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1. Organization Profile 
 
 The Center for Development of Advanced Computing (C -DAC), 
Mumbai (formerly known as National Center for Software Technology- 
NCST) is a scientific society of the Department of Information Technology, 
involved in Research and Development into the area of Software Technology. 
With an objective to create focus on advanced information technologies and 
high-end academics and training, relevant R&D societies, including NCST 
have been merged with C-DAC. 
 In a little over a decade since inception, C-DAC has developed and 
supplied a range of high performance parallel computer s, known as the 
PARAM  series of super computers.  
C-DAC's development activities in this area have been mission oriented and 
driven by its mission objectives, both in technolog y and application 
developments. 
 Over the years, C-DAC has diversified its activities to address 
requirements in various areas, consequently, our expertise also extends to 
other advanced areas of Information Technology, enabling IT based solutions 
in areas like Financial and Capital market simulation and mod eling, Network 
and Internet Software, Healthcare, Real Time Systems, e-Governance, Data 
Warehousing, Digital library, Artificial Intelligence and  Natural language 
processing. 
 As part of its development activities C-DAC has been awarded a 
number of sponsored R & D projects, by the Department of Information 
Technology, Department of Official Language ( DOL ), Department of Science 
and Technology (DST), Department of Scientific and Industrial Research 
(DSIR ), Department of Culture, Department of Biotechnology  etc. 
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1.1 C-DAC's Mission 

 
C-DAC's Mission statement has evolved after deep thought and in 

consultation with the members of C-DAC. The Mission Statement as defined 
below, reflects the fabric and character of C-DAC and integrates in the 
fulfillment of C-DAC's Vision: 

·  To carve out a niche in the global arena of advanced Information 
Technology and enhance our brand image.  

·  To continue to create and deploy the finest talent in our quest for 
further expanding the frontiers of High Performance C omputing and 
Communication Technologies and its applications.  

·  To achieve rapid and effective spread of knowledge by overcoming 
language barriers using Natural Language oriented computi ng and 
Multimedia Technologies.  

·  To share our vast reservoir of experience for education and knowledge 
enrichment in the field of Information Technology. 

·  To utilize the intellectual property thus generated, b ring benefits of 
Information Technology to Society, by converting it into an exciting 
business opportunity and establishing a self-sustainin g and wealth 
creating operation. 

 

1.2 Major Activities at CDAC 

 
·  Carrying out research and development in the area of computer 

software technology and computer science.  

·  Conducting educational programs and training activities.  
·  Playing national and international roles in its area of int erest to hasten 

the acquisition of knowledge and to contribute its ow n findings.  
·  Co-operation with other R&D agencies and other academic institutions 

in the field of R&D in software technology.  
·  Provide high technology support to the Indian indust ry and business 

in the computer field through R&D, education and train ing, design 
and implementation of software, and through consultancy on 
computer systems and networks.  
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1.3 Objectives of C-DAC 

·  Committed to India's role as a leader in software technology  
·  Carry out R&D with a practical impact  
·  Provide support to the IT industry  
·  Make a significant contribution to high quality educati on and training 

of professionals for the IT industry in India  
 

1.4 Research Groups at C-DAC 

·  The Research and Development groups at C-DAC work in the 
following areas:  

·  Computer Networks and Internet Engineering 
·  Data and Knowledge Engineering 
·  Educational Technology Unit 

·  Graphics and Computer Aided Design 
·  IT Systems & Solutions 
·  Knowledge Based Computer Systems 
·  Open Source Software Division 
·  Software Engineering 
 

1.5 Ongoing Research and Development Projects 

·  Vasistha - An Instruction Delivery Framework for Online Learn ing 
·  Veda Online Testing System 

Sandesh - Query Responding Simplified 
·  Chaatra - A Student Monitoring and Learner Modelling System 
·  Acharya - Intelligent Tutoring System for SQL 

 
1.5.1 Vasistha - An Instruction Delivery Framework for Onlin e Learning 

The Vasistha project aims to provide a framework for c ourse 
designers to structure an online course for effective online learning. 
The focus of this framework is on learning rather than just 
information gathering. 



      CDAC’s Virtual Classroom 

Page 7 

 
1.5.2 Veda - Online Testing System 

Veda is an on-line testing and question banking system. The 
system allows a teacher to create tests in any domain. These tests can 
be administered on-line to a large number of students. The system 
enables frequent and effective evaluation of students, and also 
provides feedback about the test to the staff in terms of a statistical 
analysis of questions.  

 

1.5.3 Sandesh - Query Responding Simplified 

In many large-scale e-learning scenarios, one of the major 
concerns is handling the queries coming from the participants. Unlike 
in a classroom, one student does not know what questions other 
student’s pose. Thus repetitive queries are very common. However, 
since different students pose the queries they may not be identical, for 
simple string matching to detect similarity and combin e responses. 
Thus, query handling tends to demand substantial time investment 
from the faculty. Sandesh is an attempt to answer this problem, 
automating the process of replying to such e-mails. 

 

1.5.4 Chaatra - A Student Monitoring and Learner Modeling System 

The present “CHAATRA” system produce very basic statist ics 
about students such as page hits and number of posts on forums, 
which do not really convey any information to the teach er about the 
actual learning that is taking place. For example, although the page 
visits, quiz results and forum entries are recorded i n the system, no 
correlation is established between these. The strengths and weaknesses 
of the student in a particular topic are not identified , nor are the 
reasons for the same inferred. These systems may be used to assign 
grades or attendance to students but not for creating a learner profile, 
which is a far more complex activity and requires variou s factors to be 
considered. 

 

1.5.5 Acharya - Intelligent Tutoring System for SQL 

Intelligent Tutoring Systems (ITS) brings Artificial  Intelligence 
techniques to the field of computer-based instructio n. ITS uses 
elaborate internal representation of the subject to be taught, enabling it 
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to reason with student's level of understanding of th e subject. 
ACHARYA is an ITS currently targeted at teaching SQL. I ts 

primary components are: Traditional course material on SQL 
organized to exploit ITS technology and an intelligen t problem solving 
environment where a student receives a concept based diagnosis of 
his/her solution to the problem posed by the system . 

 

1.6 Open Source Software Resource Center (OSSRC) 

 

 

 

 

Successive governments in India have realized that to uplift the masses 
in India, it is essential that India leverage its IT pro wess. IT can provide the 
uplift through better citizen services, improved and easily accessible 
education, jobs creation, enhanced ability to export IT services etc. This raises 
formidable challenges of accessibility and affordability of computing at large 
scale. Open Source software with its favourable economics and community 
based development model is ideally suited to address these challenges.  

It is in this scenario that the IBM Corporation, in par tnership with 
Indian Institute of Technology, Mumbai (IIT-B) and the  Center for 
Development of Advanced Computing (CDAC), is establis hing the Open 
Source Software Resource Center (OSSRC). 

