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SUMMARY

Topic title:  Building an application to support finding parking locations
Student name: Le Ngoc Hung

Student ID: 102200019 Class: 20T1

Project summary:

This application is developed with the aim of supporting users finding nearby
parking locations. It allows users to easily reserve parking lots and make payments for
their desired parking lots. By integrating MOMO payment method, this application aims
to make it easier for users to reserve space in a parking lot. The main features of the
application are providing real-time information about the status of parking lots, allowing
users to easily search for and reserve parking lots, helping users easily view their
reservation history, providing directions to the desired parking lot in the easiest way
possible. Moreover, parking owners and users can contact each other to exchange

information about parking lot information by sending and receiving real-time messages.
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Building an application to support finding parking locations

INTRODUCTION

1. The purpose of implementing the project

Nowadays, in large cities such as Hanoi, Ho Chi Minh, Da Nang..., the density
of cars per capita is relatively high. The current situation can be observed when moving
on streets, where roads are narrow and sidewalks are small, resulting in parking on the
road or sidewalk, which only partially meets the small parking needs of people when
traveling. Although there are many parking lots, people often waste time searching for
parking spaces near their desired locations because they are not aware of where the
parking lots are.

Therefore, the development of a parking lot search application is essential to
address the difficulties mentioned above. Currently, there are some applications on the
market aimed at solving this issue, such as Viettel's MyParking. However, this
application still has some limitations, which will be discussed later in this report.
Recognizing the essential needs and problems faced by vehicle owners participating in
traffic, | have decided to choose the topic "Building an application to support finding
parking locations" specifically for Vietnamese users.

2. The objectives of the project

The objective and scope of the project are to design and develop an application
that can run on the Android platform, fulfilling basic functions such as posting parking
spots, displaying parking locations on a map, searching for and reserving parking spots.
This application can generate passive income for individuals who have unused parking
spaces at home by allowing them to post these spaces for those in need, as well as help
parking lots find consumers easily. Users can both be individuals searching for parking
spots and parking lot owners.

3. Scope and subjects of research
3.1. Scope

The scope of this project encompasses the development and implementation of
a mobile application for searching and booking parking spots. The key areas covered in
this project include:

o User Management: Handling user registration, login, and profile
management.
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« Parking Spot Search and Booking: Implementing functionalities for users to
search for available parking spots, view details, and book them.

« Parking Spot Management: Allowing parking spot owners to add, update, and
manage their parking spots.

« Notifications: Implementing a system to send real-time notifications to users
about their bookings and other relevant updates.

« Payment Integration: Facilitating secure online payments for parking spot
bookings.

« Map Integration: Utilizing Google Maps API for location services and visual
representation of parking spots.

« Data Storage and Security: Ensuring secure storage and management of user
and parking spot data using Firebase services.

The project aims to provide a comprehensive solution that addresses the needs of
both users looking for parking spots and parking spot owners managing their spaces.

3.2. Research Subjects

The research subjects involved in this project include:

« End Users: Individuals who use the application to search for, book, and
manage parking spots. These users are primarily vehicle owners who need
convenient parking solutions.

o Profile:
= Age: 18-60 years
= Gender: All genders

= Occupation: Varied, including office workers, shoppers, and
residents of urban areas

= Technology Proficiency: Basic to intermediate level of
smartphone usage

o Parking Spot Owners: Individuals or entities that own parking spaces and
wish to offer them for booking through the application. These users manage
their parking spots and monitor bookings.

o Profile:
= Age: 25-60 years
= Gender: All genders

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu 2
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= Occupation: Property owners, businesses, or individuals with
extra parking space

= Technology Proficiency: Basic to intermediate level of
smartphone and web application usage

4. Research method
The tasks required to complete the project include:

Brainstorming ideas and detailing all aspects of the project.

Researching theoretical foundations, analyzing functionalities, and systems.
Designing the corresponding database.

Designing the interface, implementing functionalities.

Testing, debugging, and refining the product to completion.

5. The structure of the thesis

Chapter 1: Theoretical foundation

Chapter 2: System analysis and design
Chapter 3: Building application and testing
Chapter 4: Conclusion and future development
References
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CHAPTER 1: THEREOTICAL FOUNDATION

1.1. Technology used
1.1.1. Android with Kotlin

Kotlin is a versatile programming language developed by JetBrains in 2011 and
publicly introduced in 2016. Kotlin is designed to run on the Java Virtual Machine
(JVM) and is an object-oriented programming language, interoperable with Java, and
supports functional programming features. Kotlin has been officially supported by
Google for Android application development since Android Studio version 3.0.

With many outstanding advantages, Kotlin has become one of the most popular
programming languages in the developer community. Below are the advantages of
Kotlin:

« Safety: Kotlin is designed to ensure safety during application development. Kotlin
supports static type checking, allowing programmers to detect and fix data type-
related errors before the application is compiled. Additionally, Kotlin also
supports null-safety features to avoid null-related errors.

« Simplicity: Kotlin has simple syntax, easy to read, and understand. This makes
source code development and maintenance easier.

« Efficiency: Kotlin allows programmers to write concise and understandable source
code, reducing development time and increasing the efficiency of the application
development process.

« Compatibility: Kotlin is an interoperable language, allowing programmers to
interact with libraries or other source code in different languages such as Java,
C++, and Python.

« Extensibility: Kotlin supports extension functions, allowing programmers to
extend classes and methods of existing libraries without modifying the original
source code.

« Community: Kotlin has a large community of programmers, with many documents
and open-source projects shared publicly on the Internet. This helps programmers
easily find supporting documents and answers to questions during development.

In summary, Kotlin is a versatile, safe, simple, efficient, compatible, extensible,
flexible, mobile application-supporting, modern programming language with a
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large community of programmers. With all these advantages, | have chosen
Kotlin as the main programming language to build the application for this project.

