button in
Access the “Quén 1i ma giam gid” tab

Screen Content

Item Type | Data Description
Tén ma giam
gi Text The name of the coupon
i
Muic giam gia | Text The discount on the coupon
M0 ta chi tiét | Text The description of the coupon
Ngay hét han | Text The expiration day of the coupon
o Click the button to create a new
Tao méi Button
coupon
Close icon Icon Click the button to close the form
Screen Actions
Action Name | Description Success Failure

Create a new

The admin or staff

Create a new coupon

The admin or staff

fills out all wvalid | successfully and the | fills in the invalid
coupon . . . .

information, then | system shows the | information:
Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 93
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clicks on the “Tao

mo1” button to create

SUCCESS message:

+ “Tao mdi ma giam

- Prevent submitting
the form

a new coupon gia thanh cong” - The  system
displays an error
message with
missing information
for each field

The admin clicks on

Close the form

the “X” icon to close None

the form

Close form
successfully

3.1.2.21. Update the coupon

Cap nhat ma giam gia
* Tén Ma Gidm Gid
TETDENXUANVE

*+ Mure gidm gid
30

* M@ ta chi tigt

Mimg 18t dén xusn vé

Ngay hét han

31-05-2024 16:21

Cép nht

Picture 3.43: Update the coupon page
Table 3.41: Description of update the coupon page

Screen Update the coupon

Description | The admin or staff can update coupon information

Screen The admin or staff clicks on the edit icon in the “Quan li ma giam
Access giad” tab

Screen Content

Item Type | Data Description
Tén ma giam
qid 8 Text The name of the coupon
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Murc giam gia | Text The discount on the coupon
MO ta chi tiét | Text The description of the coupon
Ngay hét han | Text The expiration day of the coupon
o Click the button to update coupon
Cép nhat Button . i
information
Close icon Icon Click the button to close the form

Screen Actions

Action Name | Description Success Failure
The admin or staff
The admin or staff fills in the invalid
i ) . | Update coupon | . i
fills in all wvalid|. . information:
i . information .
information that - Prevent submitting
successfully and the
Update coupon| needs to be updated, the form
) i ) system shows the
information then clicks on the - The  system
A A success message: )
“Cap nhat” button to A o displays an error
+ “Céap nha ma giam )
update coupon | . A message with
] . gia thanh cong” Lo . .
information missing information
for each field
The admin clicks on
) Close the form
Close form the “X” icon to close None

the form

successfully

Performed: Pham Thanh Céng
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3.1.2.22. Delete the coupon

%

TC AUTO RENT

E 32 1] » »
> 2 2 9 ©

Dashboard

D Ma gidm gid

1 TETDENXUANVE

TESTMAGIAMGIA 15!

MUAHE

Picture 3.44: Delete the coupon page

Muc giam gia

est ma gidm gia 2024-05-2416:20

2024-05

Table 3.42: Description of delete the coupon page

Ngay hét han

2024-05-3116:21

3116:.

Zis  Pham Thanh Céng

Ban cb chic chin mudn xoa ma gidm gid nay?
(o]
a

a

Screen Delete the coupon

Description | The admin or staff can delete the coupon

Screen The admin or staff clicks on the trash icon in the “Quan 1i ma giam
Access gia” tab

Screen Content

Item Type | Data Description
i Click the button to delete the
Xoa Button

coupon

Click the button to close the
Huy Button i ]

confirm dialog
Screen Actions
Action Name | Description Success Failure

The admin or staff

Delete the coupon

Delete the coupon

) ) successfully, then the | failed, then  the
Delete the| clicks on the “Xo6a”
system shows a|system shows an
coupon button to delete the L
coupon success message: | error message: “Xoa
“X6a thanh céng” | that bai”
The admin or staff
Close the| clicks on the “Huy” | Close the confirm

confirm dialog

button to close the
confirm dialog

dialog successfully

None

Performed: Pham Thanh Céng
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CONCLUSION

1. The achieved results

1.1 In terms of theory
- Mastered knowledge of system design and database management.

- Clearly understood the principles and methods of designing A Car Rental
System Integrating Al Chatbot.

- Learned how to analyze system operations.

- Successfully applied theoretical principles to the design and implementation of
the system.

1.2 In terms of application
- Successfully built a Car Rental System Integrating Al Chatbot with practical

applications.

- Provided an intuitive and user-friendly interface.

- Met the management functions for users, employees, cars, bookings, ... for the
admin and staff.

- Conveniently met the functions of searching, viewing car information, renting

cars, online payment, ... for users.

2. Limitations
— In addition to the achieved results during the implementation of the project, the

system still has some limitations:

o The project has not been deployed and tested on a large scale.

o The application has not been thoroughly tested for deficiencies.

o The Chatbot's dataset is not large enough to fully address all user
queries.

o The website does not have a refund feature when a user cancels a
booking.

o Due to limited time and practical experience, the problem analysis has
been relatively comprehensive but has not fully described every aspect
of the issue.

3. Future Development Directions
- Some research and development directions for the project could include:

o Scaling up the system and testing it in various environments.
o Integrating a refund feature to allow users to cancel bookings and receive
refunds conveniently and automatically.

Performed: Pham Thanh Cong Instructor: MSc. Mai Van Ha 97



Build A Car Rental System Integrating Al Chatbot

o Collecting and analyzing user queries to improve the efficiency and
accuracy of the Chatbot.

Performed: Pham Thanh Céng Instructor: MSc. Mai Vin Ha 98
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