OSSRC's goals are to develop, adopt and disseminate solutions, 
education and content that use open standards in support of India's 
economic development plans. The OSSRC is expected to be a nerve center for 
Open Source Software (OSS) activities in the country. 
  

1.6.1. Objectives of OSSRC 

·  Foster significant OSS development and promotion of Open Standards 
in India  

·  Develop high-quality training programs around OSS tech nology  
·  Development and adoption of OSS based authoring tools, mark-up 

languages, teacher training and content repository 
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1.6.2. Open Source Software Division (OSS) 

Open Source Software is currently exemplified by Li nux operating 
system along with systems such as Apache, Open office, Mozilla, Evolution, 
etc and languages such as Perl, Python and PHP and a community based 
development methodology. It is today a movement that i s sweeping across 
the globe arousing substantial interest from Governmen t to academia, thanks 
to benefits such as low cost, avoiding vendor lock-in , ability to encourage 
local industry development, opportunity for large-sc ale localization, and so 
on.  

The Open Source Software division functions as a resource center in this 
strategically important area of software technology, host ing portals and 
clinics, offering comprehensive educational programs, developing significant 
open source software and carrying out research on the methodological 
aspects of open source software. The division will also play a major role in a 
collaborative project involving IBM  (India), IIT  Mumbai and C-DAC .  

In order to enable the wide use of Indian Language Computing 
applications through freeware and open platforms and syst ems, the Ministry 
of Communication and Information Technology (MCIT) of the Government 
of India under the Technology Development in Indian L anguages (TDIL) 
programme has funded the IndiX and Janabhaarati projects at C-DAC, Juhu, 
Mumbai and Electronics City, Bangalore. IndiX aims at loc alizing suitable 
components within the Linux Operating System to enabl e applications to 
create, edit, view, and print contents in twelve major  Indian languages using 
both Unicode and ISCII encoding. The Janabhaaratii project covers the 
development, dissemination and deployment of technol ogy to suit Indian 
languages.  
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2. Introduction to Virtual 
Classroom  

 

2.1 Concept of E-Learning  

With the ever-increasing popularity and accessibility o f the Internet, it 
is only natural that the educational community should wa nt to make use of 
this tremendous resource. Use of the Internet and Web are leading to 
significant changes in educational models. Effective exploitation of these 
changes requires adequate attention to understanding the technology, the 
educational processes and issues, student’s characteristics, etc. 

As this use of Internet is increasing, a traditional cl assroom has shifted 
to E-Learning. While advancements in communication tools  were easily 
adapted to learning methods, it was the introduction of  the personal 
computer and the development of the Internet that wo uld create the most 
radical transformation in higher education. Learning by c omputer can be as 
easy as communicating with your professor and fellow c lassmates via email, 
student utilizing an interactive CD-ROM. 

Thus, E-Learning  can be defined an approach to facilitate and enhance 
learning by means of personal computers, CD-ROMs, and the Internet. It 
may be as simple as that teachers may simply post their material on Internet, 
students can read it online or can download it for fur ther access. 

Since student won’t be in a classroom with professor and classmates, 
he will need to be capable of independent learning. Instructor will provide 
him with a syllabus, course documents, and required re adings. The 
interaction between the professor and the student wil l happen via e-mail, 
discussion board, forums etc. Since the class doesn’t meet in a physical space 
at a scheduled time, the student will have to learn ind ependently. He will be 
responsible for keeping up with the assigned reading and completing 
assignments according to the timeline on the syllabus. 

The growing popularity of E-Learning has introduced ne w terms to 
education, as Virtual Classroom , where student will be present with his 
professor and fellow learners in a classroom. They will  not be present 
physically in the classroom but connected to the classroom via Internet. 



      CDAC’s Virtual Classroom 

Page 11 

Virtual classroom aims to simulate the experience of attending a class over 
the web. So everyone is able to see other participant virtually. 

 

2.2 Concept of Virtual Classroom 

 

Just as the term virtual means a simulation of the real thing, Virtual 
Classroom is a simulated classroom via Internet, which provides a 
convenient communication environment for distance lear ners just like 
traditional face-to-face classroom. A virtual classroom  allows learners to 
attend a class from anywhere in the world and aims to pro vides a learning 
experience that is similar to a real classroom. 

When we go to college we have a schedule of lectures, which we must 
attend. Student must arrive on time, and when he enters the classroom, he 
finds a teacher, fellow learners, a blackboard or whiteboard, LCD projector, 
optionally a television screen with videos. Likewise,  a Virtual Classroom  is a 
scheduled, online, teacher-led training session where teachers and learners 
interact together using computers linked to a network  such as the Internet. 

A virtual classroom enables to bring learners from aroun d the world 
together online in highly interactive virtual classes  while greatly reducing the 
travel, time, and expense of on-site teaching/training programs. It can be 
used as a solution for live delivery and interaction th at addresses the entire 
process of creating and managing our teaching-learning process. It facilitates 
instructor and student in teaching-learning events, su ch as a seminar, online 
discussion or a live training for employees in company . 

As in traditional classroom, there are professor and fellow learners 
present with the student; we have many participants p resent in virtual 
classroom. They can talk with each other as in the traditional classroom via 
chat. Similarly presenter uses whiteboard, gives notes/resources, gives 
presentation as given in traditional one. 

Thus, virtual classroom can be visualized as a classroom where a 
lecture or session is conducted using Internet. Now, that we have some idea 
about virtual classroom, we will discuss some advantages that virtual 
classroom offers over traditional classroom. 
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2.3 Advantages of Virtual Classroom 

 
Following are some of the advantages of Virtual classroom over 

traditional classroom model: 
·  Removal of geographical barriers (Anywhere learning) 

A virtual classroom allows learners and teachers to attend a 
single live training session from any place in the wo rld, provided they 
have a computer and Internet connection. 

·  Sessions can be recorded 
If learners miss a traditional classroom-based training session, 

they have very little opportunity to engage in the le arning experience 
that took place.  

A virtual classroom has a facility to record the session so 
learners or teachers can replay it afterwards. Teachers too get an 
opportunity to review their own or their colleagues’  performance. 

·  Quicker to organize 
 Training can be organized more quickly than traditional 
classroom-based training. Classrooms and projectors do not need to be 
reserved, materials do not need to be distributed.  
 The sessions are easier to schedule or reschedule since attendees 
will not be traveling to the venue of the session. 

·  One to one communication 
In a virtual classroom environment, learners can talk to  the 

teacher and to each other, and although this communication is not as 
rich in a traditional classroom, it still can help learne rs, since it is one to 
one. 

 

Due to these advantages, concept of virtual classroom is getting very 
popular. Since it allows learners to attend sessions from anywhere in world, 
it is very useful for distant learners and for peoples  who cannot meet face to 
face because of lack of time. 

