
 

Design of an E-learning Management System 
  

Eyman F. Ahmed, Mashahi Kh. Dafaa alla, Akram A. Abdelrahman, Khlood A,  

Abdalhaleem, Alaa M. Mohammed, Altahir A. Altahir 

 

 
      Abstract—The implementation of electronic media, 

information and communication technologies (ICT) in education is 

gaining more interest from researchers and educational institutes. E-

learning is broadly inclusive of all forms of educational technology 

in learning and teaching to facilitate the educational processes. In 

this paper; a design of a virtual classroom is presented. The 

proposed design is capable of sending video, audio, and texts in 

clients-server environment. A secure RTP channel is implemented 

in the design to send the data between the instructor and the 

students. The GUI of the design is illustrated with a detailed 

explanation of how it works.   
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I. INTRODUCTION 
 

ODAY, the distribution of audio and video across modern 

networks is creating a new dimension in how businesses 

communicate. The ability to make a phone call across the 

Internet, to watch a lecture that is taking place across the 

country, or collaborate with co-workers breaks down distance 

barriers allowing us to share ideas, information, and resources 

to be more productive [1]. Several technologies have evolved 

to provide the means to send audio and video across a 

network such as: 

 QuickTime™ 

 Shockwave™ 

 RealAudio™ 

 Microsoft’s Windows Media™ 

However, many of these technologies are not robust 

enough to scale to service thousands of individual users 

during a single session. To meet the need to deliver video and 

audio content over a network to a large audience, several 

powerful and scalable protocols were designed for specific 

implementations such as RTSP. RTSP is designed for 

streaming applications, in common is the underlying use of 

the Real-Time Transport Protocol (RTP) to deliver real-time 

content [1]. 
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II. REAL-TIME TRANSPORT PROTOCOL 
 

Real-Time Transport Protocol (RTP) is an application layer 

protocol, RTP uses lower level protocols such as UDP and 

TCP for transport across the network. 

The information contained in the RTP packet is meant for 

an application like Windows Media Player. RTP can be used 

over UDP or TCP it depends on how RTP will be used. In 

most situations, UDP is favored over TCP because UDP is 

much quicker at creating packets. This is because UDP has 

less overhead since it does not provide several TCP functions 

such as sequencing the datagram’s it sends, packet receipt 

verification, missing packet retransmissions, and other flow 

control services. In most cases where RTP is used there is no 

need to have the functions that TCP provides, making UDP an 

even better choice [1]. 

Regardless of the underlying network protocol used, RTP 

provides data transport for real time data. It provides several 

functions to ensure data is synchronized for all users and will 

be recombined correctly at the receiving end by using the 

information contained in the RTP packet. 

The RTP packet is a combination of an RTP header, the data 

payload, and the underlying UDP framework that allows the 

packet to be properly transmitted across a network [1]. 

Most video and voice functions do not require a level of 

security beyond what is already implemented within the 

normal network However, there are times when a real-time 

transmission must be protected such as when sending 

confidential real-time data that could be intercepted. 

Therefore steps have been taken to create secure RTP (SRTP) 

where the header of the RTP packet is left untouched so 

regular packet handling can occur without problems, but the 

payload will be encrypted using an implementation of the 

Advanced Encryption Standard (AES). SRTP is still in 

development and the implementation may change over time 

until the final specification is validated. For now, SRTP when 

used with other security measures can be a powerful way to 

transmit real-time data across a network [1]. 

III. AUDIO AND VIDEO CONFERENCE 

If both audio and video media are used in a conference, 

they are transmitted as separate RTP sessions. That is, 

separate RTP and RTCP packets are transmitted for each 

medium using two deferent UDP port pairs and/or multicast 

addresses. There is no direct coupling at the RTP level 

between the audio and video sessions, except that a user 

participating in both sessions should use the same 
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distinguished (canonical) name in the RTCP packets for both 

so that the sessions can be associated [1]. 

The motivation for this separation is to allow participants in 

the conference to receive only one medium if they choose. 

Despite the separation, synchronized playback of a source's 

audio and video can be achieved using timing information 

carried in the RTCP packets for both sessions [1]. 

The rest of the paper is organized as follows: the next section 

describes system in details. The system design and simulation 

results of the system are presented in Section five, followed 

by the conclusion in the last section. 

IV. SYSTEM DESCRIPTION  

This section provides a detailed description of the system. 

The proposed design of the virtual classroom allows learners 

to attend a class from anywhere in the world and provides a 

learning experience that is similar to a real classroom [2]. The 

system is a scheduled, online, teacher-led training session 

where teachers and learners interact synchronously using 

computers linked to a network such as the Internet [3]. As in 

any ordinary classroom, in a live virtual classroom the 

students can interact with their  teacher and fellow learners by 

way of a variety of virtual tools and technologies such as 

audio, video, or texting. The students also can receive 

information using other tools such as a whiteboard, 

application sharing, multimedia files, and access to Internet 

URLs. 