Android Development
with Kotlin

Figure 1.1. Android development with Kotlin

1.1.2. Back-end server

1.1.2.1. Typescript

TypeScript is an open-source project developed by Microsoft. It can be
considered as an advanced version of JavaScript by adding optional static typing and
object-oriented features that are not present in JavaScript. TypeScript can be used to
develop applications for both client-side (Angular2) and server-side (NodelS).

TypeScript utilizes all features of ECMAScript 2015 (ES6) such as classes and

modules. It does not stop there; if ECMAScript 2017 is released, TypeScript will likely
upgrade its version to incorporate the latest techniques from ECMAScript.

Below are some advantages of TypeScript:

« Easy development of large projects: By using the latest techniques and object-
oriented programming, TypeScript makes it easy to develop large projects.

« Multiple framework choices: Nowadays, JavaScript frameworks are
gradually encouraging the use of TypeScript for development, such as
AngularJS 2.0 and lonic 2.0.

« Support for features of the latest JavaScript versions: TypeScript always
ensures the full use of the latest JavaScript techniques, such as the current
version ECMAScript 2015 (ES6).
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« It is an open source, so it’s free to use. Moreover, it is still supported by the
huge community.

Figure 1.2. Introduction to TypeScript

1.1.2.2. MongoDB Atlas

MongoDB is an open-source NoSQL database and one of the leading NoSQL
databases, used by millions of users. MongoDB is written in C++. Additionally,
MongoDB is a cross-platform database, operating on the concepts of Collection and
Document. It provides high performance, high availability, and easy scalability.

NoSQL is an open-source type of database management system that does not
use Transact-SQL for querying information. NoSQL stands for "Not Only SQL" or
"None-Relational SQL," as it is often called. This database is developed on JavaScript
Framework with JSON data type. (The syntax of JSON is "key: value.") NoSQL
emerged as a patch for the shortcomings and limitations of the relational RDBMS data
model in terms of speed, features, scalability, and memory cache.

Below are some advantages of MongoDB:

« Less schema: Since the schema is generated to group objects into a cluster for
easy management. For example, creating a schema named Students will only
include objects related to students in this schema. In MongoDB, however, a
single collection can contain multiple different documents. Each document can
have different fields, content, and sizes.

o Clear object structure.

« No complex joins.
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« Extremely large scalability: Scaling data without worrying about foreign keys,
primary keys, constraint checking, etc. MongoDB allows replication and
sharding, making scaling easier.

. mongoDB. Atlas

Figure 1.3. Introduction to MongoDB Atlas

1.2. AWS

Amazon Simple Storage Service (Amazon S3) is an object storage service with
scalable storage capacity, high availability, security, and industry-leading
performance. You can use Amazon S3 to store and retrieve data of any volume, at any
time, from anywhere.

S3 is secure because AWS provides:

« Data encryption for stored data, which can occur in two ways: encryption at the
client-side and encryption at the server-side.

« Multiple copies are maintained to facilitate data recovery in case of data
corruption.

« Versioning, where each edit is stored for use when needed.

You can store any type of data in any format. When discussing storage capacity
on S3, the number of objects that can be stored on S3 is unlimited. An object is a basic
entity in S3, consisting of data, keys, and metadata.

servicoe'sl ‘ 33

Figure 1.1. Introduction to Amazon Web Services

1.3. Firebase Cloud Messaging
Firebase Cloud Messaging (FCM) is a cross-platform messaging solution that lets
you reliably send messages at no cost.
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Using FCM, you can notify a client app that new email or other data is available to
sync. You can send notification messages to drive user re-engagement and retention.
For use cases such as instant messaging, a message can transfer a payload of up to 4096
bytes to a client app.

With FCM, you can send two types of messages to clients:

« Notification messages, sometimes thought of as "display messages.” These are
handled by the FCM SDK automatically.
« Data messages, which are handled by the client app.

Notification messages contain a predefined set of user-visible keys. Data messages,
by contrast, contain only your user-defined custom key-value pairs. Notification
messages can contain an optional data payload. The maximum payload for both message
types is 4096 bytes, except when sending messages from the Firebase console, which
enforces a 1000-character limit.

Message building and FCM Platform-level SDK
targeting backend message transport on device

Android
D
Notifications l
Console GUI
Send to topic >
or instance e ———
Admin SDK |

HTTP

S
Trusted

Environment

Figure 1.1. Introduction to Firebase Cloud Messaging

1.4. RESTful API
1.4.1. Introduction to RESTful API

A REST API (also called a RESTful APl or RESTful web API) is an application
programming interface (API) that conforms to the design principles of the
representational state transfer (REST) architectural style. REST APIs provide a flexible,
lightweight way to integrate applications and to connect components in microservices
architectures.
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API (Application Programming Interface) is a set of rules and mechanisms through
which an application or component interacts with another application or component.
APIs can return data that your application needs in common data formats such as JSON
or XML.

REST (Representational State Transfer) is a type of data structure transformation,
an architectural style for writing APIs. It uses simple HTTP methods to facilitate
communication between machines. Therefore, instead of using a URL to handle some
user information, REST sends an HTTP request like GET, POST, DELETE, etc. to a
URL to process data.

RESTful API is a standard used in designing APIs for web applications to manage
resources. RESTful is one of the commonly used API design styles today for different
applications (web, mobile, etc.) to communicate with each other.

The most important function of REST is to define how to use HT TP methods (such
as GET, POST, PUT, DELETE...) and how to format URLs for web applications to
manage resources. RESTful does not dictate the logic of application code and is not
limited by the programming language of the application. Any language or framework
can be used to design a RESTful API.