Though it gives lots of advantages, it has some pitfalls also. Following 
section describes some limitations of virtual classroom. 
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2.4 Limitations of Virtual Classroom 

 

Following are some of the limitations of Virtual class room over 
Traditional classroom:  

·  Teachers and students need to become familiar with the tools 
Teachers and students are familiar with the workings of a 

traditional classroom, that is, they understand the concepts of hand 
raising, the whiteboard, assignments, and so forth. 

With a virtual classroom, all attendees must become famili ar 
with the way the virtual classroom works before virtual  classroom-
based training starts.  

·  Time dependency for Live Sessions 
Attending virtual classroom training is restricted to a certain 

scheduled time. 

·  Infrastructure for the participants PC needs to be prepared 
Virtual classroom sessions need to be scheduled, teachers need 

to be invited, and participants’ PCs need to be prepared. 

·  Technical Limitations 
Technical issues such as bandwidth, speed of the connection or 

power failure may create problem while presentation is going on. 
  

2.5 Different Users of Virtual Classroom 

  
There are different classes of users of virtual classroom based on the 

roles that they play. When presenter enters in virtual classroom, he has 
different work to do than participant. Depending on t he user type, virtual 
classroom takes different form for each user. These forms can be categorized 
depending on the user's role. These roles are as follows: 

·  Presenter (or Administrator) 
·  Participant 
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Facilities provided by presenter interface to Faculty:  
·  Register new users 

Presenter as an administrator has to register new users that will be 
attending the session. 

·  Create a session 
Presenter has to decide the session time, users that will be invited 

for the session. While creating a session, he can specify the time and 
users of the particular session. 

·  Cancel a user registration 
If any registered user does not want to attend the session, presenter 

cancels his registration. 
·  Conduct Online presentation 

As a presenter, he conducts the session for participants. During 
presentation he performs various activities in the classroom. 

He can load the presentation slide that will be displaye d to 
participants.  

·  Share Resources 
Presenter can add various resources to the session. It may be a file 

or just a simple web page link that participant can down load at their 
end. 

·  Conduct Poll  
           He can create a poll for participants. Also he can chat with 
participants.     

·  Explain concepts using Whiteboard  
He can use whiteboard to explain some of the topic, which may not 

be able to explain via presentations, or to solve any particular doubt 
asked by the participant. 

 

Facilities provided by participant interface to student s: 
·  View online presentation 

When a participant joins the session, they can view the 
presentation, which are conducted by the presenter in the virtual 
classroom. The presentation may include the PowerPoint presentation 
slides or it may also include the snap of the whiteboard on which the 
presenter can explain the concepts to the participants. 

·  Public/Private Chat 
The participants can have a conversation with the fellow  
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participants publicly or privately via the chat feature av ailable in the 
interface, the chat allows the participant to send the instant messages 
to the participants who are also attending the session. Participants can 
also send private messages to any of the participant but he is not 
allowed to send private messages to the presenter but can do so by 
using the hands up facility, which is explained next.  

·  Raise Hands 
Whenever any participant will have any doubt, then he c an tell that 

to presenter by using the hands up facility available i n the user 
interface of the participant, using this feature the par ticipant can 
interact with the presenter via the private chat. 

·  Give Response to the polls 
The participants can answer the polls that are submitted by the 

presenter by using the “Submit Response” facility pro vided in the 
interface. The poll can be of type objective or it may be of Yes/No type. 
It the particular poll is public then participants can s ee response for 
that particular poll, else it will be kept hidden from  the participant. The 
Only presenter is able to see the response for private poll. 

·  Download Resources 
The resources that are been shared by the presenter can be 

downloaded by the participants at their machine. The res ources can be 
the files which may include course material, e-book’s etc, or it may be 
also web links which presenter may want the participant s should refer. 
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3. Literature Survey 
 
 Before deciding scope for our project, we have studied many existing 
virtual classrooms. This study helped us lot for know ing the various features 
of virtual classroom. 
 HP, IBM Lotus, Elluminate Live, Sanako, Maxwell, Blackb oard virtual 
classrooms are some virtual classrooms used worldwide. 
 We have studied each virtual classroom and noticed some special 
features of them, that are listed as follows: 
 

3.1 HP Virtual Classroom 

3.1.1 Snapshots 

Snapshot 3.1 HP Virtual classroom Presenter Interface 
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Snapshot 3.2a HP Virtual Classroom Participant Interface 
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3.1.2 Features 

The basic features that the user can see when they enter the HP Virtual 
Classroom can be listed as: 
·  Hands-Up  button displays names in the order of hands raised by the 

participants. 

·  The Attendee List  shows the names of all attendees. 
·  Highlighting one or more names and then using the Pr ivate Chat 

button initiate Private Chat. 
·  Similarly, Group Chat  can be used to send messages to all attendees in 

the classroom. 
·  Clicking the Stop Incoming Chat  checkbox makes you unavailable for 

private chat messages. 
·  The Offline checkbox  turns an attendee’s name gray. This feature 

shows others in the room that this person is temporarily unavailable 
for participation in the event. 

·  The Content button  allows participants to view URL’s, uploaded files 
and other content in a separate pop-up window. 

·  The Review button  allows participants or presenters to review slides 
separate from the presentation. Presenter notes are also included in the 
review window.  

·  Some of the tools that a participant may use can have a Print icon  and 
save to Disk icon  associated with it. Print icon allows the participant t o 
print the content of the tool they are using. Save to Disk icon allows the 
participant to save to a file the content of the tool they are using. 

·  To load a PowerPoint file into the room, Drag and drop files icon  is 
used. The Option button  changes to a status window and shows the 
status of the upload. By clicking the Options button size of 
presentation file can be changed. 

 
3.1.3 Comments 

·  Print and Save Feature of this virtual classroom is useful. Using th is 
data in session can be printed or saved for later use. 

·  It would have been useful if  this virtual classroom has provided  
additional functionalities like session recording , ability to create 
breakout rooms . 

·  To use this virtual classroom, it has to be purchased. It is not available 
freely . 



      CDAC’s Virtual Classroom 

Page 19 

 

3.2 IBM Lotus Virtual Classroom 

3.2.1 Snapshots 

  
Snapshot 3.3 IBM Virtual Classroom Presenter nterface 

Snapshot 3.4 IBM Virtual Classroom Participant Interface 
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3.2.2 Features 

The features of IBM Lotus Virtual Classroom can be listed as: 
·  IBM Lotus virtual classroom supports real time A udio  as well as 

Video.   
·  Virtual classroom sessions can be recorded. The sessions can then be 

replayed as if they are videos. Learners or instructors can replay a 
session at any time after the session has finished. 

·  The Outline  function allows the teacher to define the agenda of the 
virtual classroom session. The outline is usually defi ned before the 
start of the meeting. 

·  The presenter can send Web pages to class participants. This results in 
a new browser window opening on each person’ s machine. 
Participants can then independently view the Web page and navigate 
through it. 

