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The current online learning process requires virtual face-to-face media to 
interact between lecturers and students. However, currently available 
media requires lecturers to pay a fee to communicate indefinitely. 
Therefore, we need a media that can facilitate lecturers to do learning easily. 
This study aims to integrate jitsi with matrix conferences as a real-time 
online communication medium in learning. This type of research is 
development research (R&D) with the waterfall method. The steps taken 
are analysis, design, coding and testing. The analysis is carried out on the 
system development needs, then the design stage of the Jitsi architecture 
with a matrix, then coding using PHP and testing through QoS. QoS testing 
has very good throughput results, poor packet loss, very good delay, and 
excellent jitter for small-scale applications. It shows that picking video 
conferencing can be used as a medium of communication in online 
learning. 
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1. Introduction  

The current development of Information and Communication Technology (ICT) requires all aspects of 

life to adapt both in the fields of economy, trade and education [1][2]. Especially when the Covid-19 

pandemic entered Indonesia in mid-March 2020, the government issued a policy to temporarily eliminate 

face-to-face learning and replace it with online learning at both the school and college level [3]. Online 

learning (in the network) requires learning media to bring students and educators together directly through 

virtual face-to-face. One of the media that can be used is through a video conference platform to implement 

learning at both the school and college levels so that the educational process continues [4]. 

Several studies that have been conducted regarding video conferencing include, [5] using jitsi and 

raspberry PI 3 on home video conferencing devices for baby monitoring. In addition, [6] has collaborated 

with Jitsi Meet to plan home video conferencing tools for Harvie products. Meanwhile, [7] revealed that the 

resulting video conference could facilitate online learning through direct file transfer. However, the web-

based video conference that has been produced has not yet collaborated between jitsi and the matrix. 

Therefore, the researcher developed a video conference by integrating jitsi and the matrix called a quote 

video conference.   

Picked web conference provides a platform for all lecturers for free; its features can be retrieved and 

reviewed such as communication history, file transfer, search public rooms services and create groups. In 

addition, picking web conferences can be used in real-time by taking advantage of the features for free and 
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with no time limit. Learning using video conferencing technology is a more exciting and effective choice in 

carrying out online learning. 

2. Method 

The type of research used is development research (R&D), which in this study produces a new product 

[8] using the waterfall development model [9]. The waterfall procedure carried out consists of the following 

stages. 

2.1. Analysis   

At this stage, an analysis of the system is carried out , namely how the platform can be run properly. 

Requirements analysis is focused on hardware and software analysis.  

2.2. Design 

The system design stage can assist in determining the requirements of the system and defining the 

overall system architecture. 

2.3. Coding 

The coding stage compiles the design results into program lines that are compiled using the API 

(Application Programming Interface). The coding stage is carried out to implement the design results into 

program lines. The system will configure in the VPS that has been provided so that users can access the 

platform anywhere and anytime. The first configuration that must be considered is the need for the software 

that will be used to design the system; this stage must be carried out in stages, namely, the Web Server 

(NGINX) is an open-source web server, which can also function as an IMAP/POP3 proxy. Before installing 

NGINX server must be updated first. Then install the Python Cerbot Plugin. This plugin functions to change 

the http protocol to https, so that the existing communication permissions on the domain can be used for 

security. 

2.4. Test 

System testing is a software system execution process to determine whether the software system 

matches the system specifications and runs in the desired environment. System testing is often associated 

with finding bugs, program imperfections, program line errors that cause system software execution 

failures. The test uses the QoS method with the following parameters. 

2.4.1. Throughput 

Throughtput is the average value of successful delivery through a telecommunications channel in a 

delivery. Throughput is measured in bits per second (bps or bit/s). The formula for calculating throughput 

is shown in equation 1. 

Throughtput (bps) = 
 

(1) 

 

2.4.2. Delay 

Delay is a common problem that occurs in telecommunications networks. Delay is the time it takes for a 

packet to travel from delivery to recipient. The formula for calculating delay is shown in equation 2. 

Delay  = 
 

(2) 

 

The classification of delay standardization based on the TIPHON standard is shown in table 1. 