REST API
Design

GET Nasks - display all tasks

POST ftasks - create a new task
GET hasks/{id} - display a task by ID
PUT ftasks/{id} - update a task by ID
DELETE Ntasks/{id} - delete a task by ID

Client

Figure 1.6. Introduction to RESTful API

1.4.2. RESTful API workflow

REST primarily operates based on the HTTP protocol. The basic operations
mentioned above will use specific HTTP methods:

« GET (SELECT): Retrieves a Resource or a list of Resources.
« POST (CREATE): Creates a new Resource.
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« PUT (UPDATE): Updates information for a Resource.
o DELETE (DELETE): Deletes a Resource.
These methods or operations are commonly referred to as CRUD, corresponding

to Create, Read, Update, Delete actions.

1 H Application .
AppllCEltlDI"l Interface API HTTP Client
b '
fentrypoint
G . feollection — .
[ E— fresourcel N Client App
- Sy ML — REST Library
ZI ta_resourcel) J'C'D;:ECTIOI'IE ! T, (optional)
! from_resourcef) esource application-res .
fresrouce2 R T HTTP Lunrar!m:;
g L ) i
Application
Data Model Resource Model
| Server | [ e

Figure 1.7. Workflow of RESTful API

1.4.3. Status codes

When we request an API, there are several status codes to identify the outcome:
» 200 OK — Successful response for GET, PUT, PATCH, or DELETE methods.

« 201 Created — Returned when a Resource has been successfully created.

» 204 No Content — Returned when a Resource has been successfully deleted.
« 304 Not Modified — Client can use cached data.

» 400 Bad Request — Invalid request.

« 401 Unauthorized — Authentication is required for the request.

« 403 Forbidden — Access is forbidden.

» 404 Not Found — Resource not found at the requested URI.

« 405 Method Not Allowed — Method is not allowed for the current user.

» 410 Gone — Resource is no longer available, old version no longer supported.
« 415 Unsupported Media Type — Resource type not supported.

» 422 Unprocessable Entity — Data could not be validated.

» 429 Too Many Requests — Request rejected due to rate limiting.
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HTTP Status Codes

Level 200 Level 400 Level 500

200: OK 400: Bad Request 500: Internal Server Error
201: Created 401: Unauthorized 501: Not Implemented
202: Accepted 403: Forbidden 502: Bad Gateway

203: Non-Authoritative 404: Not Found 503: Service Unavailable
Information 409: Conflict 504: Gateway Timeout
204: No content 599: Network Timeout

Figure 1.8. HTTP Status Codes

1.5. Google Maps API

The Google Maps API is a set of application programming interfaces provided by
Google that allows developers to incorporate Google Maps features and data into their
applications. To use the Google Maps API in their application, developers need to
register and have an account on the Google Cloud Platform. They will then receive an
API key to access the API's features. Additionally, Google provides a variety of
documentation and examples to guide developers on how to use the API and integrate it

into their applications.

The Google Maps API is a powerful set of tools and services provided by Google
that enable developers to integrate various mapping features and geographic data into
their applications. Here are some key aspects and functionalities of the Google Maps
API:

« Map Display: Developers can embed interactive maps directly into their websites
or mobile apps. These maps can be customized in terms of style, markers,
overlays, and layers to suit specific needs.

« Geocoding: The API provides geocoding services, allowing developers to convert
addresses (forward geocoding) or coordinates (reverse geocoding) into

geographic locations on the map.

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu 11
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« Directions and Routing: Developers can incorporate routing and navigation
functionalities into their applications, enabling users to get directions between
two or more locations, including options for different modes of transportation
like driving, walking, or public transit.

« Places Search: The API offers powerful place search capabilities, allowing users
to search for various types of places (such as restaurants, businesses, landmarks)

within a specified area or along a route.

Google Maps API

A

Figure 1.9. Introduction to Google Maps API

1.6. Chapter conclusion
In this chapter, | have provided the theoretical foundation and all the technology

used to build the application.
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CHAPTER 2: SYSTEM ANALYSIS AND DESIGN

2.1. Project requirements analysis
2.1.1. Main features of the project
Currently, there are existing applications for finding and booking parking spaces on
the market, such as My Parking developed by Viettel, which is already in use. After
using and referencing this application, | have identified some basic functionalities for
my project like My Parking as follows:
« Support for search and booking by time, and quick, convenient online payment.
« Integration with Google Maps, allowing users to easily search for and
accurately locate parking spots.
« Availability of multiple parking locations in densely populated areas, especially
shopping centers, making it easy for users to find parking spots.
Additionally, I propose to improve my application with several distinctive features:
« Unified application for both users and parking lot owners: Unlike My Parking,
which is divided into two separate applications—one for parking lot owners and
one for users searching for parking spots—my application will provide both
functionalities in a single app, allowing users to switch roles easily.
Support for families with unused space: My application will enable households with
unused space to generate income by creating their own parking spots on the map for

users to choose from.

2.1.2. Target users

The application is designed for two primary types of users: general users and

parking owners.

e General users: These are the everyday users who interact with the application to
find and book parking spaces. They can view detailed information about
available parking spaces, including location, availability, and price. Users can
book a parking spot and make payments directly through the application.

e Parking locations owners: These are individuals or businesses that own parking
spaces and wish to list them on the application. Owners can add new parking

spots to the system and edit details of existing spots.
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2.2. System Design Analysis Diagram
e System Use-case diagram

User

Change to parking lot owner

Register

Edit personal information

View parking history

==ektends>> Receive new parking order nofification

<<extends2>'

View parking order history

<<exfends=>

”
o
@

-y
@

=1
=%
@

v

v

S Add new parking lot

<<exténds>>

‘. Edit parking lot information
View all current parking lots

Sredendss View lot detai™ —eends=>
View nearby parking lotsp s e e evvvaea P "7 0T T Jessseenennn Reserve parking slot

Figure 2.1. System Use-case diagram
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e Use-case Adding new parking lot