·  Breakout sessions allows presenter to divide the participants into 
groups to discuss a specific topic or to work on a group assignment. 
After participants have entered the breakout session, it is as if they are 
in a different room. 

 
3.2.3 Comments 

·  IBM virtual classroom has many useful features such as outline, 
screen-sharing, breakout rooms that add greater interactivity between 
presenter and participants. 

·  One can use its license copy or can buy it, which costs lot. Also if user 
wants to add more functionality from his end, he is no t able to do so. 
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3.3 Elluminate Live Virtual Classroom 

3.3.1 Snapshots 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Snapshot 3.5 Elluminate Live Virtual Classroom Interface 
 
3.3.2 Features 

The Elluminate Live virtual classroom is divided into four main 
windows: 

·  The Participant Info  window provides a list of all participants in the 
session and their current privileges to speak, send direct messages, and 
to use the whiteboard, application sharing and calculator.   

·  The Direct Messaging  window is where participant send and receive 
text messages.   

·  The Audio  window lets participants to participate in conversatio ns 
during the session. Their computers must have a soundcard, 
microphone and speakers (or a headset) to use the audio feature. 

·  The Whiteboard  is the main presentation window. You can also use 
the whiteboard tools to draw or write. You can print the whiteboard 
screens or save them to a file to review later. 
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3.3.3 Comments 

·  This virtual classroom is very easy-to-use virtual classroom with two 
way audio, chats, share whiteboards, breakout rooms, buil t-in 
calculator, and application sharing. 

·  But again to use this one has to purchase this virtual classroom. 
 

3.4 Common Features of virtual classroom 

We can extract the following common features of Virtual  classroom from the 
above systems studied: 
 

·  Directing Messaging  among participants or between presenter and 
participants is possible using chat feature in virtual c lassroom. 

 
·  Audio and Video  can be used in session. Using audio, presenter can 

deliver voice-based lectures in a classroom.  
 

·  Shared whiteboard , are used by instructors and students to view 
images, presentations, or other application. 

 
·  Resource sharing is possible between presenter and participants. 

Presenter uploads files (notes) to the session. Participants at their end 
can download these resources. 

 
·  Presenter creates polls . These polls are useful for presenter to get 

feedback from participants. 
 

·  Virtual hands up , to indicate that participant has questions to ask. 
When participant does his hands up, presenter can chat with him.   
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3.5 Special Features of virtual classroom 

 Unique features that are available in some of the virtual classroom can 
be listed as: 
 

·  Screen sharing 
Screen sharing is a powerful feature of virtual classroom used for 

demonstrating software procedures. It allows all class participants to 
see an application that is opened on any given presenter's or 
participant’s PC.  

Everyone can see the shared application or screen as if it were 
running on their own machine. Control of the applicati on can also be 
handed over, so others can use the application from their own 
machine. This feature is available in IBM Lotus  Virtual Classroom. 

 

·  Breakout rooms 
In a traditional classroom, a teacher often divides the learners into 

groups to discuss a specific topic or to work on a group assignment. 
The same way, a breakout session can be started in virtual classroom, 
using which different group of users can be created in same virtual 
classroom session.  

After learners have entered the breakout session, it is as if they are 
in a different room. This feature is available in IBM Lotus , Elluminate 
Live  Virtual Classroom. 

 

·  Session Recording 
Using this feature, virtual classroom sessions can be recorded. The 

sessions can then be replayed as if they are videos. Presenter or 
participants can replay a session at any time after the session has 
finished. This feature is available in IBM Lotus , Elluminate Live 
Virtual Classroom. 
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3.6 Scope of the proposed system  

When we talk about scope, we are talking about developing  a common 
understanding as to what is included in, or excluded f rom, a project i.e. 
proposed system. Scope can be defined in terms of deliverables, 
functionalities that the proposed system will perform . 

Scope of our system- Virtual Classroom is defined in terms of tools or 
features that the proposed system will have. The features of the proposed 
system can be listed as: 

·  Agenda: 
Before starting the session, presenter has to create agenda for the 

session. Agenda briefly describes the topics for the discussion. Thus it 
gives an outline of the session to all participants. 

·  Presentation display: 
The presenter can show PowerPoint presentation in the session. 

For that he can load presentation file into the session. He is able 
navigate between different slides using appropriate  buttons. 

·  Whiteboard:  
Whiteboard is used to write while session is going on . Authority 

of using whiteboard will be with Presenter only. As a participant in the 
session, he can view whiteboard screens. Presenter can write on screen, 
or he can draw different geometrical shapes. 

·  Chat:  
Using this feature presenter and participants can send short text 

messages to each other. Participants are allowed to send message to 
presenter using Hands-up facility. To give any message to participant, 
presenter can use chat tool. 

·  Poll:   
Presenter can add poll question to session using this feature. He 

can select different types of polls like multi-choic e or yes-no polls. 
Also, he can select whether participant is allowed to see poll response 
or not. At participant interface, he can submit answer to polls and 
allowed to see response of only those polls to which presenter has 
allowed permission to see.  

·  Resource Sharing: 
Presenter uploads the resources that can be useful to the 

particular session. Participants can download these resources. Also, 
presenter can give any resource link on the web. Participants can see 
that web page separately at their end. 
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·  Participants list and Hands-up list:   
Participants list displays the name of the participants that are 

logged in for the session. 
Hands-up list displays the participant’s name that has rais ed their 

hands (virtually) using hands up. 
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4. Approach 
 

4.1 Overall Approach 

Our approach is to build a system that would facilitate conducting 
seminars on Internet for participants from anywhere in  world. Users can get 
many advantages by using virtual classroom. He can save a lot of time by 
using the virtual classroom to attend the session. Our virtual classroom will 
have two types of users, as presenter and participant. 

When a user enters in the virtual classroom, he will be asked whether 
he want to join the classroom as presenter or participant. Presenter is the one 
who conducts the session, and participant is the one who attends the session. 
Presenter when enters the classroom, he can also perform administrative 
functionalities. The users of virtual classroom (presenter and participant) has 
different interface of the classroom, when they enter in the classroom. 

Depending on the user type, the features of the classroom will be 
different for: 

·  Presenter 
·  Participant 

 

Features of Virtual Classroom Session 

The presenter can create the session in the beginning & will conduct 
online presentation in the session. 

The participants can attend this session using the name of the session and 
view the presentation made by the presenter. 
 

In the session of the classroom, various functionalities that will be 
performed by the users are as follows: 

 

·  Agenda 

o The presenter creates the agenda in the beginning of the session. 
This agenda specifies an outline of the session. 

o The participants can only view the agenda in their main  
window. The agenda will give him the idea about the top ics that 
will be covered in the session. 
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·  Presentation Area 

In the presenter interface, the presentation area allows presenter to 
upload the presentation file. It also allows him to navi gate between the 
slides 

In the participant window, the presentation area will di splay the 
slide that the presenter is explaining. 

