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Abstract

The tremendous development in the means of
communication has effectively contributed to reducing travel
effort and mobility between different areas of the meeting,
educational, health, etc.

The aim of the study is to create a video conferencing system
using (WebRTC) technology.

Our findings after designing the web-based video
conference system users can create a video conference or join
an existing video conference. They can also record and keep
this conference, share files, take attendance, share desktop and
chat with conference members.

Video conferences contribute to the preparation and
advancement of our country like other developed countries.
The study recommended a set of recommendations:
completing the web site by linking it to the cloud storage and
connecting it to the billing system, integrate it with social

media.
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Chapter One

Introduction



1.1 Introduction

People are often asked to go to meetings, attend or give lectures from a
geographically distant site, away from their own institution or organization. Distance,
costs and the duration of the journey are frequently a source of discouragement to attend
such meetings or even courses. Videoconferencing has emerged as a most successful
solution.

Videoconferencing means to conduct conference between two or more
participants at different sites to transmit audio and video.

As the two participants speak to one another, their voices are carried over the
network and delivered to the other's speakers, and whatever images appear in front of
the video camera appear on the other’s device.

Videoconferencing uses audio and video telecommunications to bring people at
different sites together. This can be as simple as a conversation between people in

private offices or involve several sites in large rooms at multiple locations.

1.2 Problem Statement

With the rapid development of technology especially maturity of video
conferencing, more companies select video conferencing as their daily communication
tool with their colleagues, customers, friends and partners in a convenient and effective

way. The current systems do not contain all features and lack of attendance feature.

1.3 Suggested Solution

Develop web-based system provide real time communication between
participants with desired features such as:

1. Video calls.

2. Voice calls.

3. Share desktop.
4. Share files.
5

. Video recording.



6. Audio recording.
7. Group chat.
8. Attendance.

1.4 Objectives

This research aim to:

Provide video conference system.

o Provide video conference system with attendance.

. Record video session in different format.

o Reduces physical effort by using this video conference system instead of real

meeting.

1.5 Scope

Develop web-based system and provide the following features as needed by

customers:

. Voice and video calls.

o Share desktop.

J Share files.

. Voice and video record.
o Group chat.

° Attendance.

1.6 Importance

This project can be considered of great importance. That is because other video

conferencing systems may be specialized where as it is general.

The system can be used in:



e Social communication.
e Education.

e Health care.

e Business.

e Any other fields.

1.7 Structure

This research consists of five chapters, as follows: chapter one introduction,
chapter two literature review, chapter three system analysis and design, chapter four

implementation and tools and chapter five results, conclusion and recommendation.



Chapter Two

Literature Review



2.1 Introduction

This chapter contains background of research also, discuss the
WebRTC technology and its benefits, previous studies, show some video

conference systems, and compare them.

2.2 Background

Old video conferencing systems needed many separated technologies like
wideband codecs (voice and video), echo cancellation, automatic gain control, noise
reduction, dynamic jitter buffers, network traversal, peer-to-peer protocols and
session setup to make it work. However, new technologies like WebRTC is free from
these defects.

The aim of WebRTC is to bring all this technology into the browser. Many of
these solutions require users to install plugins or applications on their PCs and
mobile devices. They also require developers to pay for licensing, creating a huge
barrier and deterring new companies to join this space. With WebRTC, the focus is
on enabling this technology for every browser user without the need for plugins or

hefty technology license fees for developers.

2.3 WebRTC

WebRTC (web real time communication) is collection of communications
protocols and application programming interfaces that enable real time

communication over peer-to-peer connections [1] [2].

It gives us rich and high-quality video streaming via JavaScript APIs.

2.3.1 WebRTC Advantages

With today's economy, it is even more important for business to embrace

WebRTC as part of their initiative to reduce costs and remain effective and



competitive. WebRTC APIs is supported by most leading Browsers for Windows

(Google Chrome, Firefox and Opera) [3].

WebRTC is an open-source application-programming interface (API).
WebRTC enabled browser with any operating system and a web services
application can direct the browser to create a real-time voice or video
connection to another WebRTC device or to a WebRTC media server.
Always-on voice and video encryption. The Secure Real-time Transport
protocol (SRTP) is used for encryption and authentication of both voice and
video.

WebRTC give advanced voice and video quality.

WebRTC supports reliable session establishment.

WebRTC supports the negotiation of multiple media types and endpoints.

2.4 Some Video Conferencing Systems

There are many video conferencing systems such as Video Link 2me, Veeting

Rooms, Q audio Conf, Cisco Webex Meeting, Click meeting and Ring Central.

2.4.1 Video Link 2me

Videolink2.me is online video calling conferences service use WebRTC

technology, which allows users to communicate via instant messaging and video

chat in real-time. The website provides the ability to make a video call with up

to 5 people at the same time, share screen to conference participants, record and

send video messages [4].

2.4.2 Veeting Rooms

Veeting Rooms is a business solution offering a virtual meeting

environment use WebRTC technology. In addition to audio and video

conferencing, Veeting Rooms includes collaboration functionalities to take your

7



meetings virtual: business-class slideshow presentation, document sharing, text
chat, and other tools. Veeting.com is designed for quick video-meetings to work
with anyone with no registration or sign-ups. Veeting Rooms is completely
browser-based and does not require any software downloads to run. You schedule

meetings just up to 30 minutes for free [5].