<<include=>

Choose parking location

W “

<<include=> "
> Add parking utilities

)
'
'
Il
'
'
il
il

,+*.+"==include>>

"" ___________
8o, =<include>>

Add new parking lot Add parking opening hours

NN, <<include>>

N, LT Add price per hour

User ; N <<ifigjude™
<<include== 2

‘\

X

"\ Add total parking slots

\
\

1 s

Add parking lot description

|| i

Figure 2.2. Use-case Adding new parking lot

e Use-case Editing personal information

==include==

Edit personal

==gxtend=> Change avatar
7

information

Change name, phone

<<extend=="
number

1
v
[y
\
)
\
'

User

Figure 2.3. Use-case Editing personal information
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e Use-case Viewing parking lot detail

View available slots

<<extend=>

=<include=>

View parking lot detail
information

User

Reserve parking space

Figure 2.4. Use-case Viewing parking lot detail

e Use-case Reserving lot

hoose parking location and

parking time

i
=<<include>>| g
i

Add vehicle plate

’ -

Reserve parking slot f<7_
“>~.._=<include=>

' Make a payment

User Extends condition:
Parking lot is in opening
hours and there are still

available slots

Figure 2.5. Use-case Reserving lot
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2.3. Business processes
e Login process

User login business process

User System

‘ Click on Login Return login
button screen

False

Enter and send email

and password data Authenticate user

Exit from the
current screen

Go to Home
screen

Figure 2.1. Login activity diagram
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e Add new parking lot process

Add new parking lot process

User System

‘ lick button add

new parking lot

hoose location and click
Continue

nter parking lot's name
and choose utilities and
click Continue

how the screen to
choose location

how the screen {0
add parking lot's
name and utilities

how the screen to
choose parking
opening hours

Show the screen to add
parking lot images

Choose opening hours
and click Continue

Show the screen to add
parking per hour and
available slots

Show the Complete
screen

Add images and click
Continue

Figure 2.2. Add new parking lot activity diagram
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e Reserve parking slot process

Reserve parking slot process

User System

Show the
eservation scree

. Click Reserve
parking button

/

Add plate and choose
parking time and click
Continue button

Show the
onfirmation scree

Show the payment
screen

Validate payment

Click Reserve button

nier payment card
information and click }——t——>»
Pay button

’ P /7 Show the Payment
& Qccess screen

Figure 2.3. Reserve parking lot activity diagram
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Find nearby parking lots process

Find nearby parking lots process

User

System

‘Search this area”

Show all lots near the

current location

Click on the

button

Getalllo

Get the current position
on the map

/isible area on the map,

ts within the

Figure 2.9. Find nearby parking lots activity diagram

2.4. Use-case specification

Login use case specification

Use case hame

Login

Actor

User

Pre-condition

User already have account

Purpose Allow logging in and using application with specific
functions.
Triggered event Click on the Login button after entering email and password.
Order of action | Performer | Action
Main path 1. User Click the Login button
2. System Navigate to the Login screen

Performed Student: Le Ngoc Hung

Instructor: Dr. Nguyen Van Hieu
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3 User Enter email and password
4 User Click the login button
5. System Validate email and password
6 System Navigate to the Home screen
5A. System Show error message: email
and password must not be
empty.
5B. System Show error message: email is
Alternative path not registered yet.
5C. System Show error message: wrong
password
5D. System Show error message: incorrect
email format
Post condition Login success and move to the home screen

Table 2.1. Login Use-case specification

e Add new parking lot specification

Use case hame

Add new parking lot

Actor

User

Pre-condition

User is registered as a parking lot owner

Purpose

Allow user to add new parking lot.

Triggered event

User clicks the “Add new parking lot” button.

Main path

Order of action | Performer Action

Click the “Add new parking
1 User

lot” button

Navigate to the add parking
2 System

lot screen.

Choose the current location
3 User ] )

or the desirable location.
4 User Click the “Continue” button

Performed Student: Le Ngoc Hung

Instructor: Dr. Nguyen Van Hieu
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Navigate to the “Add name
S System o
and utilities” screen.

Enter parking lot name and
choose utilities for the

6 User ) )
parking lot and click

“Continue” button.

Navigate to the “Add time
7 System .
and images” screen.

Add parking hours and
8 User images for the parking lot

and click “Continue” button.

Navigate to the “Add price
9 System
and available slots” screen.

Enter price per hour and
10 User available slots and click

“Continue” button.

Show the preview of the
11 System )
parking lot.

Click the “Confirm” button
12 User to finish adding new parking
lot.

Navigate to the “Add parking
13 System
lot complete” screen.

Show error message: parking
TA System lot name and utilities must

Alternative path not be empty.

Show error message: images
9A System
must be selected.
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11A System

Show error message: price
and available slots must not

be empty.

Post condition

Add new parking lot successful and move to the home screen

Table 2.2. Add new parking lot specification

e Reserve parking lot specification

Use case hame

Reserve parking lot

Actor

User

Pre-condition

User already have an account

Purpose

Allow user to reserve a place at a parking lot.

Triggered event

User clicks the “Order lot” button.

Order of action Performer Action

1 User Click the “Order lot” button
Navigate to the view parking

2 System )
lot detail screen.
Enter the parking duration,

3 User vehicle plate and click on the
“Pay now” button.
Navigate to the Order

4 System ) )

_ confirmation screen.
Main path :

5 User Click the “Pay now” button.
Navigate to the Payment with

6 System
MOMO screen.
Enter the card number, valid
time, card holder name and

7 User '
click the “Confirm payment”
button.
Navigate to the Payment

8 System
successful screen.
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Alternative path

3A

System

Show error message: Vehicle

plate must not be empty.

8A

System

Show error message: Card

information incorrect.

Post condition

direction to parking location.

Reserve parking lot space successful and move to the Show

Table 2.3. Reserve parking lot specification

e Find nearby parking lots specification

Use case hame

Find nearby parking lot

Actor

User

Pre-condition

User already have an account

Purpose

Allow user to search for nearby parking lots

Triggered event

User clicks the “Search this area” button.

