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ABSTRACT

Communication plays a very important role in the real world. People have been communicating with each
other through various apps/platforms or mediums. Initially, people faced problems with communication.
Letters or other resources were used for people to communicate with each other. And since these mediums
take a long time to convey the message. So in this digital world there are various applications and mediums
available to communicate with each other. Where online communication is the most popular medium which
allows the user to communicate with each other in less time without any delay. And users can pass their
messages from one end to the other. So in this project 1 am presenting an application which is based on
Android operating system. To develop this project | am using Android Studio as a tool and the programming
language is Java. This project is tested on an Android Emulator which is a tool that allows developers to
easily test an application without having to install the application on a real device. In this application user
can pass messages faster with minimum delay or no delay. | am using firebase database to store user and
user related data. Firebase is a platform that provides real time database cloud storage and other services for
building applications.

Keyword: Communication, Online messaging, group messaging, firebase real time database, android
application.



Chapter 1
Introduction

1.1 Purpose

The purpose of this project is to develop a mobile application that utilizes a message feature where the user
can communicate with each other and pass the message over the networks. The main overall goal of this app
is to achieve something that positively contributes towards the safety of the person using it.

This project is for developing a mobile application which provides a messaging facility where users can
communicate with each other and send messages over the network. The main goal of this application is to
provide a platform or medium where a user can communicate his/her messages to another user. Android
based “PingMe” messaging application provides a lot of convenience. Where the user can register
themselves or create an account in the application, send or receive a text message with the other recipient
user through the internet. The system needs to connect both devices via the internet. In this application,
Firebase database is used as a backbone to store user information.

1.2 Requirement

1.2.1 System Requirement

1.2.1.1 Hardware Requirement
o  Laptop/Desktop.
e  Windows OS
e Minimum 4GB RAM and More.
e 1TBHDD
1.2.1.2 Software Requirement
e  Android Studio.
e  Firebase Console
e Installation of java

e |[nstallation of Android studio.

Step 1: Install "Android Studio IDE"
Reference:

"Install Android Studio” @ https://developer.android.com/studio/install

(For Windows)

1.

2.

Check that environment variable JAVA_HOME is set to the JDK installation directory via command
"set JAVA_HOME". Otherwise, Follow the steps HERE.

Check the system requirements for Android Studio/SDK
@ https://developer.android.com/studio#Requirements e.g., For Windows 10, 8GB of RAM, 8GB of
disk space, and 1280x800 minimum screen resolution. Take note that you should have enough space
on C drive. Insufficient space on C drive will take you many days.

Go to "Android Studio" under "Android Developers" @ https://developer.android.com/studio = Click
"Download Android Studio” (Android Studio Bumblebee 2021.x.x for Windows 64-bit (872MiB)) to
download the executable installer "android-studio-2021.x.x.xx-windows.exe".



https://developer.android.com/studio/install
https://www3.ntu.edu.sg/home/ehchua/programming/howto/JDK_HowTo.html#Set-JAVA_HOME
https://developer.android.com/studio#Requirements
https://developer.android.com/studio

4. Run the downloaded installer = you may  watch a short video

@ https://developer.android.com/studio/install.

a. In "Choose Components"”, select "Android Studio” and "Android Virtual Device" (space
required: 2.7GB).

b. In "Configuration Settings Install Location", accept the default "C:\Program
Files\Android\Android Studio".

c. In"Choose Start Menu Folder", accept the default = Install.
d. Launch Android Studio. Continue to Step 2.

by default, the "Android Studio IDE" will be installed in "C:\Program Files\Android\Android Studio", and
the "Android SDK" in "c:\Users\username\AppData\Local\Android\Sdk".

1.2.2

>

1.2.3

Functional Requirement

App Navigation
a) The application should make impeccable transitions between the users activities and
application layout.
b) Different layout pages should be clearly defined for the users.
c) Features should be clearly visible and working to the users.
d) Available options on each layout page should be clearly visible and working to the users.

Phone Authentication with Database Connection
a) The Database should be continuously available for new user registration or Sign-Up.
b) The database should be updated on new user registration.

Profile
a) The user have to put their email address and create a personalized password to register into
the app.
b) The user may be able to use an alternative login i.e. login with Google accounts and
Facebook accounts.