2.4.3 Q audio Conf

QCONF conference calls service offer secure, high-quality international
audio conferencing at the most cost-effective solution available use WebRTC
technology. Audio conferencing through reliable local access numbers in over
50 countries across the globe. No matter how many people join or for how long
you talk, still only pay one flat rate per conference call. Scheduling & meeting

management from easy-to-use web and mobile apps [6].

2.4.4 Cisco Webex Meeting

Cisco WebEXx is often described as a flexible audio and video conferencing
solution designed for businesses of all sizes, Cisco WebEXx has the capability to
hold multiple meetings providing users a real-time experience, this web
conferencing software is also highly recommended for large-scale product

launches and educational sessions [7].

2.4.5 Click meeting

Click Meeting designed to make online meetings very productive.
Designed to connect people regardless of location, operating system, or time
zone. Presenters and attendees can easily link with each other and start meetings
or deliver presentations, share YouTube videos, or share the screen to get their

point crosses a browser-based web conferencing tool with features [8].

2.4.6 Ring central

8



RingCentral Meetings is a web conferencing solution with video
conferencing, collaborative screen sharing, and large-scale webinars. Hold face-
to-face meetings, share your desktops, applications, or whiteboard and engage

with large audiences in virtual events [9].

2.5 previous Studies

The following sections illustrate some researches about the effect of WebRTC

technology in health and education.

2.5.1 WebRTC Video and Telehealth

This paper examines the inherent security advantages of a telehealth application
based on WebRTC video technology. The authors also draw on their experience in
WebRTC and telehealth application development to share the challenges of building a
secure application, and considerations you need to make when stepping into this exciting
and rapidly changing area of healthcare innovation [10].

2.5.1.1 Advantages of using health care application

The following are advantages of using health care application:

e Mental health care

e Follow up visits

e after surgery

e Patient education

e sessions

e Group visits Nutritionist

e assessments

e Remote consultation

e with specialists

e Chronic disease

e care management



WebRTC common use case in telehealth is remote communication between a doctor
and patients in a secure and easy way without the need of installing an application
or plugins, and many other features like:

e Follow-up visits

e Pre-screening

e Remote experts

e In home care

WebRTC in health care:

WebRTC is widespread enough now that healthcare enterprises are beginning to
adopt it to leverage the many benefits of telehealth for patients and care providers
Security will always be a concern in any healthcare application WebRTC offers
some inherent security advantages that make it attractive to telehealth application
developers. The encrypted communications and Peer-to-Peer architecture make it
more attractive than commercial off-the-shelf video conferencing solutions. With the
addition of media servers, it can also scale to larger conversations and offer enhanced
features [10].

2.5.2 WebRTC In education

This paper was published on 2015 and proposes a collaborative system based
on WebRTC technology to improve digital universities e-Learning environment. It
allows an easy way for communication via web browsers between teachers and
students using video, voice calls and chat. It also supports file transfer and screen
sharing.

The goal is to provide a simple E-learning system with high quality and without
the need of installing a program.

WebRTC technology helps to provide the following features to the e-learning
system according to the type of profile:

e Management of users, classes and courses.

e Courses planning.

e Screening and monitoring of distance learning via Videoconferencing.

e Real-time File Transfer (lectures, exercises).
10



e Teacher’s screen sharing toward students.
e Instant messaging between teachers and students.
e Deactivation and reactivation request from user’s webcam in the middle
of conversation session.
WebRTC was used to support higher education in the context of the student
population massification of universities with a non-existent Internet access or
limited Internet bandwidth [11].

2.6 Comparison between Video

Conferencing Systems

These is a Comparison between features of video conferencing systems such as free
trial, Group chat, Audio calls, Video calls, Attendance, Share desktop, Social media
integration, Record audio, Record video, Record video.

Most of the systems have share desktop, audio calls (except Video link 2 me), video
calls (except Q conf), half of these systems have record videos, three of them don’t
have Record audio and all of the systems lack of attendance feature [12], as shown in
table(2.1).

11



Table 2.1 Comparison between video conferencing systems

[¢D)
-2 [¢B)
Name | _ | 2 8 |E | x| ® o | & £
g @ = % 8 © 8 ~ o
[ (5] 8 c (<2} ] (5] .E =
8| E 2 ] s | E ©| € = o -
e @ N o o = =
e | 2|2 5|32 (B 2|28 |E 5 |°
eature | = | = = | o 2 o =
x|o |82 |< |08 |4l |S |3 |o
Group v v v v v v v v v v v v
chat
Audio v v v v v v v v v X v v
calls

Video v v v v v v v v v v v X

calls

Attenda X X X X X X X X X X X X

nce
Share v v v v v v v v v v v v

desktop

Record v v v v v v v v x x x v
audio

Record v v v x v v x v x X X X
video

2.7 Conclusion

This chapter transacted with background of research also, dealt with WebRTC
technology and its benefits, previous studies and some video conference systems with

comparison.
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Chapter Three

System Analysis and Design



3.1 Introduction

This chapter discuss a general description of the system and its functions and
clarifies the system components, and deals with detailed analysis of the operations of

the system using the schemes UML and database.

3.2 System Description

Video conferencing system that provides to the administrator the ability to delete
users also view rooms.

It' provides to the user after registration two options create or join room.