Order of action Performer Action
Click the “Search this area”
1 User
button.
Get the current location of
2 System
the user.
Main path Find all the parking lots that
is within the visible area of
3 System ]
the maps and show it on the
map screen.
View all the parking lots in
4 User
the current area.
If there’s no parking lots
Alternative path 3A System nearby, show the maps with

no parking lots.

Post condition

Show all the parking lots in the current area.

Table 2.4. Find nearby parking lots specification

Performed Student: Le Ngoc Hung
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2.5. Database design

payments
+ _id: Objectld
+ partner_code: string
+ order_id: string
+ amount: string
+request_id: string
+ request_type: string
+ extra_data: string
+ signature: string
notifications +trans_id: string
+_id: Objectld + pay_type: string
+ receiver: Objectid o +sender: Objectid
+ source: string i< + receiver: Objectld lots
15 BctiVesbookan + lot: Objectid > +_id: Objectld
+ read: boolean + owner: Objectid
+ content: string + address: string
accounts + description: string
o 7+_id: Objectld ¥ + latitude: number
+_id: Objectid +emai::slring + longtitude: number
+ account: Objectid N password}: o Fmak:olols:number
+ access_key: string i *is_active: bool
+ secret_key: string . IR
+ partner_code + phone: string + parking_types: [string]
* Is_active: bool + vehicle_types: [string]
+ fcmToken: string + images: [string]
+ accessToken: string + features: [string]
contacts + refreshToken: string +lot_name: string
+ _id: Objectid St + plates: [string]
+ participants: [Objectid] + role: number
+ latest_message: string
+ sender: Objectld
o orders
+_id: Objectid
+ account: Objectid
messages + lot: Objectld >
+_id: Objectld >t +is_canceled: boolean
+ text: siring s + start_time: number
+ sender: Objectld 3 + end_time: number
+ contact: Objectid
Figure 2.9. Database design
e Table Accounts
Field Data type Constraint | Explanation

_id Objectld

Primary key

Mongo Id

email String

Account email

Performed Student: Le Ngoc Hung

Instructor: Dr. Nguyen Van Hieu
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name String Account name
password String Account password
phone String Phone number
avatar String Account avatar
is_active Boolean Delete flag
+ true: if account has
been deleted
+ false: if account has not
been deleted
fcmToken String Token to send push
notification
role Enum Role in the application
(User/Owner)
refreshToken String Can be used to refresh
access token
plates [String] List of plates of vehicles
of user
Table 2.5. Table Accounts
e Table Lots
Field Data type Constraint | Explanation
_id Objectld Primary key | Mongo Id
owner String Owner of the lot
address String Lot address
description String Lot description
latitude String Lot latitude
longitude String Lot longitude
max_slots Boolean Total available slots of the lot
Is_active String Delete flag
+ true: if account has been
deleted
+ false: if account has not been
deleted
price Enum Rental price per hour

Performed Student: Le Ngoc Hung

Instructor: Dr. Nguyen Van Hieu

26




Building an application to support finding parking locations

parking_types String Type of the parking lot
vehicle_types [String] List of plates of vehicles of
user
images [String] List of images of the lot
features [String] List of features of the lot
lot_name String Lot name
start_time String Start parking time of the lot
end_time String End parking time of the lot
order_count Number Total orders of the lot
review_count Number Total reviews of the lot
review_avg Number Average review of the lot

Table 2.6. Table Lots

e Table Orders

Field Data type Constraint | Explanation
_id Objectld Primary key | Mongo Id
account Objectld Order of an account
lot Objectld Order at a specific lot
Is_canceled Boolean Cancel flag:
+ true: if order has been
canceled
+ false: if order has not been
canceled
plate String Plate of the vehicle
total_price Number Total price of the order
start_time String Start order parking time
end_time String End order parking time

Table 2.7. Table Orders

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu
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e Table Payments

Field Data type Constraint | Explanation
_id Objectld Primary key | Mongo Id
partner_code String Partner code
order_id String Order id of payment
amount String Amount of payment
request_id String Request id
request_type String Request type
extra_data String Extra data
signature String Signature of payment
trans_id String Transfer id
pay_type String Pay type
sender Objectld Sender of payment
receiver Objectld Receiver of payment
lot Objectld Lot

e Table Momos

Table 2.8. Table Payments

Field Data type Constraint | Explanation
_id Objectld Primary key | Mongo Id
account Objectld Current account
access_key String Access key to momo
secret_key String Secret key to momo
partner_code String Partner code

Table 2.9. Table Momos

e Table Notifications

Field Data type Constraint | Explanation
_id Objectld Primary key | Mongo Id
account Objectld Current account
access_key String Access key to momo
secret_key String Secret key to momo

Performed Student: Le Ngoc Hung
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partner_code

String

Partner code

Table Contacts

Table 2.10. Table Notification

Field Data type Constraint | Explanation
_id Obijectld Primary key | Mongo Id
participants [Objectld] List of participants
latest_message String Latest message of a contact
sender Objectld Sender id
created_at String Time created contact
updated_at String Time updated contact

Table Message

Table 2.11. Table Contacts

Field Data type Constraint | Explanation
_id Objectld Primary key | Mongo Id
text String Text message
sender Objectld Sender of the message
contact Objectld Contact of the message
created_at String Time created message
updated_at String Time updated message

2.6. Chapter conclusion

Table 2.12. Table Message

This chapter provides an overview of the technical and business requirements

that the system must meet. It covers the process of designing and building the system,

presents several basic diagrams that illustrate the main functions of the system,

database design and explanation of all tables in the database.
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CHAPTER 3: BUILDING APPLICATION AND TESTING