·  Whiteboard  

The presenter will be able to write, draw and highligh t any 
particular area on the whiteboard. The white board will b e consists of 
various components such as various shapes, lines, eraser, pointer, etc, 
using which he will be able explain the particular top ic to the participants. 

The participants can view the whiteboard in their int erface, but they 
will not be allowed to use it (they will not be allow ed to make any 
changes to whiteboard). The changes made by the presenter on the 
whiteboard will be displayed to the participants. 

·  Shared Resources & Web links  

The presenter can share their resources using the load resources 
facility that will be present in the presenter interf ace. The resources will be 
files of type (doc, rtf, pdf) or web links (URL). 

The participants can download these shared resources on their 
machines, also they can refer the given web links using their web browser. 

·  Poll  

The presenter can ask the participant any question by using the poll 
functionality that will be of the objective or yes/no  type question. The 
response of the poll will be public or private. If t he response of any 
particular poll is private then the response will not be shown to the 
participants, only presenter will be able to see the response. The response 
will be shown in the vertical bar chart format. 

The participant will be able to submit his response t o the poll 
submitted by presenter. Also, he can view the responses of the polls for 
which presenter has allowed permission to see the response by 
participants. The private responses will not be shown to the participants 
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·  Chat: 

The presenter will use the chat functionality to send  text messages 
to the participants.  He can send a message to particular participant or to 
all participants. 

The participants will be able to send text messages to each other. 
But, he will not be able to send message to presenter directly. He can do it 
by using the hands-up facility. 

·  Hands-up: 

The presenter interface will consist of hands-up list , which will 
display the names of the participants, which has raised their hands. 
Hands-up by participant indicates he has some doubt or question to be 
discussed with presenter. 

Participant will use the hands-up facility if he wants t o ask some 
question or want to talk with presenter. He can use t his facility to initiate 
the conversation with the presenter. After the partic ipant uses the hands 
up facility, presenter will allow him to have a private chat with him. 

·  Participant list: 

In the presenter interface, there will be the list of participants, which 
will consist of the names of the participants that wil l be attending the 
session. If the presenter has to eject any particular participant, then he can 
use the eject facility that will be available in presenter interface. 

In the participant interface, the list of participants will only show 
the names of the fellow participants that are attending the session. 
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5. Design 
 

Software design is the activity where software require ments are 
analyzed in order to produce a description of the inter nal structure and 
organization of the system that will serve as the basis for its construction. 
There are two activities: 
·  Software architectural design:  the top-level structure and organization 

of the system is described and various components are identified (how 
the system is decomposed and organized into components and must 
describe the interfaces between these components.  

·  Software implementation design:  each component is sufficiently 
described to allow for it’s coding.  

 
The software design objectives can be listed as follows: 
·  To produce various models that can be analyzed and evaluated to 

determine if they will allow the various requirements  to be fulfilled,  
·  To examine and evaluate various alternative solutions and trade-

offs, and  

·  To plan the subsequent development activities.  
 

Software system design results in the following products:  
·  A list of design goals derived from the nonfunctional  requirements  
·  Software architecture  

o Subsystem decomposition in terms of  
�  Responsibilities  
�  Dependencies  
�  Mapping to hardware 

o Major policy decision such as  
�  Control flow  
�  Access control  
�  Data storage  
�  Access control  
�  Boundary condition 
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5.1 Use-case diagram 
 

A use case is a technique for capturing the potential requirements of 
a new system or software change. Each use case provides one or more 
scenarios that convey how the system should interact with the end user or 
another system to achieve a specific business goal. 
Use case diagrams depict: 

·  Use cases: A use case describes a sequence of actions that provide 
something of measurable value to an actor and is drawn as a 
horizontal ellipse.  

·  Actors: An actor is a person, organization, or external system that 
plays a role in one or more interactions with your sys tem. Actors 
are drawn as stick figures.  

·  Associations:  Associations between actors and use cases are 
indicated in use case diagrams by solid lines. An association exists 
whenever an actor is involved with an interaction desc ribed by a 
use case.  Associations are modeled as lines connecting use cases 
and actors to one another, with an optional arrowhead on one end 
of the line. The arrowhead is often used to indicate the direction of 
the initial invocation of the relationship or to indic ate the primary 
actor within the use case.  

·  System boundary boxes  (optional) : We can draw a rectangle 
around the use cases, called the system boundary box, to indicate 
the scope of the system.  Anything within the box r epresents 
functionality that is in scope and anything outside th e box is not.  
System boundary boxes are rarely used.  

·  Packages (optional) :  Packages are UML constructs that enable us to 
organize model elements (such as use cases) into groups. Packages 
are depicted as file folders and can be used on any of the UML 
diagrams, including both use case diagrams and class diagrams. 
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Use-case diagram for “Virtual Classroom”  

 
Figure 5.1: Use Case Diagram for Virtual Classroom 

 
As seen in use case diagram, in virtual classroom, there are two 

entities, Presenter and Participant, which interacts with the system. 
These two entities can be identified as actors in the System. 
Activities performed by the presenter: 

·  Registering new Users 
·  Create session 
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·  Create Agenda 
·  Create Poll 
·  Load Resources to the Session 
·  Start the Presentation 
·  End the Session 

The functionalities of presenter are identified as use-cases in the 
system. 

·  Activities performed by the participant: 
·  Apply for the registration 

·  Attend the presentation 
·  Download Resources 
·  Give Response for the poll 

Participant can apply for registration for the presentati on, also he attends the 
presentation in Virtual classroom. Therefore, use-cases identified for him in 
the system are as apply for registration and attend the presentation. 

 

5.2 Activity Diagram 

 

Activity diagrams represent the business and operational  
workflows of a system. It is a dynamic diagram that sho ws the activity 
and the event that causes the object to be in the particular state. It 
describes the workflow behavior of a system. An Acti vity diagram 
consists of the following behavioral elements: 

·  Initial Activity:  This shows the starting point or first activity of t he 
flow. Denoted by a solid circle. This is similar to t he notation used 
for Initial State. 

·  Activity:  Represented by a rectangle with rounded (almost oval) 
edges. 

·  Decisions:  Similar to flowcharts, a logic where a decision is to be 
made is depicted by a diamond, with the options writte n on either 
sides of the arrows emerging from the diamond, withi n box 
brackets. 

·  Concurrent Activities:  Some activities occur simultaneously or in 
parallel. Such activities are called concurrent activities. For example, 
listening to the lecturer and looking at the blackboar d is a parallel 
activity. This is represented by a horizontal split (t hick dark line) 
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and the two concurrent activities next to each other, and the 
horizontal line again to show the end of the parallel act ivity. 

·  Final Activity:  The end of the Activity diagram is shown by a bull's  
eye symbol, also called as a final activity. 