Create room option will create a unique room key the user can use it or writes his
own key the system will check if its unique and after a permission will be shown to user

to allow the system to use the camera and microphone, user can allow both or deny.

Join room option will ask the user to enter the room key and if the room was
found all the system functions (chat, record, share desktop and share file) will appear to
the joiner user with a special feature (attendance) that will only appear to the room

creator.

3.3 System Environment

WebRTC is setup peer-to-peer connection between peers, to do that, we need a
signaling server to complete the handshake among peers after that peers can use

JavaScript APlIs to share media between them as shown in figure (3.1).

14



Signaly Yalling

Media
Browser - - Browser

Alice Bob

Figure 3.1 System environment

3.4 System Functionality

The system divides users according to their authority into two roles:

1. Administrator: we mean by administrator the person who has ability to view, delete

users and rooms throw the web page.

2. User: the user is the person who create or join session.

3.4.1 System Administrator and User

Functions

There is only one common function between administrator and user Login
operation that allows the system administrator or user to login into web page by

entering username and password.

3.4.2 System Administrator Functions

The administrator have many function such as: add users or rooms, view

users or rooms and delete users and room.

e Add users

This function allows the administrator to add new user to the system.

15



e Add rooms

It allows the administrator to add new room to the system.

e \View users

This function allows the administrator to view all registered users in the

system.
e \View rooms

It allows the administrator to view all rooms that were created.

e Delete user

This function allows the administrator to delete any user from the system.

e Delete room

This function allows the administrator to remove any saved room from the

system.

3.4.3 System user Functions

The system user have many function such as: sign up, create room or
join room, voice or video call, chat, share files or desktop and voice or video

record.

e Signup
It allows the system administrator or user to sign up into the application by

entering email, username and password.

e Create aroom

This function allows the user to create a room that have a unique key.

e Joinaroom
This function asks the user to enter a room key and connect the user to other

users on this room.

16



e Voice call
This function allows the user to connect to users on the same room throw a

voice call.

e Video call
This function allows the user to connect to users on the same room throw a

video call.

e Chat

This function allows the users to communicate using text messages in a group.

e Share a desktop

This function allows the user to share screen content to other users on the
same room.

e Share afile

This function allows the user to share any type of file with other users on the
same room.

e \oice record

This function allows the user to record the going session in voice and save the
record directly to the user system.

e Video record

This function allows the user to record the going session in video and save

the record directly to the user system.

3.4.4 System Nonfunctional Requirement

The system have many nonfunctional requirement such as portability, security

and availability.

o Portability

The users shall be able to use the system from anywhere any operating system.

17



e Security

WebRTC has a big advantage over most VVoIP services in the security
area. Until now, most services have typically treated security as optional,
but as WebRTC forbids unencrypted communication, users can be assured

that their data remains safe and private.
It encourages WebRTC developers to also take their security seriously.

The main premise of having encryption by default is that a call is private
always. Security and encryption are no longer considered to be optional

features.

o Availability

The service is to be available to all users at any time.

3.5 System Components

The System components are divided into two categories, hardware and software.
System hardware Components
The hardware divided into two device:
e Server device
The server device should be at least a core 13 device and has a 4 gigabyte ram.
e User device
The computer device must contains a camera, microphone and speaker.
System Software Components
The software divided into two parts:
e User Part
This section uses any operating system (windows or Linux) with a browser that

support WebRTC technology and requires access to the Internet.
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e Administrator Part
Is a database that stores information about users and rooms, it was created using
SQLite.

3.6 System analysis and design using
UML

3.6.1 General usecase for system

The video conference system consists of three actors: admin, room creator and

room joiner.

The admin can do many operations such as: add, view and delete,both room
creator and room joiner can create or join a room, the room creator has special operation

to view attendance.

All operations in the system require login, to login you must have a registered

account. All these operations are an illustrated in figure(3.2)

uc Use Case Model /

O

o0 | (=) A
NG _

admin \

o0

Figure 3.2 General use case diagram
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3.6.2 Usecase for Create/ Join

Communication

The room creator and room joiner in create or join room operation can make

share, chat, call and record.This illustrated in figure (3.3).

uc Use Case Model /I

Create/Join Communication

make share
OO
- ] — I
make record
N oo room creator
room joiner
make call
OO

Figure 3.3 Use case diagram create join communication

W

3.6.3 Usecase for add operation

The admin can add new user or room to the system.This illustrates in
figure(3.4).
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)
uc delete/

add
add user
;; —~
. \
admin
add room

Figure 3.1 Use case diagram for add operation

3.6.4 Usecase for delete operation

The admin can delete existing user or room from the system.This

illustrates in figure (3.5).

| uc delete /I
delete
delete user
;; -
. \
admin
delete room

Figure 3.2 Use case diagram for delete operation
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3.6.5 Use case for view operation

The admin can view all rooms and users in the system, room creator can

view all room joiners (attendance). This illustrates in figure (3.6).

uc view 7

view

admin\\

view room
joiners(attendance

room creator

Figure 3.3 Use case diagram for view operation

3.6.6 Use case for share operation

The room creator and room joiners can share their desktop with each

others also, can share files. This illustrate in figure (3.7).
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uc share

share

o

share desktop
room creator

oix

room joiner

Figure 3.4 Use case diagram for share operation

3.6.7 Use case for call operation

The room creator and room joiners can make voice or video calls.