3.1. Building application
e Tools and libraries

Tools/Libraries Purpose URL
Android Studio IDE https://developer.android.com/studio
Kotlin for Programming https://kotlinlang.org/
Android Language to
build android
application
Android XML Building Ul https://developer.android.com/codelabs/ba
sic-android-kotlin-training-xmi-
layouts?hl=vi#0
Firebase Authenticating https://firebase.google.com/docs/android/I
and storing data | earn-more
Retrofit Make http https://square.qgithub.io/retrofit/
request to get
data
Google Maps Showing location | https://developers.google.com/maps/docu
and route mentation/android-sdk/start

Table 3.1. Table Tools and Libraries

Performed Student: Le Ngoc Hung

Instructor: Dr. Nguyen Van Hieu 30



https://developer.android.com/studio
https://kotlinlang.org/
https://developer.android.com/codelabs/basic-android-kotlin-training-xml-layouts?hl=vi#0
https://developer.android.com/codelabs/basic-android-kotlin-training-xml-layouts?hl=vi#0
https://developer.android.com/codelabs/basic-android-kotlin-training-xml-layouts?hl=vi#0
https://firebase.google.com/docs/android/learn-more
https://firebase.google.com/docs/android/learn-more
https://square.github.io/retrofit/
https://developers.google.com/maps/documentation/android-sdk/start
https://developers.google.com/maps/documentation/android-sdk/start

Building an application to support finding parking locations

e |llustration of Key Functions

bemo

Register

Register by entering your information

Email

Enter your email

Your full name

Enter your full name...
Phone number
Enter your phone number...

[0 Register as parking lot owner

Password
Password (O]
Re-enter your password. ®©

Register new account

Already have account? Login here

Figure 3.1. Register new account page
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1:47AMAZ 5 il 5 @) #

bamo

Login
Please login to continue.

Email

Enter your email

Password

Password ©®

Forgot your password?

Or login with
O G @&

Don't have an account? Register here

Figure 3.2. Login page
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Chudng 9 8 R ]
a a
Truong Dai
0 B8. Hoc SuPham
< - Dai hoc
; Da Nang
a. e
v
Newest Cheapest Closest

53 Ngo Si Lién
5.0 (1 reviews) | O reserved orders
¢= Yard

53 D. Ng. Si Lién, Hoa Khanh Bac,
() Lién chiéu, Da Ning 550000, Viét
Nam

Available slots;

Homepage

Figure 3.3. Homepage
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1:59AMZ 8 7 ol B @) #
Q
A
Newest Cheapest Closest
53 Ngo Si Lién
5.0 (1 reviews) | 0 reserved orders

¢= Yard
53 B. Ng. Si Lién, Hoa Khanh Bac,

() Lién Chiéu, Pa Néng 550000, Viét
Nam

% Available slots: 20/20
R 1.60 km to destination

12,000 VND/1h

Bai do Diing ST Thanh Khé

5.0 (1 reviews) | 0 reserved orders
*= Underground parkin
s QN ~P g ) )
@ 20 b. Dlng Si Thanh Kh~e, Thanh Khé
- g DPong, Thanh Khé, Da Nang, Viét Nam

% Available slots: 50/50

R 2.79 km to destination

13,000 VND/1h

Bai d6 60 Ong ich Khiém

0 (0 reviews) | O reserved orders

+= Underground parki

0 IR showmap [
Chau, ba Na

9% Available slots: 20/20
.

9 = o €3

Homepage

Figure 3.4. List of parking lots
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Q

¥ng Dai hoc B _— U o
-Paihoc Da Nang\ W® Search this area () (o)
A
20 Dong Bai 3
3.0 (1 reviews) | 0O reserved orders

9 20 Pong Bai 3, Hoa Khanh Nam, Lién Chiéu, Da Nang
550000, Viét Nam

R Available slots: 25/25
@ Parking lot's owner: Tran Van Dinh
(© Opening hours: 00:00 - 23:59

S Price per hour: 13.000

LAY @ show direction | [E) Message

* 5 B o0 ®

Homepage

Figure 3.5. View parking lot information
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217AMAZ 5

< Back Parking lot information

L N N N J

Number of slots Opening hours Price per hour

30/30 00:00 - 23:12 11,000 VND

Parking at 10 DT
(4 reviews)

RESERVABLENOW R  Bestprice

4.250utof 5 4 reviews

Hide reviews

g Lé Ngoc Hung 2

An ninh t6t. 10 diém

* 5 B o0 ®

Homepage

Figure 3.6. View parking lot detail (1)
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< Back Parking lot information
ﬂ Phan Tién Pat
Good
16:37 21/05/2024
(Y
Bai guri xe 20 Dang Tat. Rat vui dugc don tiép quy
khach.
Other utilities:
Awning Camera Fence

Add new plate (For example: 43C-123.45)

Please enter valid plate for the safety of you and our lot.

I

Choose your parking time

Parking time ended at 03:16 - 13-06-2024
—_ 1h +

Payment methods

@ MOMO v/

* o5 B o0 %

Homepage

Figure 3.7. View parking lot detail (2)
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< i all B @) #

< Back Confirm payment

start from End at

Hom nay lic 02:18 Hom nay lic 04:18
2h 1.15km
Total duration To destination
Parking fee 22,000 VND
Discount 0 VND
Total price 22,000 VND

@ Best price

Personal information

Lé Ngoc Hung 2

ngochunc

Plate information
75C-521.34

Payment methods

@ MOMO v

* 5 B o0 %

Homepage

Figure 3.8. Pay for parking lot order (1)
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% Céng thanh todn MoMo
Thong tin don hang

Nha cung cap
DO NOT USE FOR INTERNAL

TEST. Merchant integrate test
payment.