 
 

Activity Diagram for each use case in Use Case Diagram:  
 

5.2.1 Activity diagram for “Register users” 

 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.2 Activity Diagram to Register Users 
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5.2.2 Activity diagram for “Create Presentation” use-case 

 

 
Figure 5.3 Activity Diagram to Create new Presentation 
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5.2.3 Activity diagram for “Start Presentation” use-case 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.4 Activity Diagram to Start Presentation 
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5.2.4 Activity diagram for “End Presentation” use-case 

 
 

Figure 5.5 Activity Diagram to End Presentation 
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5.2.5 Activity diagram for “Attend Presentation” use-case 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.6 Activity Diagram to Attend Presentation 
 

5.3 Class diagram  

 

A class diagram consists of a group of classes and interfaces 
reflecting important entities of the business domain of the system being 
modeled, and the relationships between these classes and interfaces. The 
classes and interfaces in the diagram represent the members of a family 
tree and the relationships between the classes are analogous to 
relationships between members in a family tree. Interestingly, classes in a 
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class diagram are interconnected in a hierarchical fashion, like a set of 
parent classes (the grand patriarch or matriarch of the family, as the case 
may be) and related child classes under the parent classes. 

Similarly, a software application is comprised of classes and a 
diagram depicting the relationship between each of these classes would be 
the class diagram. Thus, a class diagram is a pictorial representation of the 
detailed system design.  
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Class diagram for Virtual Classroom  
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5.4 Entity-Relationship Diagram 

 

Entity Relationship Diagrams (ERDs) illustrate the logi cal structure 
of databases. An entity is an object or concept about which you want  to 
store information. Attributes are the properties or c haracteristics of an 
entity. A key attribute is the unique, distinguishin g characteristic of the 
entity.  

For example, an employee's social security number might be the 
employee's key attribute.  

Relationships illustrate how two entities share inform ation in the 
database structure. Cardinality specifies how many instances of an entity 
relate to one instance of another entity. Ordinality is  also closely linked to 
cardinality. While cardinality specifies the occurences of a relationship, 
ordinality describes the relationship as either mandator y or optional. In 
other words, cardinality specifies the maximum number of relationships 
and ordinality specifies the absolute minimum number o f relationships. 
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Entity-Relationship Diagram for Virtual Classroom  
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6. Implementation 
 

In computer science, implementation  is the practical application of a 
methodology or algorithm to fulfill a desired purpose. For example, one 
might create a computer program that sorts a list of numbers in ascending 
order. To do so, one would implement a known method of sorting.  

In software architectural design, the top-level struc ture and 
organization of the system is described and various components are 
identified (how the system is decomposed and organized into components). 
It must describe the interfaces between these components. 

Software implementation design  describes each component of the 
system. 

The Technologies used to implement the Virtual classroom is as 
follows: 

·  Front end:  Java 
Java is an object-oriented programming language developed by 

James Gosling and colleagues at Sun Microsystems in the early 1990s. 
The language, which was designed to be platform independent, is a 
derivative of early 1990's-style C++ with a simpler syntax,  a more 
robust runtime environment and simplified memory manag ement. 

 
·  Back end:  PostgreSQL 

PostgreSQL is a free object-relational database server (database 
management system), released under a flexible BSD-style license. It 
offers an alternative to other open-source database systems (such as 
MySQL and Firebird), as well as to proprietary systems  such as Oracle, 
Sybase, IBM's DB2 and Microsoft SQL Server. Similar to other open-
source projects such as Apache, Linux, and even Mediawiki, 
PostgreSQL is not controlled by any single company, but relies on a 
global community of developers and companies to develo p it. 

 
·  Platform:  Debian Linux 

Linux is a free, open source, UNIX operating system that runs on 
several different kinds of computing hardware. 

There are several different distributions  of Linux forthe PC. A 
Linux distribution is a collection of software that in cludes the Linux 
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kernel, which is the core of the operating system, and other software 
that runs on it. Most major distributions of Linux i nclude an extensive 
set of applications, utilities, programming tools, a gr aphical interface, 
and amusements. 

Today Linux is a complete and reliable implementation of  the 
Unix operating system, with the following notable feat ures:  
·  32-bit operation (it uses all the speed and power of your CPU, 

unlike 16-bit DOS systems)  
·  Virtual memory (it can use all of your system's RAM; t here's no 

640K memory limit)  
·  Full support for X Windows (Unix's standard graphical u ser 

interface)  

·  TCP/IP networking support (allowing connection to th e Internet)  
·  GNU software support (including a huge amount of free Unix 

software from the GNU Project)  
 

 

6.1 Presenter's Interfaces 

6.1.1 Presenter's Authenticity 

Figure 6.1: UI for Presenter Login 
 

To start the presentation the presenter has to login using his username 
& password. The name of the session has to be given by the presenter during 
the time of the login. 

Since the user will be login in as a presenter hence the IP to Connect 
will be set as “localhost”. So the participants will be getting connected to the 
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session using IP address of the presenter's machine. 
When the authentication of the presenter is confirmed then he is taken 

to the next interface of virtual classroom i.e. “Virtua l Classroom Startup” 
interface. 

 
6.1.2 Virtual Classroom Initialization 

Figure 6.2: UI of Session Startup 
 

Using this interface, the presenter can create the agenda for the session, 
add users, delete users, and add his own photo as a part of his profile. 
Without creation of agenda the presenter is not allowed to start the session. 

 

Figure 6.3: UI of the Create Agenda for the Session 
 

The above interface is available for the Presenter, which helps the 
presenter to create the agenda for the session. With the help of this panel the 
participants will get a brief idea about the topics that will be discussed in the 
session. The agenda will be created at the beginning of the session. 
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The “Create Agenda” interface helps in adding the Main to pics, its 
sub-topics. We can add any number of topic and sub-topics to the agenda list. 
The first text field with the Label Session name will  be the root of all the 
topics and it will be at the top of the agenda list. T he name of the Session will 
be given at the start of the presentation by the presenter using which the 
participants will be able to attend the desire Session. After adding the photo 
to his profile & creating the agenda for the session, the presenter is allowed to 
start the session & is been taken to the main presenter interface of the virtual 
classroom.
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6.1.3 Presenter's Main Interface  

  
 

 
Figure 6.4: UI of Presenter’s Main Interface 

 

       Following are the details of the above User Interface: 
6.1.4. Presenter's Profile 
6.1.5. Tabbed Pane for Slide Shows and Whiteboard 
6.1.6. Agenda for the Day List 
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6.1.7. Tabbed Pane for Chat, Poll & Web Links 
6.1.8. List which shows Resources that are been added for Sharing 
6.1.9. Participant's List & Hands up List 
6.1.10. Menu bar for view profiles, add/delete users, exi t session 
 

6.1.4 Presenter's Profile 

Figure 6.5: UI of Presenter Profile for Presenter/Participant  
 

This panel is a Part of Presenter's Interface. It displays the profile of the 
Presenter, i.e. the profile of a person who is conducting a session or 
presentation. 