Messaging
a) The user will be able to pass the Messages to the other user.
b) The user may be able to select a group or individual Messaging.
¢) User must send a message if user is connected to a specified internet connection.
d) Message must include the user name and Last message in a sent message.
Update Profile
a) The user shall be able to update their profile like change the profile picture, user name,
and add bio.
Logout Profile
a) The User can be logout their profile

User Requirement

o A user will be required to have connected with the internet on their smartphone.

o A new user will need to register or use the login method provided to access to the key features of
the app.

o An existing user will be able to login using the email password or the alternate login method
provided in the sign in page.


https://developer.android.com/studio/install

o The user must be able to connect to at least one Wi-Fi network for the messaging feature to work.

o A user may be able to select individuals or group to receive or send a Message.

1.2.4 Environmental Requirement

A phone or device should have to be connected with the internet or WI-FI network.
Internet or Wi-Fi network signal capability must be at a level where a device can make an
authenticated connection.

The connection must be held long enough for the application to send the message.

1.3 Goals
The basic goal is to create an application that can be used to create a connection between two or more
users so that they can communicate easily without any delay or very little lag and create chat rooms
according to the users and related to store data in one location. To implement a real time messaging
application that can allow the user to communicate instantly in the form of messages. Implementing
Google Firebase cloud and real time database to store data.

1.4 Project Features

Create account

Login

Email & password validation field
Messaging

Text validation field

Group messaging

Update Profile

Logout

1.5 Future Scope

To experience the new modern paradigm shifts in technology humans will need to be at one with the
technologies they create and the ability to interface in real time. AS the basic idea behind our app is “PingMe”
message Application which in future can be updated to more features such as: -

1.

2
3
4.
5

Group Calls
Voice Calls
Video Calls
Voice messages

Send Emoji’s



Chapter 2
Literature Review

Communication plays a very important role in the real world. People have been communicating with each
other through various apps/platforms or mediums. Initially, people faced problems with communication.
Letters or other resources were used for people to communicate with each other. And since these mediums
take a long time to convey the message. So in this digital world there are various applications and mediums
available to communicate with each other. Where online communication is the most popular medium which
allows the user to communicate with each other in less time without any delay. And users can pass their
messages from one end to the other.

Over the years, mobile learning and messaging are one of the fastest growing technologies which are
extensively used by numerous individuals, companies and educational institutions. Messaging has been
exploited as a foundation for education institutions to encourage forthcoming events and notify students with
news. Educational institutions like colleges and universities have discovered the ability of messaging tools to
be useful tools within collaborative learning environment, and the fact that the tools allow learning to occur
anytime and anywhere.

Latest Technology:

Android is an operation system for mobiles that was developed by Google. This operating system allows the
application to be used on the mobile. Android user can develop mobile application and it can be sold through
Android application store like Play Store.

Firebase

In the real world the communication plays a very important role People have been communicating with each
other through various platforms or mediums. Firebase is a platform that provides real time database cloud
storage and other services for building applications. Nowadays, there are many types of mediums or
databases available for messaging applications which provide real-time services, storage, and quick response
time and interact quickly without any delay. Among them, there exists a very famous database which was
developed by Google, which is Firebase Database.

Firebase is a NOSQL database where the data is stored in a key value manner. This allows the database user
to store and retrieve the data from the database. If we want to use firebase on our android application then
the version of android studio and firebase dependency should be compatible and added in the application.
Firebase provides a various kind of services such as:

Firebase Authentication: Firebase Authentication facilitates databases or back-end services. It provides an
easy-to-operate SDK and fully featured user interface library for users to authenticate in the application.
Firebase supports authentication using email passwords, phone numbers and Google, Facebook and Twitter
etc.

Firebase cloud: Firebase Cloud Messaging is a multi-platform cloud-based solution for messaging and
notifications for android, 10S and web applications, we can utilize it for free.

Real-time database: It is a cloud hosted NoSQL database. Firebase Real-time Database is a database that
is hosted on the cloud. Data is stored in JSON format and synchronized in real time for each connected
user’s device. In addition to authentication, Firebase also provides a service for cloud service and real time
database crash reporting.

This paper deals with software applications for establishing a real time communication between users.
Message applications, which are based on multiuser communication systems where users can exchange
messages with other users. User can create chat group as per requirement or can also exchange message
individually.