Table 1. Standardization of Delay Based on TIPHON Standard  
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No Category Large (ms) 

1 Very good <150 
2 Good 150 – 300 
3 Pretty good 300 – 500 
4 Not Recommended >450 

 

The delay value is categorized as very good if it gets less than 150 ms, good value if it gets between 150 

ms to 300 ms, it is quite good if it gets between 300 ms to 450 ms and if it gets more than 450 ms then it is not 

recommended to use. 

2.4.3. Jitter 

Jitter is a variation of delay that occurs due to queue length in data processing and reassemble data 

packets at the end of delivery due to previous failures. The formula for calculating Jitter is shown in 

equation 3. 

Jitter = 
 

(3) 

 

2.4.4. Packet Loss 

Packet loss is a parameter that describes conditions that indicate the number of lost packets. The formula 

for calculating packet loss is shown in equation 4. 

Paket Loss = 
 

(4) 

 

The classification of packet loss standardization based on the TIPHON standard is shown in table 2. 

Table 2. Standardization of Packet Loss Based on TIPHON Standard 

No Category Large (ms) 

1 Very good 0-2 
2 Good 3-14 
3 Pretty good 15-25 

  

3. Results and Discussion  

3.1. Analysis  

This analysis includes analysis of hardware and software requirements. The hardware used in the 

design of this application are as follows: (1) Processor : Intel(R) Core(TM) i3-3217U CPU @ 1.80 GHz; (2) 

RAM : 4.00 GB; (3) Hard disk : 500 GB; (4) Standard optical and keyboard; (5) Monitor resolution of 1366 x 

768 pixels. While the software used is: (1) Windows 10 Single Language 64-bit operating system; (2) Google 

Chrome Internet Browser; (3) Debian 10 64 bit VPS, 4) DNS; (5) NGINX; (6) Cerbot plugin; (7) Synapse- 

Matrix; and (8) Wireshark. 

3.2. Design 

3.2.1. Matrix Architectural Design  

The application is designed using the architecture as shown in Figure 1. 
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Figure 1. Matrix Architecture 

 

Figure 1 is a video conference design scheme that will be integrated with jitsi [10] revealing that there are 

four main components on the matrix side, namely 1) Application of a horizontally scalable Matrix server 

(Synapse hosted on EMS), 2) Jitsi cluster for conferences video, used to host all Q&A sessions, hallway 

sessions, booth and other adhoc video conferencing, 3) The scalable, elastic Jibri Cluster is used for Jitsi 

conference streaming both for official FOSDEM live stream and to provide local previews of Matrix 

conferences (to avoid Jitsis getting overloaded with people who only want views), and 4) Conference bots 

Matrix that manages the entire conference in Matrix, written from scratch for FOSDEM by TravisR, uses the 

schedule from FOSDEM and maintains all necessary rooms with proper permissions, widgets, invitations, 

etc. 

This design stage can be seen in Figure 2. 

 
Figure 2. Example of User A Sending a Message to User B  

 

Figure 2 shows that Matrix defines an API for synchronizing extensible JSON objects known as “events” 

between compatible users , servers and services. Typically users use messaging applications, VoIP (Voice 

over Internet Protocol), IoT (Internet of Things) and other communications to store communication history 

and account information for all their users, and share data with the wider matrix ecosystem by 

synchronizing the communication history with the origin server and other users. 

Furthermore, the architecture of the room can be seen as in Figure 3.  
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Figure 3. Room Architecture  

 

Figure 3 illustrates that the matrix maintains a per-room data structure between multiple servers. The 

data is divided into message events and state events. The status of the room at a given point is calculated 

taking into account all previous events and including certain events in the graph. Where events describe the 

same state, a merge conflict algorithm is applied. The state resolution algorithm is transitive and 

independent of the server state because it must consistently select the same events regardless of the server or 

the order in which events are received. Events are signed or encrypted by the origin server (the signature 

includes the parent relation, type, depth and payload hash ) and sent to the participating servers in a room, 

currently using a mesh topology. Servers can also request event reloads from other servers participating in a 

room via federation.  

3.2.2. Jitsi Design  

When you first open the video conferencing application using a browser, it appears as shown in Figure 

4. 

 
Figure 4. Initial View of the Web Conference 

 

Figure 5 is this page to enter the video conferencing application. 
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Figure 5. Display Sig In Application 

 

Figure 5 shows that users can enter the application if they have a Github, Google, Gitlab, Facebook, 

Apple account and users can also sign in manually. To register to be able to log into the application, you can 

select the create Account button as shown in Figure 6. Users can also register into the application if the user 

has a Github , Google, Gitlab, Facebook, Apple account and users can also register manually. 