The system is composed from two subsystems the first is 

the teacher side subsystem and the second is the student side 

sub system.  

Teacher side subsystem, allows the instructor to transmit a 

media file or contact directly with other students in online 

manner. The figure 1 shows the flowchart for the teacher side 

subsystem. 

 
Fig 1 Flowchart of system in teacher side 

 

In the other hand; the student side subsystem, allows the 

students to download a media file, it also allows them to 

communicate directly with the instructor if he is online at that 

moment. Figure 2 shows the flowchart for the student side 

subsystem. 

The students are able to choose a media file (lecture) from 

a set of available media files uploaded by the instructor or 

contact the instructor through the chat if he available.  

V. SYSTEM DESIGN AND SIMULATION  

This part of the paper aims to illustrates the design of the 

virtual classroom. The virtual classroom is similar to 

traditional classroom in terms of the presence of the teacher 

and students but it supporting tele-learning. 

 

 
Fig. 2 flowchart of system in student side 

 

The video lectures have been added to the Java base 

designed software through implementation of Java Media 

Framework (JMF); which is an application programming 

interface for playing, processing, and capturing media (audio 

and video). Furthermore, the application programming 

interface (API) can be used to transmit or receive live media 

broadcasts, and conduct videoconferences. Java Media 

Framework (JMF) uses RTP—Real-time Transport Protocol 

to provide the media files to the remote nodes [4]. 

In the teacher side, the instructor must determine first the 

media locator using a window shown in figure 3 below. 

Determining the media locator allows the instructor to decide 

which media file must be available to students in the remote 

nodes. 

 
Fig. 3 the first interface in teacher side 
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After determining the media locator the teacher must 

transmit the media files through the interface appears in figure 

4. The teacher has two choices either transmitting a file or a 

media. In order to send streaming video and audio the teacher 

must choose Transmit Media. 

 
Fig. 4 interface to choose transmit media 

 

Once the instructor transmit the media files and/or a text 

file (i.e. lecture notes), the teacher must enter the IP address 

for the dedicated classroom in order to conduct the lecture, 

followed by entering the port number in these interfaces 

shown in figure 5.  

 
“(a)” 

 
“(b)” 

Fig. 5(a) Interface to enter the IP address (b): Interface to enter the 

port number 

 

Throughout the previous steps we followed the process of 

transmitting a media file from the teacher side of the software. 

By determining the IP address and the port number the 

teacher can choose then the media file be transmitted to the 

classroom.  

 
Fig. 6 Interface to play media  

 

In student’s side, the first interface as shown in the figure 7 

allows students either to open a file or open a locator. 

 
Fig. 7 The first interface in students’ side 

 

The students must choose Open Locator to open the media 

which coming from the teacher, then the interface as in figure 

8 will open and they have to enter the URL to open the media. 

The URL is used to distinguish between multiple instructors 

available at the same time. 

 
Fig. 8 the interface to enter the URL 

 

Besides supporting the online media transfer the system 

also supports playing the saved file though pressing Open File 

button. 

 
Fig. 9 the interface to open saved file 
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The students also are able to send a text messages to the 

instructor. The chatting is solely depending on the availability 

of the instructor though making his/her self online. The 

teacher can make his/her self online by choosing the connect 

option.  

 
(a) 

 
(b) 

Fig. 10(a) the first chat’s interface in teacher side (b): the second 

chat’s interface after teacher connecting 

 

The student who want to ask must write the teacher IP 

address and choose connect option, then the student can ask 

the teacher by writing message as shown in figure 11: 

 
(a) 

 
(b) 

Fig. 11(a) The teacher received student question (b): The interface 

for student to send question 

VI. CONCLUSION 

The growing popularity of E-learning (that is, using the 

World Wide Web and electronic technology for learning) has 

introduced new terms to education, such as live virtual 

classroom, the virtual classes similar to traditional classroom 

in terms of the presence of the teacher and students, but on the 

local network , it is the development of learning environments 

virtual so that students can rally by networks to participate in 

the cases of cooperative learning where there are students in 

the Learning Center and the teacher in his position (office) 

and the reaction is carried  with the video and audio parameter 

directly through the internal network online. Transmit the 

audio and video over the local network, while ensuring high 

quality and they arrived by transport protocol in real time 

(RTP) that identifies the sound, image and transmitted over 

the Internet this paper presents a flexible system for live 

virtual classroom.  

The system was designed using Java Media Framework 

(JMF) and the system can be improved by: 

 Developing a single GUI for managing the whole 

processes in the system. 

 Adapting text messages to work in one to many 

environments. 

 Improving the authentication method to a log in sub 

system instead of IP address and port number. 
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