Ma don hang

49b26d40bea34a21a12851517b1d7a4
9

Mo ta

pay with MoMo

58 22.000d

Dadn hang sé hét han sau:

69 10 39 49

Ngay

Hudng dan thanh todn an toan

Quay vé
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Homepage

Figure 3.9. Pay for parking lot order (2)

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu



Building an application to support finding parking locations

2.19AMXZ 5 il = @09 4

Nhap théng tin thé dé thanh toan

@ Saigonbank napas¥

S6 thé
9704 0000 0000 0018 v

Ngay phat hanh

03 /07 v
Tén chi thé

NGUYEN VAN A v
S6 dién thoai ®

Nhap s6 dién thoai

r) Thanh Toan

Ngan hang chap nhan thanh toan

O ¥ - ©

VietcomBank VIB Bank MBBank VietinBank
v 0 =
TPBank HDBank Navibank Maritime Ban
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Figure 3.10. Pay for parking lot order (3)
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2:20AMZ 5

@ Céng thanh toan MoMo

Thanh toan thanh céng

TEST. Merchant integrate test
payment. i

22.000d

MoMo sé& tu dong dua ban vé lai trang clia
Nha cung cap

Quay vé

© 2023 - Céng thanh toan MoMo

f

Homepage

9 P (&) &3

Figure 3.11. Pay for parking lot order (4)
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Payment Result A

Payment Successful

22,000 VND

Parking information

75C-521.34

® 1o0DT

® 10 Pang Tat, Hoa Khanh Nam, Lién Chiéu, Pa
Nang 550000, Viét Nam

(O Parking duration 2h

—> Starttime 02:20:12 13-06-2024

& Ending 04:20:12 13-06-2024

I8 Payment time 02:20:12 13-06-2024

2 Benificiary name Tran Van Pinh

Show route to destination

f

Homepage

9 = o &3

Figure 3.12. Pay for parking lot order (5)
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Figure 3.13. Show route to the parking location
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2:26 AMA 5

Parking history
Active Completed

Parking lot name: 10 DT

9 10 bang Tat, Hoa Khanh Nam, Lién
Chiéu, ba Nang 550000, Viét Nam

m & Plate: 7552134

]
—> Start time: 02:19:05 13-06-2024

€ Endtime: 04:19:05 13-06-2024

22,0008

a ° B o

History

Figure 3.14. View parking history (1)
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226 AMAZ & all = @) #

Parking history

Active Completed

Parking lot name: 53 Ngo Si Lién

53 . Ng. Si Lién, Hoa Khanh Bac,
Lién Chiéu, ba Nang 550000, Viét
Nam

& Plate: 750232.22

—> Start time: 01:49:03 12-06-2024

& Endtime: 03:49:03 12-06-2024

24,0008

Parking lot name: 50 Dong Ke

9 50 bong Ke, Hoa Khanh Bac, Lién
Chiéu, ba Nang 550000, Viét Nam

(&) Plate: 75C-438.46

—> Start time: 22:14:52 10-06-2024

& Endtime: 23:14:52 10-06-2024

12,0008

Parking lot name: 53 Ngo Si Lién

53 . Ng. Si Lién, Hoa Khanh Béc,
Lién Chiéu, ba Nang 550000, Viét
Nam

o (&) &3

History

Figure 3.15. View parking history (2)

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu
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2 @

Lé Ngoc Hung 2

Any place left?

19:30 12/06/2024

Lé Van Bién 07:21 07/06/2024
s 7 hi
Lé Ngoc Hung 14:37 05/06/2024
hi
Hung+7 16:48 04/06/2024
Doing?
Phan Tién Pat 15:38 04/06/2024
S Nothing
Q Lé Van Bién 14:43 16/05/2024
&'} kec
%. Lé Ngoc Hung 17:27 12/05/2024
: hiii

a o B o =

Tin nhan

Figure 3.16. Recent chats with others

Performed Student: Le Ngoc Hung

Instructor: Dr. Nguyen Van Hieu
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< ? Lé Ngoc Hung 2

? Where are you?

At home

How can | help you?

? Hi again

Nothing

Play somewhere?

v

Hi

@ Ve

What??

Any place left?

V '

Figure 3.17. Detail chat screen

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu
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2:44 AMZ @ B8 E

You have booked a space at 10 DT, 10
DPing Tat, Hoa Khanh Nam, Lién Chiéu,
Pa Nang 550000, Viét Nam

19:20 12/06/2024

You have booked a space at 53 Ngo
SiLién, 53 D. Ng. Si Lién, Hoa Khanh
Bac, Lién Chiéu, Pa Nang 550000, Viét
Nam

18:49 11/06/2024

You have booked a space at 50 Péng

O Keé, 50 bong Ke, Hoa Khanh Bac, Lién
Chiéu, Pa Nang 550000, Viét Nam

15:1510/06/2024

You have booked a space at 53 Ngo
SiLién, 53 D. Ng. Si Lién, Hoa Khanh
Bac, Lién Chiéu, Pa Nang 550000, Viét
Nam

13:57 10/06/2024

You have booked a space at 10 DT, 10
Ping Tat, Hoa Khanh Nam, Lién Chiéu,
Pa Nang 550000, Viét Nam

19:27 09/06/2024

. You have booked a space at 20 NTN,
5 ) 20 . Ngo6 Thi Nham, Hoa Khanh Nam,
> Lién Chiéu, ba Nang 550000, Viét Nam

A o B 9 g

Notification

Figure 3.18. View notifications

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu 48
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2:46 AMZ @ 88 E

Profile Logout

Change language English v
Account information

You can edit your profile information below. Remember to
tap on the Update information to update changes!

Full name
Lé Ngoc Hung 2
Phone number
0366368646
Email

ngochungle1331@gmail.com

Vehicle Info

Below is a list of all the vehicles you have registered with
MyParking. You can also add new vehicles or delete old
ones.

Payment methods
Check your added payment method.

