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Abstract

Real-time multimedia and data communication between browsers is made
possible by WebRTC technology. A detection method called signalling is used to
verify a connection. However, WebRTC does not define signalling properly.
Therefore, with Chrome and Firefox and a simplex and mesh topology, this work
intends to design and execute WebRTC video communication, chat, screen
sharing and recorded video across clients (browser-to-browser) in a practical
application. Thus, in the first stage creating a signalling channel between two peers
by using simplex topology and in the second stage using a mesh topology among
multiple users (many-to-many) using the following for video conferencing and
chat: Express.JS, the Node.JS platform, and the Socket.io mechanism have been
created and used. Axios (HTTP JSON), as well as JavaScript, were used as the
primary programming languages. The outcomes of this study have made sure that
a trustworthy signalling channel for simplex and mesh topologies has been built
and implemented. In addition, the evaluation of resources, such as CPU and
bandwidth. Furthermore, in reference to the Quality of experience (QoE) that we
surveyed ten of experienced people in this field, they gave their perspectives on
the application we developed. As well as a comparison between the created
application in this research and the most common application has been
accomplished. As result, based on the inspected element of Google Chrome in real
communication, the performance of the signalling channel between two clients is
discovered. Thus, it analysed the delay of signalling depending on sending a
request and receiving a response (establishing a connection). Therefore, the
minimum signalling consumption to get ready was 47 (ms), and the maximum
consumption was 51 (ms) between the clients. It also consumes 66 (ms) as
minimum use and 73 (ms) as maximum consumption to send a request and receive
a response. The mean time was calculated, so it expends 77 (ms) to send a request
and receive a response. In addition, is able to setup, establish video conferencing
and end communication simultaneously among all participants. Moreover, the
CPUs and bandwidth consumption have not effected the presentation of the
created signaling. On the other hand, the quality of audio and video was affected
by the CPU and the bandwidth. Also, it has been proved that the designed signaling
is able to setup, and establish a session and close communication among an
indefinite number of peers over LAN or WAN networks. So, It is also able to open
one/multiple rooms to offer bi-directional video conferencing, thus keeping the



session productive even if any peer leaves, controls self/remote streams,
overshoots non-candidates and so on. In other words, as much as the CPU core is
high, it will lead to better communication and allow more peers to join. According
to the referenced restrictions, it can be emphasised that the CPU plays a leading
role in communication and number of peers over mesh topology, as long a
bandwidth does a key role in the quality of audio and video. The quality of
experience (QoE) verifies that this testbed environment works correctly and that
it can be used to conduct more extensive experiments on user expertise in the
future while having high core CPUs. This work supports interested developers and
researchers to comprehend how to build an application using a specific topology,
such as simplex and mesh, as well as the results of applying Chrome and Firefox
over chat and video communication in real time.
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