This illustrates in figure (3.8).

uc call /

%
L P

7 |
X videol el

room joiner

call

Figure 3.5 Use case diagram for call operation
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3.6.8 Sequance diagram for add user

The admin first enters username, password and email in the system
interface, when he click save data will be sent to the server then the database,

the database check if this information valid to save it or not. This illustrates in

figure (3.9).
sd Use Case Model -
X O O

add user((usemame,

admin interface sever database
1
| |

: password, email})—""

1
1
1
1
1
send data() H

request data()

checkif valid()

[if not valid]:error()

display emor message()

< _________________

display success messagel()

Ii:|< ________________

o]

Figure 3.6 Sequence diagram for add user

3.6.9 Sequance diagram for register

The user first enters username, password and email in the system
interface, when he clicks sign up data will be sent to the server then the
database, the database check if this information valid to save it or not. This

illustrates in figure (3.10).
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sdregister /

X O O @)

user interface sever database

! | | |
1

| register(name, email, 3 i i

[Tpassword) | |

senddata() - |

i

requestdatag |

bl check
if
valid
A
[if not \.-.-ﬂu:lj:errur(]‘3

I

ez - display emor message) | !

i i i |

[validl:

i i 'T<= ~success()™~ "~ o

I I

| ! dispaly |

! = ~success TT T """ T i

: | message() T 1

H I

Figure 3.7 Sequence diagram for register operation

3.6.10 Sequance diagram for login

All users must login to use the system operations, to log in users first
enter the username and password in the system interface, when they click log in
data will be sent to the server then the database, the database check if this user

exists to login or not.This illustrates in figure (3.11).

sd login J

% O O O

user inferface server database

login(email.pas s word)

| 1
i 1
i 1
send - | !
data() bl
request .
data{)
check user (email,
["password)
[user found]:
==~ sucsess()™ ~ """~
display home :
_____ page() ~ T T T :
. e T 1
1
' |
! | | 1
: | il [user not found]:error I
| ! = ~"message()” """ """~ am|
! | 1
: ! display
\ =TT Terror TTTTTTTTTT
message() T

Figure 3.8 Sequence diagram for login operation
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3.6.11 Sequence diagram for share files

Share a file in the system happened between user's interfaces, one user
send file, then all other users will receive this file and they can download it.
This illustrates in figure (3.12).

sd share file -

x 1O 10

user user interface user interface user

: share

file(file)
recive
‘ ‘ flle()4>|_T|

: dow nload
CTfile()
|

Figure 3.9 Sequence diagram for share file

3.6.12 Sequence diagram for share

desktop

Share a desktop in the system happened between user's interfaces, one user
share it’s desktop, then all other users will view this desktop. This illustrates in
figure (3.13).
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sd share desktop/

x 1O O %

user user inferface userinfterface  user
: ! ! :
: share | | :
" desktop() ! !
|
display user 1 : :
desktop() | |
| |
| |

Figure 3.10 Sequence diagram for share desktop

3.6.13 Sequence diagram for record

The user first click record in system interface after he stop recording and
click save, then data will be sent to the server and store in user local storage.
This illustrates in figure (3.14).

sdrecord -

X c O 1O

user interface server local storage

|

. : : :

: record I | I

0 | |

1 1

send : :

data() I

1

1

save() :

l

: recording() : :

D T |

|

|

Figure 3.11 Sequence diagram for record
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3.6.14 Sequence diagram for delete user

The admin first mark the user or users to delete in the system interface,
when he clicks ok data will be sent to the server then the database, the database

check if this user exists to delete it or not.This illustrates in figure (3.15).

sd delete user -
admin interface server database

1
1
1
i
: deleteuser(username
d

senddata()

deleteuser{user
id)

search)

[user
found]:
<<~ ~deleted() =~~~

success
"g-'message[]

[user not
found]:faild()

- -1

L
1
1
1
1
1
1

error

[:]<' “message()” """~

-

Figure 3.12 Sequence diagram for delete user

3.6.15 Sequence diagram for create

room

The user enters the room id in system interface, then data will be sent to the
server and then to the database, database check if this room id is unique or not

to create it. This illustrates in figure (3.16).

28



sd create room .~

; O @ @)

wser nierface sever database
I
I : : 1
| H |
| _create room(room | | |
Cid) Ll ! i
1 I
send 1 |
|
data() Lt |
I
request | check if
data() idis
unique()
[id
unique]:
TTroom”T T T T T T
created()
I
open I
- room{)” """ "7 777 !
! ! ! [room id not vaild]:error |
! 1 7<= ‘message() —-——-—--
! ! ge() as
H |
! 1 error !
I
; D<__ “message()’ """ 777 |
T
! 1
I .