Chapter 3
Preliminary Design

3.1Technology

Java: Java is a popular programming language, created in 1995. It is owned by Oracle, and more

than 3 billion devices run Java. It is used for:

Mobile applications (specially Android apps)

« Desktop applications (

o Web applications - b
e Web servers and application servers e

e Games —
o Database connection J
e And much, much more! a Va

Need to install Java Dev. Kit (JDK) latest or 8 version to write Java (Android) programs
— Don’t install Java Runtime Env. (JRE); JDK is different!
— Newer versions of JDK can cause issues with Android
* Can download JDK (free): https://adoptopenjdk.net/ — Oracle’s JDK (http://java.oracle.com) free for dev.

only; payment for commercial use

Why Use Java?
o Java works on different platforms (Windows, Mac, Linux, Raspberry Pi, etc.)
e It is one of the most popular programming language in the world
e Itiseasy to learn and simple to use
e Itis open-source and free
e Itissecure, fast and powerful
3.2Tools

Android Studio: Android Studio is the official IDE for android platform development and is freely
available under the apache license. It is designed specifically for Android development and | am using it
to develop the app, as thus far the app is exclusive to android.

android
studio




Firebase: Google Firebase is a mobile platform for helping to develop app, and increase your user base.
It’s made up of features that can be mixed and matched to fit the needs of the user. Most of the features on
Firebase are free to use. | will be using Firebase for app sign in options and authentication and to maintain a
user database.

Firebase

The fastest way to build your app

3.3 Flow of Start or Launch the Application

Description:

This use case is first on the priority list and describes the key functions that are offered to the user
starting the application. If the user does not have the right or appropriate hardware, then they cannot
launch the applications.

Scope

The scope of this use case is to describe how the user can launch the application and Get access to the
primary functions that are displayed to the user.

Use case Diagram

. Yes o
User Click on | Doe.s the Application is
device launched and user
the App to . > .
launch suppo.r can continue
- Android N

No

v

Application is not
launched
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Requirement to Register or Login into Application

Priority: This use case is second in the priority list and describes the process of logging in and registering,
once the application has booted up the user must be able to choose whether to login or register.

Use case: The scope of this use case is to describe how the user can begin logging in or registering.

Diagram

y

Is the user
> Registered g > _
3 Yes User can login

User A

Authentication
No

v

User must
register

| Database
- J User Registers

Firebase




Pre-condition

The application has been booted up and is running in a waiting state.
Activation

This use case will start when the user has launched the application.
Main Flow

Actor Action: User clicks on the login.

System Response: Login tasks displayed for user.

Alternate Flow

Actor Action: The user is not registered and clicks on login.

System Response: The user is prompted to create an account.

Actor Action: The user does NOT click on login.

System Response: Login no register tasks will be launched.
Termination

This use case is terminated when the user logs in or registers successfully.
Post Condition

The user will register and be logged in.

Sending Messages

Description

This use case is third in the priority list and describes the process of sending a message on the basis of user
id to the other user via the internet.

Precondition

The user s logged in as an authenticated user.

Activation This use case starts when the user has logged in.

Main Flow

Actor Action: User begins to type a message and presses send.

System Response: Sending process initiated and executed.

Alternate Flow

Actor Action: The user does not send the message.

System Response: System stays idle, user has the option to sign out or exit the application.

Termination This flow is terminated when the user sends message or signs out and user id not matched and
recipient not verified.



One to One Messaging

Message
received

Match the - S
Type text user id of
- » Messages —_ the —_— =
and send particular
user Yes
Sender receiver
Check Authenticated
User id not matched No Us?r or wverified
- recipient or not

i

Firebase

Database

Group Messaging

Message
received

-
mMatch the
Type text user id of
- messages —_— the grouped S
and send used user
. Sende | 8
,,,,,,,,
i
:
i
Check Authenticated :
o i
User or verified i
recipient or not :
W
User id not matched No l v
= -]
id J,

P

Firebase

Database "

3.4 Implementation

The implementation languages used in this project are mainly Java which is the language used while
developing in Android Studio. At the back-end side |1 am using the Google Firebase authentication code
to enable users to sign up and sign in using email password and their Google account, to me this made

the most sense because the app is Android specific.