The Panel consists of following: 
·  The Name of the Presenter 

·  Occupation of the Presenter 
·  Photo of the Presenter 
With the help of this panel the participant's will ge t information about 

the presenter. 
 

 



      CDAC’s Virtual Classroom 

Page 48 

 
   6.1.5 Tabbed Pane for Presentation and Whiteboard 

  6.1.5.1 Presentation Panel  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.6: UI of Slideshow Interface of Presenter 
 

This Panel is used to display presentation to the participants. The 
Presenter can navigate through the slide's using the four controllers’ 
provided at the top of the panel i.e. FIRST, PREVIOUS, NEXT, LAST buttons. 
These buttons have the normal functionality as it indic ates i.e.: 

·  FIRST: To show the very First Slide of the Presentation 
·  PREVIOUS:  To go one Slide back in the Presentation 
·  NEXT: To go to the NEXT Slide in the Presentation 
·  LAST:  To go at the very LAST Slide in the Presentation 

Using the load presentation button the presenter can upload the 
presentation file in the session. 
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6.1.5.2 Whiteboard Panel 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.7: UI of Whiteboard 
  

The whiteboard is used to write materials that presente r will explain to 
participants. Whiteboard is something similar to a blackb oard that a teacher 
uses in the traditional classroom. Presenter can write on the whiteboard 
during the session using features that are provided wi th whiteboard. 
 The whiteboard features includes: 

·  Pointers: to point any particular region. 
·  Text tools: To write any particular text on the whiteb oard. 
·  Drawing tools: To draw freehand on the whiteboard. 
·  Eraser: To erase any particular area on the whiteboard. 
·  Figures: To draw the basic figures on the whiteboard. 
·  Color: Using this tool presenter can select from the variety of colors, 

using which the presenter can write or draw on the w hiteboard 
·  Set Background: This tool is used to paint the entire whiteboard 

with the specific color, which will be selected fro m the color list. 

·  Clear: This tool is used to clear the entire Whiteboard.
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6.1.6 Agenda for the Day List 

Figure 6.8: UI of the Agenda Panel 
 

The Session's Agenda Panel allows the Presenter to define the outline 
of the virtual classroom session. The outline is usually defined before the 
start of the Session. 

The outline may consist of Topics, their sub-topic's, which will indicate 
the session's main task for the day or for that particular session. 

 Outline Contains all the things that will be covered d uring a session 
and allows instructors to control the flow of activiti es during the session. It 
shows the Participant's a clear overview of the structure of the session. It also 
helps the presenter to give the flow of the session. 
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6.1.7 Tabbed Pane for Chat, Poll & Web Links 

6.1.7.1 Chat Panel 

 
Figure 6.9: UI of Chat Panel of the presenter 

   
Chat interface is used to interact with other particip ants who are 

attending the session. The members are allowed to send the chat messages to 
the other members but they are not allowed to send the messages to the 
presenter until they are allowed to do so. The Presenter can have a one-to-
one chat with any particular participant or group chat w ith all participant 
that are attending a session. 

The above interface allows the user to send the Chat messages, which 
are been viewed by all participants while attending the  session. 

When any particular participant does hands-up, then the presenter can 
use this chat interface to have a private chat with that particular participant 
to clear his doubt or to answer any kind of query. 
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6.1.7.2 Poll Panel 

6.1.7.2.1Create Poll Panel 

Figure 6.10a: Multi-Choice UI to Create Poll 
 

Poll is a very useful tool for gathering feedback from  all participants in 
a quick and easy way. 

The Presenter can post multiple-choice or yes/no ty pe questions 
during the virtual classroom session. These questions can be created in 
advance or during the session, as shown in above figure that creates a 
multiple-choice poll. 

The interface below shows another type of question that will have only 
two options i.e. yes or no. 

Figure 6.10b: YES/NO poll UI 
 

It also consist a Checkbox which states whether the response collected 
from the Participant's should be displayed to the parti cipants or it should be 
kept private i.e. only presenter can view the response and participant are not 
allowed to view the Response. 
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6.1.7.2.2 View Response Panel 

Figure 6.11a: UI to View the Response 
 

 The above interface helps the presenter to view the response for his 
posted Polls that is been collected from the participant, which are attending 
the session. 
 The presenter has to select the particular poll, submitted by him in the 
classroom during the session. The response will be shown to him in 
horizontal bar chart format.   The response will be displayed to him in bar-
chart format,  containing the participants response is as shown below: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.11b: View Response Interface 
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6.1.7.3 Web Links Panel 

Figure 6.12: UI of Web page Panel 
 

This shows reference web pages added by presenter for the 
presentation topic. Presenter can add topics using “Add  New” button. 

Participants can open these pages in their browser by clicking the link 
or link can be copied to browser URL location to view  the required web page.  
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6.1.8 Resources List 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.13:  UIs of Load Resources 
 

Using this interface, Presenter can upload the files in the particular 
session for participant’s use. Presenter can select any file on his system, 
which is relevant to session's topic. That file will be shown in resources list in 
the main interface. 

Participant at his end can download these resources by selecting the 
particular file.  
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6.1.9 Participant's List & Hands-Up List  

 

 

Figure 6.14a: UI of the participants list 
 

The participant's list displays the list of the partici pants who are 
attending the session. The presenter can also eject any particular participant 
using eject button available in this interface. 
 

 
Figure 6.14b: UI of Hands up list 

 
If any participant has any question to ask to presenter, then he can 

intimate this to presenter using hands-up button pres ent in participant 
interface. Names of those participants who raises their hand, will be added to 
hands-up list. 

In-Queue label shows number of participants who has raised their 
hand and waiting for response by presenter. 
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6.1.10 Menu bar functionalities to view profiles, add/delete users and exit 
session 

6.1.10.1 Add user 

 

Figure 6.15: UI to create New User 
 

Using this panel, presenter can add new users to the virtual classroom. 
The user name will be unique to the particular session. Once the new user 
has been created, that user can login to session & can edit their profiles by 
using the “Edit Profile” option present in the profile menu. 

 
6.1.10.2 Edit Profile 

 

Figure 6.16: UI of Edit Profile 
 

Using the above panel the presenter/participant can edi t their details. 
This panel allows the users to change their passwords, address, etc. But the 
user name cannot be changed. This feature is available to every one in the 
virtual classroom. Presenter can view the details of the user except their 
password using the “View Profile” option from the profile menu. 
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6.1.10.3 View Profile 

  
Figure 6.17: UI of the View Profile Interface 

 

Using this panel, presenter can view the details of each member that is 
attending the session. This interface can also allow presenter to delete any 
particular user. Once the user is deleted then his user details are deleted from 
the system. That particular user then has to apply for the new user 
registration, without which it will be impossible fo r him to attend any 
sessions. 

