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ABSTRACT

Web Real-Time Communication (WebRTC) has developed to overcome using the flash, so the flash has not been needed
for browsers to establish their communication. Also, WebRTC offers different features for designing and building many
applications without registration, installation, fees or plugins. Besides, the WebRTC dashboard is a data-intensive tool
that enabling management for e-learning. The main goal is to design and implement a dashboard for e-learning based
on WebRTC technology. The dashboard will offer to draw straight lines, pencil to write/draw shapes, multiple drag,
eraser, rectangle, circles, bezier curves, quadratic curves, text (with select font families/sizes and more), image, arrow,
marker, colours picker, and extra options. In this research, JavaScript and HTML languages and Chrome were used.
Also, this experiment was applied through the Internet network. Including, an evaluation of the used appliance, Quality
of Experience (QoE) via authentic employers. In this application, original employment was expert over e-learning..
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1. INTRODUCTION

Web Real-Time Communication (WebRTC) was establishedsby The Internet Engineering Task Force (IETF) and
World Wide Web Consortium (W3C) [1][2][3]. WebRIC issan’original regular collection [4] that enables collaborative
communications of video, audio and data [5][6]. In“additien, it offers many aids such as no fees, licenses, or plug-ins
[71[8]. Moreover, WebRTC supports Real-Time, Coammunication (RTC) based applications and services, so it has
become more common over the last years{9][10].

Dashboard is important as long as itt¢nables all types of specialists the capability to view presentation, construct
reports and established approximations and marks for future work. Moreover, it has more assistance, such as a graphic
illustration of performance, the capacity to classify developments effectiveness, the ideas behind creating reports with a
simple click, the volume to type extra knowledgeable results, and activities fast documentation of data connections.

In [11] emphasized that the dashboard displays the list of data and all the sessions data on the platform, so the
dashboard offers many things, such as analysis (analytics available), a comprehensive overview, the number of
participants and devices, and users connected during a live broadcast. As a result, the information will be segmented by
the administrator channel ID. The WebRTC dashboard uses as a platform to obtain related data for analyzing n-part
based data and video communication. Besides, it enables gathering feedback and analytics from various platforms; also
it supports combining customize and interact purposes which create the availability to identify new links between
different issues [12].

The critical aims of this study are to intention and exam a WebRTC dashboard for e-learning to offer various
learning features, such as drawing straight lines, pencil to write/draw shapes, multiple drag, eraser, rectangle, circles,
bezier curves, quadratic curves, text (with select font families/sizes and more), image, arrow, marker, colours picker,
and extra options. JavaScript and HTML languages, Quality of Experience (QoE) (using many users to evaluate the
performance), and Chrome was applied via the Internet to achieve this implementation.

This research was organised as defines; the related work was discussed in Section 1. In section 11, the approach
with execution and analysis were explained. Also, Section IV has the assessment, and Section V illustrates the
conclusion and coming work.
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2. RELATED WORK

In [13] a major issue-based communication mechanism that has not been delivered by WebRTC for gathering the
data and storing them was clarified. Besides, [7] configured that screen sharing is needed to exchange data and gain
user response and evaluate the quality. WebRTC dashboard enables the end-user to understand technical and non-
technical issues that can affect the QoE graphical path. Therefore, it consists of different parts, such as conversation
handler panel, QoE, media player panel, video panel, Quality of Service (QoS) panel, and navigation bar and so
on.[12]. What is more, using WebRTC dashboard is challenging while the assessment of quality and users are needed
[14]. Moreover, [15] stated that using the WebRTC dashboard is using to save the path of the quality of experience in
service in real-time, and ensure that the latest information will be received.

3. METHODOLOGY, IMPLEMENTATION, and ANALYSIS

3.1. Methodology

To design and test this Dashboard, dissimilar libraries for many shapes and activities were considered; also
JavaScript and HTML languages, Google Chrome, and Ethernet and Wireless of the Internet networks were used.

3.2. Implementation

In this investigation, a different mechanism for the dashboard has been designed and implemented based on the
different libraries using JavaScript code and HTML like the following:

3.2.1. Using JavaScript language for the following:
Line: for drawing straight lines
Pencil: for drawing shapes
drag multiple: for dragging/moving all shapes

Eraser: for clearing definite shapes

1.
2.
3
4
5. Rectangle: for drawing rectangles
6. Arc: for drawing circles
7. Bezier: for drawing bezier curve
8. Quadratic: for drawing a quadratic Curve
9. Text: for writing a text on single/multiple lines, and select font/sizes
10. Image: for add images
11. Arrow: for drawing arrow lines
12. Marker: for drawing markers
13. lineWidth: for setting line width
14. colorsPicker: for background and foreground colours.
15. extraOptions: for more options, such as lineup, line join, global alpha, etc.
3.2.2. Using HTML language for the following:
Create new tool-icon HTML
Decorate new HTML icon
Set specific tool-icons

Set clear canvas for clearing all drawings from the canvas

o~ w0 npoRE

Install chrome extension for different languages, such as English and Chines
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6. Allow users to improve video or scree or mp4 streams
3.3. Analysis
3.3.1.