1.
2.
3.

3.4.1 Firebase Authentication

Firebase Authentication provides backend services, an easy-to-use SDK, and a ready-to-use Ul library for
authenticating users to your app. It supports authentication using passwords, phone numbers, popular
federated identity providers such as Google, Facebook and Twitter, etc.

Firebase

M~

Johndg msil. com

Behind the scenes of Authentication = Firebase Authentication

Before talking about how our app authenticates users, let’s first connect to our App with the Firebase. And
add dependency in our project modules.

Using the Authentication emulator involves just a few steps:

Adding a line of code to your app's test config to connect to the emulator.
From the root of your local project directory, running firebase emulators start.

Using the Local Emulator Suite Ul for interactive prototyping, or the Authentication emulator REST API for
non-interactive testing.

PingMeMsgApp ¥ Gotodocs Ml e

Authentication 0

Users  Signinmethod  Templates  Usage

Sign-in providers
Add new provider
Provider Status
Email/Password o Enabled

G Google o Enabled




After that user want to create an account i.e. sign-up Activity and then he/she will be able to login in the app.

Authenticated user using Email :

‘ PingMeMsgApp Gotodocs M e
Ll Authentication 2]
]
Users Sign-in method Templates Usage
9
a Q_ Search by email address, phone number, or user UID Add user e
£ Created g D
¥ ]
.}
© =
©
(]
]

v

3.4.2 Firebase Database

The Firebase Realtime Database is a cloud-hosted NoSQL database that lets you store and sync data between
your users in realtime. Not only is the database being used to store user information but it is also being used
to store user text messages and send them back to the application for all users to see. Below is an example of
the message and user structure as seen on Firebase.

PingMeMsgApp + Gotodocs @ e

Realtime Database %]

Data Rules Backups Usage

q’ Protect your Realtime Database resources from abuse, such as billing fraud or phishing ~ Configure App Check X

mn

1)
©

<>

e &¢I MN»@

&)

& I

-
T

e "Hello World




3.4.3 Message Implementation

If credentials are matched with the database, then the user is successfully logged-in, in the application and
user can able to do messaging with the other recipient user. The messages are implemented using some
modified Firebase code and sender and receiver user id. At the Backend of the, messages are passing to the
both ends on the basis of the user id.

If the user starts the messaging with the other user then one node will be created in the database and this
node is called chats node and this node will be store the user’s chats.

il Wl
Hallo Warld

PingMeMsgApp ~ Goto docs ._ e

Realtime Database 0

Data Rules Backups  Usage

6 Protect your Realtime Database resources from abuse, such as billing fraud or phishing ~ Configure App Check X

0
=
¥
.}
®

& I

~
|




Flowchart Of “ PingMe” Messaging application
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Use case Diagram

Register

Login

Update
profile
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Delete
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Chapter 4

Final Analysis and Design
4.1 Result

The final system will result in a real time communication application which facilitates the users to
communicate with each other easily. The application will have a login page through which the user can

register and login himself. After that, user can set his name and profile picture and start chatting with other
users.

DFD Level O:
Register ! |
I - |
1 Message Layout |
1 Message
Layout
DFD Level 1:
Start
Messaging ]
\/__/
Sender .. Receiver
—-— _—
Connected to ]
network __’/
T— ‘\__'/;__/

—
—

4.2 Graphical User Interface Layout:

This is an actual Visualization of the implementation of this project.

4.2.1 Launch Page




4.2.2 Sign Up Activity

This is a starting Activity layout of the application where user can register themselves in to the application.

Already have Account

S GOOGLE i3] FAGEBOOK

Sign Up with Phone

4.2.2 Sign In Activity
This is a second Activity layout page of the application. Where User can put their login credential.
Login Process: If the user successfully completes their sign up activity, then he/she is able to login in the app.

Click for SignuUp

{5 GOOGLE 3] FAGCEBOOK

Sign Up with Phone




4,
5.
6.

4.2.2.1 Email & Password Validation

User cannot leave the email and password field. Email is the most preferred mode of communication and an
innate part of running a business. It is important to keep in mind that the list of email addresses is valid and
without any errors. Making errors while typing an email address is quite common and the best way to
resolve this issue is to use Email Validation or user can’t leave the empty field without writing their email.