Figure 3.13 Sequence diagram for create room operation

3.6.16 Sequence diagram for join room

The user enter room id in system interface, then data will be send to
server and then to the database, databse check if this room id is exists and

opened now to join it or not.This illustrates in figure (3.17).

sdjoin room J
jomer interface server database

! 1 |
i |
| Join mom(oom id) |

|
|
|
|
Lo |
|
|
|

send data()

find oom(oom id)

search()

i
o _confimo

d
Loz ___foomiomed)

—

I

display emor message(}

-

R B

Figure 3.14 Sequence diagram for join room operation
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3.6.17 Sequence diagram for chat

A chat in the system happened between user interfaces, one user send a

message and the others replay. This illustrates in figure (3.18).

sd chat ~

S ORE ORE

user user interface  user inerface user
i l l i
h I |
| chat() - : :
! I
display : I
[ chat() > | |
] 1
: : replay !
| chat()
|
1 .
display
i chat() " """~
1
|

Figure 3.15 Sequence diagram for chat

3.6.18 Sequence diagram for call

A call in the system happened between creator and joiners interfaces,
one user open room and the other users will accept this call by join this room or

reject by not join. This illustrates in figure (3.19).
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sd call ~
X O O X
creator creator's joiner's jeiner
: interface interface :
: call() | | :
L recive : I
call() !
U = i
: | accept :
: L call() L
|
| [eall accepted]: _ |
: call()
: : reject call()
!
: [call
! <Zrejected]: —— - - —
I L reject() - L
1 ! ! 1
| | | |

Figure 3.16 Sequence diagram for call

3.6.19 Sequence diagram for get

attendance

The room creator click get attendance in the system interface, then data
will be sent to server, then check for this room joiners in the database and return

them to room creator interface. This illustrates in figure (3.20).
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sd attendace .~
room creator interface server database

view room

1
1
1
—joiners(room id) e

data() Lag

request data(room

id)
get
users(]:
return
M= ~result)" "~ "~~~

e
=
w
h=3
o
<

I:]-é— ——room-———— -
T joiners() L

Figure 3.17 Sequence diagram for attendance

3.6.20 Sequence diagram for view users

The admin first enter to administrator page in the system interface, then

he clicks view users then data will be displayed. This illustrate in figure (3.21).

sd view user s
admin interface server database

l : : '

1 view 1 1 1

users() Lt I8 : :

send . H

data() !

request
data()
[not nulll:return
=" " T users()” 7

display users{usemame , :

””” email)" ~ T T T T 77 :

T L L 1

! 1 1 1

1 1 : [Mulll:no users to :

! =" "dispaly) ~~~~ "~~~ g
'

: 1 display no :

1 T T Tusers™ T T T T T T T TT T !
1
1

1 found() T 1
1 1 1

Figure 3.18 Sequence diagram for view users
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3.6.21 Activity diagram for system

Enter URL to open the home page, in home page user can login to the
system by entering its username and password to go to its page. User can create

a new account by typing its valid information. This illustrates in figure (3.22).

act Vc Activity /

invalid

Register form

enter user
name and
password

informagion?

unvalid email

Registratin faild

validate
email

( User page ) (Admin page )

click join
button

click create
button

Send information

to admin
end

Creator page

Joiner page

Figure 3.19 Activity diagram for system
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3.6.22 Activity diagram for admin

In a home page if the user enters username and password of admin he go

to admin page and can add, view and delete user or room. This illustrates in

figure (3.23).
Beginﬁ

act Admin Act /
Edmin home pagej

Select
operation

View users )

( Delete user )

C View rooms )

End

unable to delete
delete

Figure 3.20 Activity diagram for admin

3.6.23 Activity diagram for Creator

In a home page if user enters username and password of admin he will

go to a page and can create or join room.
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If he clicks create button he can chat, call, share file, record, share

desktop and view room joiners. This illustrates in figure (3.24).

act Creator Act /

Begin

Creatorr home
page

Select Selel (®
type e End
Voice Video
\iden Voice

Figure 3.21 Activity diagram for creator

4.6.24 Activity diagram for joiner

In a home page if the user enters username and password of admin he
will go to a page and can create or join room, if he click join button he can chat,

call, share file, share desktop and record. This illustrates in figure (3.25).
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act Joiner Act /

Begin
joiner home
page

¢lect
operation

Share fil

share desktop S (®
type

End
Select
type

Video Voice

Figure 3.22 Activity diagram for joiner

3.7 Database Analysis

Table 4.1 Users

NO | Column name | Column name on | Column type | Column Note
database size

1 User Id Userid Int 10 PK

2 User Name Uname Char 10 -

3 Email Email Char 10 UNIQE

4 Password Password Char 10 -
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Table 4.2 Rooms

NO Column Column Column Column Note
name name on type size
database
1 Room Id roomid Int 10 PK
2 Room Rcid Int 10 FK
Creator Id
3 Create Time | Create time | DateTime 10 -
Table 4.3 Rooms members
NO Column Column Column Column Note
name name on type size
database
1 Room Id Roomid Int 10 FK
2 Room Rjid Int 10 FK
Joiner Id

3.8 Conclusion

This chapter dealt with a description and analysis of the system, where

addressed to describe the system and processes provided by the system for the user and

the system administrator, also addressed to the hardware and software components of

the system. On the other hand, this section takes to analysis the operations of the

system using the schemes UML and database analysis.
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Chapter Four

Implementation and Tools



4.1 Introduction

This chapter shows the system administrator, user’s graphical interfaces, explains
system functions and how it works and shows the techniques and tools that were used

to achieve the objectives of the project.

4.2 Home Interfaces

This is the first page shown when the user opens the web page. User can check system

feathers, or select the sign up button to be redirected to the sign up or login page if the

user is already a member as shown in Figure (4.1).

,
T

..