@ MOMO

A o B o ©

Settings

Figure 3.19. View and change personal information

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu
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258 AMZ @ 88 5 7 il B G0 4

< Back Add parking lot

Add lot's information

Parking lot name
Enter your parking lot name

Parking Kinh Duong Vuong Streeﬂ

Parking type
Yard Parking Garage Parking
Underground Parking Public Parking
Car Type

Truck

ey
Car Van

Other utilities

< il

Awning Camera Fence

Continue

f

Homepage

1) =] o &3

Figure 3.20. Add new parking lot (1)

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu
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2:59 AMZ © B8

< Back Choose free parking time

Choose date

2024
June

Mon Tue Wed Thu Fri Sat Sun

‘ 14 15 16

17 18 19 20 21 22 23

24 25 26 27 28 29 30

Choose time

End time

22:00

* 5 B o0 ®

Homepage

Figure 3.21. Add new parking lot (2)

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu
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259AMZ © 88 5

< Back Add images

Add your parking lot image

'he more parking lo 1ages, the more eligibl

Add other images

Add more additional information (optional)

Add description

Welcome!
fr
9 B o @&
Homepage

Figure 3.22. Add new parking lot (3)

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu
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3:.00AMZ @ 88 5

< Back Add parking lot fee

How much does it cost for 1 hour per slot?

Enter your desire fee...

12,000

Empty slots

Enter your lot slots

30

* 5 B o0 ®

Homepage

Figure 3.23. Add new parking lot (4)

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu
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310AMZ © 88 5

< Back Confirm your information

Image 2

Number of slots Opening hours Price per hour
30 03:08 - 05:08 12.000

Garage

Address: 84 Me Sudt, Hoa Khanh Nam, Lién
Chiéu, Pa Nang 550000, Vietnam

Car type:
R
oo
SUvV
Other utilities
Camera
Add new parking lot
A
2D B 0o ©
Homepage

Figure 3.24. Add new parking lot (5)

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu
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3.2. Application testing

Order Function Input Output Result
1 Login Enter valid information | Login successful
and an account matching | and navigate to
the database with role is | the home screen.
user.
Enter valid information | Login successful
and an account matching | and navigate to
the database with role is | the home screen.
Pass
owner.
Missing input of Showing pop-up
multiple fields in the error message.
form.
Enter wrong email and | Showing pop-up
password error message.
2 View lot detail | Choose a parking lot Navigate to the lot | Pass
information detail information
screen
3 Reserve a Click button “Order lot” | Navigate to the Pass
parking space confirmation
screen with detail
order information.
4 View parking | Click button “History” | Show the list of Pass
history at the bottom navigation | active parking
order and
completed order.
5 Add new Add location Show map and Pass
parking lot location

Performed Student: Le Ngoc Hung

Instructor: Dr. Nguyen Van Hieu
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Add features Show list of
features
Add parking time Show clock to

choose start time

and end time

Add description

Show input field

to add description

Add price and total slots

Show input field

to add price and

total slots
6 Show list of Click on “Message” at | Show the list of Pass
messages bottom navigation messages of
specific contacts.
7 Show Click on “Notification” | Show the list of Pass
notifications at bottom navigation notifications
8 Logout Click on “Logout” Navigate to the Pass
button. login screen.

Table 3.2. Table Application testing

3.3. Deployment

To run and test the application, you simply need to install the APK file of the

application.

Performed Student: Le Ngoc Hung

Instructor: Dr. Nguyen Van Hieu
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3.4. List of APIs

[C= I v
[m Japijauth/register v I
|m Japifauth/login ~ |
m SFapifauth/legout L |
m Jfapifaceounts/profile R I
|m Fapijaccountsfupdate L4 |
m Japifaccountsy{id} o |
[m fapi/medias fupload e ]
m Sfapiflets “ I
[m fapiflots “ |
|m Japiflots/{id} v |
B /eeiviotsriia} ~ |
|m Japiflots/by-owner/{id} v |
[m fapiforders ' ]
|m Fapijreviews S |
D sapisreviens/by-1ot/{id} w I
m Jfapi/nonos L I
|m Japijnomos A4 I
lm Jfapifpayment L I
lm Fapijpayment o I
BEERD sapispaynentyipn v I
[m fapifnotifications “ |
[m Fapijcontacts S ]
|m fapifeontacts R I

[m fapifuessages

[m fapifmessages/by-contact/{id}

Figure 3.25. List of APIs

Performed Student: Le Ngoc Hung

Instructor: Dr. Nguyen Van Hieu
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CHAPTER 4: CONCLUSION AND FUTURE ORIENTATION

4.1. Achieved results
4.1.1. In terms of theoretical

During the process of researching and implementing the project, | have gained a
solid understanding of the fundamental knowledge needed to build an Android
application using the Kotlin language. | have also applied micro-service and SOA
models and used APIs to develop applications. Moreover, | have learned how to

analyze business processes and systems that meet specific requirements.

4.1.2. In terms of application

Basically, the application has met the basic requirements such as:

¢ Finding and booking parking spots within the nearest range, providing
detailed information about parking spots.

e Helping users book parking spots quickly and easily.

e Allowing users to add new parking locations, update information of parking
spots, view parking history, contact parking spot owners.

e Receiving real-time notifications when someone books a spot.

e Sending messages between users and parking spot owners.

e Integrating online payment with MOMO.

4.2. Drawbacks
Although basic features have been completed, due to limited experience and

knowledge as well as time constraints, there are inevitably some shortcomings. Some
issues that | have identified after using the application for a while are that the app
interface is not attractive, the app performance is not optimal, and there are instances
of lag when interacting with screens.

4.3. Future development
The parking application will be further developed to address these drawbacks

and provide the best utility for user experience. In the upcoming versions, | plan to add
features such as integrating login with Facebook, Google; | will also strive to create a

more appealing interface and optimize the app performance.

Performed Student: Le Ngoc Hung Instructor: Dr. Nguyen Van Hieu 58
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