 
Figure 6. Display Create Account 

 

In Figure 7, users can search for discussion rooms if the rooms are public. 

 
Figure 7. Explore Rooms Display 

 

When the user has registered and has successfully signed in, it will look like in Figure 8. 
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Figure 8. Display After Sign In 

 

Figure 8 describes that the user can start to communicate with users of others, seek public rooms, create 

a group, see the settings of the profile of the user, can filter the conversation, and create a community that 

can group several rooms. People is a communication history that the user has not deleted and there is a list 

of rooms that have been joined. 

Web conferencing online learning model can be with voice call chat [11]. The voice call chat page can see 

the user name , time or hour when chatting, and the chat date between users, as shown in Figure 9. 

 
Figure 9. Voice Call Chat Display 

 

3.3. Coding  

The coding made on the web conference application uses a web server (NGINX). Before installing 

NGINX, the server must be updated. Broadly speaking, such as the following program listings.  

$ apt-get update 

 

After updating the server, NGINX will be installed using a script such as the following program listing: 

$ apt-get install nginx 

Configure the nginx web server according to the needs of the sub-domain to be used.  

$ cd /etc/nginx/sites-enabled  
$ nano ptikconf.xyz 

 

Then type a script like the following for the pticconf.xyz domain 
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Server { 
 listen 80; 
 listen[::]:80; 
 server_name ptikconf.xyz; 
 root /var/www/ptikconf.xyz; 
 index.html index; 
 location / { 
  try_files $uri $uri/ =404; 
 } 
} 
 $ nano meet.ptikconf.xyz 
Server { 
 listen 80; 
 listen[::]:80; 
 server_name meet.ptikconf.xyz; 
 root /var/www/meet.ptikconf.xyz/meet; 
 index.html index; 
 location / { 
  try_files $uri $uri/ =404; 
 } 
} 
$ nano matrix.ptikconf.xyz 
Server { 
 listen 80; 
 listen[::]:80; 
 server_name matrix.ptikconf.xyz; 
 root /var/www/ptikconf.xyz; 
 index.html index; 
 location / { 
  proxy_pass http://localhost:8008 
 } 
} 

 

For setting the config.json settings can be seen as in Figure 10. 

 
Figure 10. Config.json settings 
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3.4. Test  

The software execution process in system testing is needed to determine whether the software matches 

the system specifications and can run with the desired environment. This test is associated with finding 

bugs, program imperfections, program line errors that cause system software execution failures. The system 

testing used is QoS which will be carried out in stages, namely Throughput, Delay, Jitter, Packet Loss.  

Wireshark software testing is used to capture all passing packets and analyze each packet type. The 

process of capturing all packets by Wireshark will be recorded, then analyzed by calculating the distance 

between packets ( jitter ) and bandwidth usage on RTMP packets according to the type of packet used in 

video conferencing applications [12]. 

Wireshark testing is done by recording packets sent and packets received using the indihome network 

on a Telkom provider with an internet bandwidth of 20 Mbps. Internet speed testing using the Measurement 

Lab (M-Lab) with a period of 30 seconds. This test typically sends packets of less than 40 MB, but can 

transfer larger data on fast internet connections.  

The results of the QoS test can be seen in table 3. 

Tabel 3. Hasil Pengujian QoS 

No Parameter Mark Qualification 
1 Throughput 5065.472 bps Very good 
2 Packet Loss 0,003 % Very good 
3 Delay 1,268 ms Very good 
4 Jitter 3,803 ms Very good 

 

Table 3 shows that the test results for all parameters such as throughput, packet loss, delay and jitter 

have very good qualifications. Therefore, the learning process through video conferencing can run well. It is 

in line with research conducted by [13] that if the throughput produced is at a minimum in the range of 250-

600 kbps, the video conferencing process is stable.  

4. Conclusion  

Based on the study results, it was concluded that jitsi had been integrated with the matrix as a new 

learning platform in the form of video conferencing. The video conferencing application is given a quote to 

make it easier to access and has gone through the testing stages using QoS with very good qualifications. 

The picking web conference is directly connected to the Bung Hatta University website so that all activities 

can be recorded directly on the portal of each lecturer. 
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