D ¥

Figl.The main dashboard web using chrome

Signalling Appliance for WebRTC Dashboard

Ten participants were considered in this implementation to analyse the delay of streaming. This was applied via the
network analysis reviewing element of"Google, Chrome in the real world. So, it consumes 120 milliseconds (ms) to be
ready and 144 (ms) to start broadcastingy, This appliance ensures setting, start and direct audio, video, and screen
instantaneously. In other words, the quality of data transformation was perfect.

To begin the dashboard streaming, the admin will control the application to the participants for the availability,
collected with SDP offer to obtain data. The source makes an offer via "getLocalDescription™ with
“RTCPeerConnection”. Also, the admin will have embedded to the “RTCPeerConnection” to produce an
"RTCDataChannel" object. Therefore, the admin constructs "createOffer" to resend the instructions. Lastly, the
interconnection between the admin and participants will be started, and the RTC packets can be streamed. Figure4,
shows the pseudocode of dashboard application. . Figures (1, 2 & 3), showing the main dashboard web.

3.3.2. Quality of Service (QoS) of Dashboard in General

The quality of the dashboard, in general, was accomplished by an individual implementation concerning ten peers
over the Internet network. So, the quality of the video and screen were excellent. Consequently, the produced appliance
for dashboard tools and video is effective as displayed in figures (1, 2, & 3), also figure4, shows the pseudocode of
dashboard application.
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1. SET Style;

2. SET Room-id;

3. SET Checkbox;

4. SET MediaStream;

5. SET Navigator;

6. SET CommentGroup;

7. SET Tools;

8. SET NumberofShapes;

9. SET Callback;

10. SET Connection;

11. SET OnUserStatusChanged;

12. SET ScreenCapture;

13. SET CaptureScreen;

14. SET getAllParticipants;

15. SET AdminControl;

16. SET CP = Start Streaming;

17. SWITCH Start Connection;

18. CASE1: start monitoring;

19. IFCP=1; THEN keep capturing screen;
20. ELSE send a warning message;
21 CASE2: keep streaming

22 IFCP=0; THEN shutdown system;

23. ELSE keep screen and video streaming;
24.END

Fig 4, the pseudocode of dashboard

3.3.3. Quality of Service (QoS) of Dashboardtin General

The quality of the dashboard, in generaly,was,accomplished by an individual implementation concerning ten peers
over the Internet network. So, the quality*ef theyvideo and screen were excellent. Consequently, the produced appliance
for dashboard tools and video is effective as glisplayed in Table (1).

3.3.4. Quality of Experience (QoE)
As mentioned in [16], QoE is essential and has been deliberated as a certain average in communication [18][19].
By using a questionnaire, peers have given their opinion on the known user practice as clarified in Table (2). This
presentation definite has a brilliant value of video and screen dashboard via the Internet network.
Table 1, QoE of ten users for communication through the Internet network.

Questions Very | Bad Fair | Good | Excellent
Bad

Assess the comfort of using the application 10
Assess the value of the video 10
Assess the value of the screen 10
Assess the value of the construction 10
Does this presentation satisfy the usage of 10
WebRTC in the future
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Table 2, the video, and screen quality between ten participants through the Internet Network.

i Quality of Quality of
No. | Browser QBT Features Duration

System video Screen

L Google Windows 10 Video, and 1. i 25 Excellent Excellent
Chrome Screen minutes

% Google Windows 10 Video, and 1. i 25 Excellent Excellent
Chrome Screen minutes

& Google Windows 10 Video, and 1. - D Excellent Excellent
Chrome Screen minutes

& Google Windows 10 Video, and 1. -2 Excellent Excellent
Chrome Screen minutes

> Google Windows 8 Video, and 1_ i 25 Excellent Excellent
Chrome Screen minutes

6. Google Windows 8 Video, and 1_ i 25 Excellent Excellent
Chrome Screen minutes

G Google Windows 8 Video, and 1. < B Excellent Excellent
Chrome Screen minutes

8. | Google Windows 7 Video, and 1. "~ 2 Excellent Excellent
Chrome Screen minutes

& Google Windows 7 Video, ans 1_ i 25 Excellent Excellent
Chrome Screen minutes

10| Google Windows 7. Video, and 1. - B Excellent Excellent
Chrome Sereen minutes

4, EVALUATION

In this study, it has been demonstrated that the dashboard presentation can be used to sustenance data sharing
among various peers through Google Chrome. As long as, this design is using a new WebRTC appliance to set, start,
break and protect running completed the Internet network. Too, it offers video conferencing and saves the media
flooding beneficial. This research can be deliberated as the initial one that completed a WebRTC dashboard mechanism
for media streaming. The QoE determines that this testbed environment is accurate.

5. CONCLUSION and FUTURE WORK

In this task, a different WebRTC dashboard mechanism via the Internet was proven in a real-time implementation.
Further, a diverse collection was used to set up, create and end a media streaming for the dashboard. This significance
is delivered visually demonstration over the Google Chrome-based face-to-

face communication. Likewise, this research can be functional in numerous applications such as lectures (between
teachers and students). In the future, an extension of this project over additional scalable is planned.
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