'l

v &l c! R

Sy up toedey

How it works?

Features

= @ @

. jesktop Lecord

-

Figure 4. 1 Home interface
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4.3 System Administrator Interface
4.3.1 Login

First, the system administrator must log in to the system to be able to use

the system as shown in Figure (4.2).

Django administration

Username:

admin

Password:

EXFAFEAEA

Figure 4.2 Administrator's login interface

4.3.2 Add a New User

The system administrator can add a new user by entering user’s data
(username, email, password) database as shown in Figure (4.3), if the data is valid

it will be saved in the database as shown in Figure (4.4).
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Username: ahmedali

Required. 150 cherscters o fewer Letters, digits end (/. /+/-/_ only.

algorithm: pbkdf?._shaZ36 iterations: 36000 saft: VDAY Carseuss hash: vOKillsssssssssessins

Password:

Raw passwords are not stored, 30 there is no way to see this user's password, but you can change the password using this form

Personal info

First name: ahmed

Last name: dl

Email address: ahmed ali@gmail.com

Figure 4. 3 Add new user

Select user to change

Q || | Search

Action: | --------- B Go | 0of 4 selected

USERNAME & EMAIL ADDRESS FIRST NAME LAST NAME STAFF STATUS
abrar bero@gmail.com e
ahmedali ahmed.ali@gmail.com ahmed ali 0
alaa alaa@gmail.com 0
tarig looka@gmail.com [}
4 users

Figure 4. 4 User's database

4.3.3 Delete a User

The system administrator can delete user by selecting the user and pressing the
go button as shown in Figure (4.4). A confirmation will appear to the admin as shown

in Figure (4.6). At last, a success message will appear as shown in Figure (4.7).
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Select user to change

Q Search

action | Delete selected users . Go | 1 of 4 selected

O usernaME =  EMAIL ADDRESS FIRST NAME LAST NAME STAFF STATUS
[ abrar bero@gmail.com ]

ahmedali ahmed.ali@gmail.com ahmed ali []

O alaa alaa@gmail.com []

O tarig looka@gmail.com []

4 users

Figure 4. 5 Delete user

Are you sure?

Are you sure you want to delete the selected user? All of the following objects and their related items will be deleted:

Summary

m Users: 1

Objects

B User. ahmedali

Nn' {ake me back

Figure 4. 6 Confirm delete

& Successfully deleted 1 user

Select user to change

Qll | search

Action: | ——--——-— B Go | 0of 3 selected

O username ~  EMAIL ADDRESS FIRST NAME LAST NAME STAFF STATUS
1 abrar bero@gmail.com (]

[ alaa alaa@gmail.com [x]

[ tarig looka@gmail.com [x]

3 users

Figure 4. 7 Successful delete
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4.4 System User Interface
4.4.1 Signup

A user can create a new account by entering the username, email,
password and confirm password and press the signup button, if the data is valid,
the user will be redirected to the login page. A login button can be used if the

user already has an account as shown in Figure (4.8).

Your username
mysuperusername
Your email
mysupermail@mail.com

Your password

VIR0
eg. X8df!90

Please confirm your password

Already a member? | Go and login

eg. X8df!90EQ

VLU

Figure 4. 8 Signup

4.4.2 Log In

The user enters the username and password to login to the system. If the
user is not a member yet the user should sign up using the join us button to be

redirected to the sign up page as shown in Figure (4.9).
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Log in
Your username
myusername
Your password
eg. X8dfI90EO

‘ Not a member yet ? | Join us

Figure 4. 9 Login

4.4.3 Create a Room

After logging in to the system the user will have two options (create a
room or join a room). To create a room the user should enter a key if the key is

not used in another room a new room will be created as shown in Figure (4.10).

‘ Video conferencing site X
™ 9

& C | ® Not secure | 172.27.131.116:8000/home
Video confi Home logout
1 | Open Room ‘ Join Room
Enter Text Chat ‘ Share File i

Leave /for close the room |

Figure 4. 10 Create room
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4.4.4 Join a Room

The user enters a room key to join the room with that key as shown in
Figure (4.11). If the room is found a permission will appear to the user to access
the camera and microphone and the user can choose what to allow as shown in

Figure (4.12). Figure (4.13) shows a room with 3 joiners.

1 ‘ Open Room ’ ‘ Join Room ‘

Share File

Leave /or close the room

Figure 4. 11 Join room

- Will you allow 127.0.0.1 to use your camera and

Camera to share: 2
~ Open Room | | Join Room

[ Chicony USB 2.0 Camera ']

Microphone to share:

[default: Microphone (High Definition Audio Dev... V]

[7] Remember this decision
Leave

“ Qon’t i

Figure 4. 12 Permissions
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Video conferencing site “wx +

€ B 172.27.131.116:8000/home % C | Q Search

Video confi Home

Figure 4. 13 Video and voice call

4.4.5 Share a File

Users at the same room can share any file from the system and it will
appear to all as shown in Figure (4.14).