Email Validation is a method through which it is verified if the email address is accurate and valid or not and
whether the address’s inbox can receive the mail or not.

shree@gmail.com

Behind the scenes of Authentication = Firebase Authentication

Before talking about how our app authenticates users, let’s first connect to our App with the Firebase. And
add dependency in our project modules.

Using the Authentication emulator involves just a few steps:
Adding a line of code to your app's test config to connect to the emulator.
From the root of your local project directory, running firebase emulators:start.

Using the Local Emulator Suite Ul for interactive prototyping, or the Authentication emulator REST API for
non-interactive testing.

Firebase Authentication provides backend services, easy-to-use SDKs, and ready-made Ul libraries to
authenticate users to your app. It supports authentication using passwords, phone numbers, popular federated
identity providers like Google, Facebook and Twitter, and more.

PingMeMsgApp ~ Gotodocs M e
Authentication @

4> &

Users  Sign-in method Templates  Usage

Sign-in providers

9
=
*
L
©

ez
)
1

v

After that user want to create an account i.e. sign-up Activity and then he/she will be able to login in the app.



Authenticated user using Email :

PingMeMsgApp ¥ Gotodocs M e
Authentication @
Users  Sign-inmethod  Templates  Usage

9

a Q. Search by email address, phone number, or user UID &

= "

- Provider Created | gne: User UID

¢ ¥

]

® &

¢

(@)

¥

>

If credentials are matched with the database, then the user is successfully logged-in, in the application and
user can able to do chatting with the other recipient user.

4.2.3 User View Layout

After login in to the application there are a layout called user view layout where all the user profiles are
shown.

STATUS

Last messac

Megha

Last message

Android

Last message




4.2.4 Message Layout:

User can start the messaging with the other user.

hella

12:00PM

hello j

4.2.4.1 Text field Validation:

If user click the send button without write any messages then it show some validation error. User cannot
click the send button without writing something.

430 D G &

<~ Friends ChatGroup

welcome to Group Chat Room

hello

12008

hello everyone
12008




Firebase Database

Not only is the database being used to store user information, but it is also being used to store user text
messages and send them back to the application for all users to see.
PingMehzgAnp cowdecs 2 @

Realtime Database L]

pata Rules Backups usage

L
-
£-3
<
*
[}
©

v 8l

Hello World

If the user starts the chatting with the other user then one node will be created in the database and this node
is called chats node and this node will be store the user’s chats.

Delete Messages

User can delete the message from the same end.

Delete

Are you sure you want to delete this
message

Behind the scenes of Chats in Firebase Database Storage

PingMeMsgApp + Gotodocs Ml o

Realtime Database o

Data Rules Backups Usage

@ Protect your Realtime Database r

abuse, such as billing fraud or phishing  Configure App Check X

e ht




4.2.5 Menu field

There are a menu field where user can handle the profile setting and all. Menu field contains 3 menu i.e.

e Setting

e Group Chatting

e Logout
Setting Field:

In this field user can go to profile setting and update the profile. Here user can update profile picture, update
user name, and add bio.

Update Profile

In this app update is just an introduction to features like updating user/group name, change profile picture
and add bio.

503 B @ &

<~ Friends ChatGroup

0
4
-

= Group Messaging
e In this application user
About:  About can also do group
chatting. Group chat

is the ability to chat with

Privacy Policy

About Us
Invite a Friend

R Notification

Help




Logout

User can also Logout from the application.

BN Group Chat

Logout

4.3 Future Scope

To experience the new modern paradigm shifts in technology humans will need to be at one with the
technologies they create and the ability to interface in real time. AS the basic idea behind our app is “PingMe”
message Application which in future can be updated to more features such as: -

1. Group Calls
2. Voice Calls
3. Video Calls
4. Voice messages
5. Send Emoji’s
Application
1. User can use this application for the simple text messaging.
2. Inthis application, user can update their profile like: change profile picture, change user name, and
user can add bio.
3. User can also do the group chatting.
4. User can delete the messages.
5. User can Logout from the application.
Conclusion

We have made a basic version of messaging app which in future will require some updates and side by
side we are going to work on them. Up to how much extent application is efficient, there is always some room
of improvement.
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