Users can download the shared file as shown Figure (4.14).
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Video conferencing site @ x + @

€ W 1722713111680

Video confi  Home

Open Room  Join Room
|| ter Text Chat Share File

Leave /or close the room

Unique URL for your room:

Hash URL: #1
QueryString URL: Troomid=1
Download sequence-webrtc.png

Alice Web App Bob

| |

| | |

| Call Bob v

Figure 4. 14 Share file
encing site @x 4 @ = a
€ @ 17227.131.11658 c B ¥ A9 =

Video confi  Home

ywu97Ifurk7mndkl99

Op”{ Opening sequence-webrtc.png X

You have chosen to open:

Enter Text Chat Share File 5] sequence-webrtc.png
which is: PNG file (100 KB)
from: blob:

Leave /or close the room

What should Firefox do with this file?

@® Qpenwith | TWINUI (default) ¥
() SaveFile

[C] Do this gutomatically for files like this from now on.

Download sequence-webrtc.png

oK Cancel
Alice Web App Bob
[
| | |
| Call Bob | v
<

Figure 4. 15 Download shared file

4.4.6 Chat

After joining a room, a user can chat with the room members as shown in
Figure (4.16).
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Video conferencing site “wx 4 SLE
€ W 172.27.131.116:8000/home

|
Q
n

Q sec e & AU R
Video confi Home

ywu97lfurk7mndkl99

OpenRoom Join Room

Enter Text Chat Share File

Leave /or close the room

Unique URL for your room:

Hash URL: #1
QueryString URL: ?roomid=1

v2vdhnikkBpe Sbwiyd

Figure 4. 16 Chat

4.4.7 Share a Desktop

The user can share his desktop with other users at the same room as shown

in Figure (4.18). A permission will be shown to the user before sharing desktop
as shown in Figure (4.17).

F Will you allow waww . owebrtc-experiment.com to see
- wour screen’

Window to share:

[ Local Disk (E:)

[] Remember this decision

Figure 4. 17 Share desktop permission

Don't Allow
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Share this link 1 Share Your Screen

=]
m_, » Computer » Local Disk (&) » 'I‘:rl }Jl
£ 2]

)
o

Organize ¥ Includeinlibrary »  Sharewith v Bum  New folder _——
[ Favorites SRECYCLE.BIN
else
B Desktop fun
&4 Libraries project 810
B Bero System Volume Information
1% Computer uni
a New Volume (A:) video conferencing system

AL 1 ocal Dick (C)

o | B |
@@vLJ » Computer » Local Disk (E) » T4 ][ )
Organize v Includeinlibrary ¥ Sharewith Bum  Newfolder 52 - 0 @
' Favorites SRECYCLEBIN
else
P Desktop fun
A Libraries project 810
B Bero System Volume Information
% Computer uni
s New Volume (A) video conferencing system

&L, Local Disk (C3)
= Removable Disk (D)
s Local Disk (E)

Figure 4. 18 share desktop

4.4.8 VVoice Record

The system users can record the session. A microphone only access will

be given and after ending recording the user can choose were to save the record
as shown in Figure (4.19).

-

Opening 3429867327 wav | S

Y¥ou have chosen to opem:
|| 342986733 7.wawv

which is: Wawveform Audic (1.3 MEBE)
from: blob:

What should Firefox do with this file?

0 DownThermAlll
dTa OneClick! Eﬁ [C:HUsers‘aBeroKDownloads\ "]
I @ | Save File
[ Do this automatically for files like this from now on.

Figure 4. 19 Voice record
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4.4.9 Video Record

The system users after joining room can record session in video after
ending the record user can choose where to save the record as shown in Figure
(4.20).

Opening 7987875492.webm | S|

Y¥ou have chosen to open:
£y 7987875492 webm

which ist VLC media file (webm) (234 KB)
from: blob:

What should Firefox do with this file?

Open with |1uf|_c mediaplayer 215 (defauli) v|

DownThemall!

dTa OneClick! E— | ChUsershBerotDownloadsh 'l

@ Ega\re File

Do this automatically for files like this from now on.

OK | Cancel

Figure 4. 20 Video record

4.5 Tools and Techniques

To develop this video conference system many techniques were used such as
UML, python, Django, WebRTC, SQL.ite, and bootstrap.

4.5.1 UML (Unified Modeling Language)

UML stands for “Unified Modeling Language”. It is an industry-standard
graphical language for specifying, visualizing, constructing and documenting the
artifacts of an object-oriented system under development. It provides many models.

In this project, we use the following:

e Use case Model: captures the requirements of a system. Use cases are a
means of communication among users and other stakeholders what the system
is intended to do [13].
e Sequence Model: is a form of interaction diagram which shows objects as
lifelines running down the page. Their interactions over time are represented
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as messages drawn as arrows from the source lifeline to the target lifeline

[13].

e Activity diagram: describes dynamic aspects of the system. Activity

diagram is a flow chart to represent the flow form one activity to another

activity. The activity can be described as an operation of the system [13].

4.5.2 Python

Python is an interpreter, object-oriented, high-level programming

language with dynamic semantics. Its high-level built in data structures,

combined with dynamic typing and dynamic binding, as well as for use as a

scripting or glue language to connect existing components together.

4.5.2.1 Python Advantages

The following are some of main advantages of python:

Presence of Third Party Modules: The Python Package Index
(PyPl) contains numerous third-party modules that make Python
capable of interacting with most of the other languages and platforms.
Extensive Support Libraries: Python provides a large standard
library. Many high use programming tasks have already been scripted
into the standard library which reduces length of code to be written
significantly.

Open Source and Community Development: Python language is
developed under an OSI-approved open source license, which makes
it free to use and distribute, including for commercial purposes.
Learning Ease and Support Available: Python offers excellent
readability and uncluttered simple-to-learn syntax.

User-friendly Data Structures: Python provides the option of
dynamic high-level data typing which reduces the length of support

code that is needed.
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e Productivity and Speed: Python has clean object-oriented design
and possesses strong integration and text processing capabilities and
its own unit testing framework, all of which contribute to the increase
in its speed and productivity.

e Integration Feature: Python integrates the Enterprise Application
Integration that makes it easy to develop Web services by invoking
COM or COBRA components.

4.5.3 Django

Django is a free and open source web application framework written in
Python. It also offers a big collection of modules which you can use in your own
projects. Primarily, frameworks exist to save developers a lot of wasted time and
headaches [14].

4.5.3.1 Django advantages

The following are some of main advantages of django:

e Fast

e Fully Loaded
e Secure

e Scalable

e Versatile

4,54 WebRTC

WebRTC (web real time communication) is collection of communications
protocols and application programming interfaces that enable real time
communication over peer-to-peer connections, It gives us rich and high-quality

video streaming via JavaScript APIs [1] [2].
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4.5.4.1 WebRTC Advantages

With today's economy, it is even more important for business to embrace

WebRTC as part of their initiative to reduce costs and remain effective and

competitive. WebRTC APIs is supported by most leading Browsers for

Windows (Google Chrome, Firefox and Opera) [3].

WebRTC is an open-source application programming interface
(API).

WebRTC enabled browser with any operating system and a web
services application can direct the browser to create a real-time
voice or video connection to another WebRTC device or to a
WebRTC media server.

Always on voice and video encryption. The Secure Real-time
Transport protocol (SRTP) is wused for encryption and
authentication of both voice and video.

WeDbRTC give advanced voice and video quality.

WebRTC supports reliable session establishment.

WebRTC supports the negotiation of multiple media types and

endpoints.

4.5.5 SQLite

In the simplest terms, SQL.ite is a public-domain software package that

provides a relational database management system, or RDBMS. Relational
database systems are used to store user-defined records in large tables. In addition

to data storage and management [15].

SQLite is an amazing library that gets embedded inside the application

that makes use of. As a self-contained, file-based database, SQL.ite offers an
amazing set of tools to handle all sorts of data with much less constraint and ease

compared to hosted, process based (server) relational databases [15].
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4.5.5.1 SQL.ite Advantages

The following are some of SQL.ite advantages [16]:

o File based: The entire database consists of a single file on the disk, which
makes it extremely portable.

e Standards-aware: Although it might appear like a "simple" DB
implementation, SQL.ite uses SQL. It has some features omitted (RIGHT
OUTER JOIN or FOR EACH STATEMENT), however, some additional
ones are baked in.

e Great for developing and even testing: During the development
phase of most applications, for many people it is extremely likely to need
a solution that can scale for concurrency. SQLite, with its rich feature
base, can offer more than what is needed for development with the

simplicity of working with a single file and a linked C based library.

4.5.6 Bootstrap

Bootstrap is an open source toolkit for developing with HTML, CSS, and
JS. Quickly prototype your ideas or build your entire app with responsive grid
system, extensive prebuilt components, and powerful plugins built on jQuery
[17].

4.6 Conclusion

This chapter shows the administrator and user interfaces and how the system
functions works and the tools and techniques that were used to achieve the project

objectives.
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Chapter Five

Results, Conclusion and

Recommendations



5.1 Introduction

This chapter transact with the research after conducting many tests on the

system, recommendations for future research and conclusion.

5.2 Results

After completing the video conference system the following results has been
achieved:
e \Web-based video conference system was developed.
e User can create or join a room.
e Users can make voice or video calls.
e Users in the same room can chat or share desktop with each other.
e Users can save their meetings by recording them.
e User who creates the session can know how attend and save that attendance.
e The system reduces physical effort by using this video conference system
instead of a real meeting.
e Ease of communicating and sharing files.

e Use the system from any place or time.

5.3 Conclusion

A video conferencing system using WebRTC technology was created and
approved.

In this research we used the WebRTC technology for its ease of use and does
not need any plugins or application to install it just need browser that it support.

The video conference system is designed as web-based to be used from
different operating systems.

The aim of this research is to reduce the effort and difficulty of mobility to
communicate and to create a video conference that supports the characteristics of voice
calls, video calls, share files, share desktop, record in different format and attendance

for who attend. These goals have been achieved.
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The system is not perfect, perfection is not something humans can accomplish
but we as developers did our best to provide all the features we need to ease

communication, health care, education and all other fields meeting in our country.

5.4 Recommendations

After the completion of this project and applied it, we recommend the following to
improve the system:

e Integrate the system with cloud storage.

e Integrate the system with billing system.

e Integrate the system with social media.

e Invite unregistered user to join room.
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Appendices



Appendix (1) explain the symbols used in the modeling and analysis system using
UML diagrams:

Explain the symbols used in (Use case Diagram)

O
X > s
Actor
User connect Connect task that task

depends on other

Explain the symbols used in (Sequence Diagram)

F IO e O] O
—»
Actor Interface Server Database
User User GUI UML message Program database
message Response logic
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Explain the symbols used in (Activity Diagram)

®

.

Begin

End

Decision

Activity

Connect
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