 
 

6.1.10.4 End Session 

Using this function, the presenter can end the session. This feature 
removes all the resources that are uploaded by the presenter during the 
presentation. It also deletes the polls & their respective responses from the 
database. Also ejects all participants from the system & allows the presenter 
to logoff from the session. 
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    6.2 Participant's Interfaces 

6.2.1 Participant's Authenticity 
 

 
Figure 6.18: UI of Participant's login 

 
To attend any particular session, the participant has to start by entering 

his user name & password with the IP of the presenter’s machine. The 
session name will be known to the participant, using which he will be 
attending the session. The participant should know the  IP of the presenter (it 
can be mailed to the participants). 

Once the authenticity of the user is confirmed, then the user is been 
taken to the particular session. 
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6.2.2 Participant's Main Interface 

 
Figure 6.19: UI of Participant’s main window 

 
Following are the details of the above User Interface: 

6.2.3. Presenter's Profile Panel 
6.2.4. Slide Shows Or Whiteboard Panel 
6.2.5. Agenda for the Day List 
6.2.6. Tabbed Pane for Chat, Poll & Web Links 
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6.2.7. List which shows Resources that are been added for 
Sharing 
6.2.8. Participant's List & Hands up List 
6.2.8. Menu for Edit profile & exit session 

 
 
 

6.2.4 Slide Show Or Whiteboard Panel 
 

  
 

Figure 6.20: UI of Participants presentation panel 
 

The above interface is the most important part in the Participants 
interface. The above panel displays the presentation conducted by the 
presenter. The changes made by the presenter will be displayed in this panel.  

The Panel is updated whenever the presenter makes the changes in his 
interface. The Panel also displays the White Board when the Presenter selects 
it in his interface. 
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The purpose of this panel is to show the PowerPoint presentation & the 
whiteboard used to explain the concepts in that partic ular session by the 
presenter. The changes made by the presenter in the whiteboard and the 
presentation will be updated and shown to participants.  
 

6.2.5 Agenda in participant interface 

 
  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.21:UI of Agenda Panel for participant 

 
The Session's Agenda Panel allows the Participants to know what is 

the outline of the virtual classroom session. The outline is usually defined 
before the start of the Session by the Presenter. 
 The outline consists of Topics, their sub-topics, which will indicate the 
session's main task for the day or for that particular session. 
  Outline Contains all the things that will be covered d uring a session 
and helps the participants to know the topics that will  be discussed in the 
session. 
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6.2.6 Tabbed Pane for Chat, Poll & Web Links 

6.2.6.1 Chat Panel 

 
 Figure 6.22: UI of Chat Panel for the Participants 

 
This is Chat panel used by participant to chat i.e. to send messages to 

each other. Participants are not allowed to chat with presenter directly. 
In this panel, participant can select “All Users” or an y particular 

participant that is attending the session, from the combo box. If he selects any 
particular participant, then he can send the chat messages to only that 
particular participant. To send message, he can use enter key in text box or he 
can simply use the “Send” button or “ENTER” key. 
 

6.2.6.2 Poll Panel 

6.2.6.2.1 Submit Poll 

 
 
 
 
 
 
 
 
 
 

Figure 6.23.a: UI of the multiple-choice poll for participa nt 
 
 This is Poll panel in participant's interface. Poll in  participant interface 
has two options as: 
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·  Submit Poll – Used to submit answer to the poll, created by presenter. 
·  View Response – Used to see response of all participants for the 

specific poll. 
 
 Using Submit Poll panel, participant can answer the poll posted by 
presenter. Since, presenter can create poll with objective question or yes/no 
type question, participant has two interfaces for answer ing the poll. 
 Using first interface, he can answer objective type poll. He selects one 
of the four options and submits his answer using “Subm it” button. 
 In second interface, he can answer yes/no type poll. He selects yes or 
no option and submits his answer using “Submit” button , as same in first 
interface. 

 
 
 
 
 
 
 
 
 

Figure 6.23.b: UI of the Yes/No type poll for participant 
 

6.4.6.2.2 View Response Panel 

 
 
 
 
 
 
 
 
 

Figure 6.24.a: UI of the View response panel 
 

In View-Response panel, participant can see response of all 
participants for specific poll, posted by presenter. Presenter selects “Allow 
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response to be seen by Participant” option while creating poll. Therefore, 
response for only those polls for which presenter has allowed to see response 
by participants, will be seen by participants.  
 Response will be shown in bar-chart format as follows: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.24.b: UI of the response chart for the participant  

 

6.2.6.3 Web Links Panel 

 
 
 
 
 
 
 
 
 
 
 

Figure 6.25: UI of the Web Pages Panel 
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 This is Web-Pages panel in Participant interface. This shows reference 
web pages added by presenter for the presentation topic. These pages can be 
opened in the browser by just doing a single click on the link or link can be 
copied to browser URL location to view the required web page.  

 
6.2.7 Resources List are been Loaded for Sharing 

 
   
 
 
 
 
 

 
 

 
 

Figure 6.26:UI to download the Resources 
 

This is Resource list in participant interface. This list shows the list of 
files that are added by the presenter in the session. Participant at his end can 
download these resources. 
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6.2.8 Participants List & Hands Up Queue 

 
Figure 6.27.a: UI of Participant List 

 

Participant list show names of all participants attending the 
presentation. 

If any participant has any question to ask to presenter, then he can 
intimate this to presenter using hands-up button. Nam es of those 
participants who raises their hand, will be added to hand s-up list. 

 
Figure 6.27.b: UI of Hands-up List 

 

Participant can raise their hand using hands-up button. Wh en his name 
appears in the handsup list then is not allowed to use the handsup button. 

Once the handsup facility is been used by the participant then he has to 
wait for the presenter to initialize the private chat wi th him. 

When the participant finishes asking his question & in forms the 
presenter about his clearance of doubt then the presenter will remove that 
participant from the handsup list & that participant can again use the 
handsup button if any further question arises. 

In-Queue label show number of participants who has rais ed their hand 
and waiting for response by presenter. 
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6.2.9 Menu bar functionalities to Edit profile & exit session 

6.2.9.1 Edit profile 

 

Figure 6.28: UI of the Edit Profile for the participants 
 

Using the above panel the presenter/participant can edi t their profiles. 
This panel allows the users to change their passwords, address, etc. But the 
user name of the user will be not changed. 

The participants are not allowed to view the profiles of their fellow 
participants. 

 
6.2.9.2 Exit session 

Using this feature the participants can end their partic ipation in that  
session.  This feature allows the participant to log-off the session. 
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7. Conclusion and Future Work 
 

7.1 Conclusion 

As given in system specification, we have implemented  most of the 
functionalities of the proposed virtual classroom. 

Our virtual classroom will be used for conducting web  seminars. It has 
mainly two users, presenter and participant. A presente r will conduct a 
session for participants, which will attend the session from anywhere in the 
world. 

When a session is started, presenter can conduct seminars for 
participants in the session. As a presenter he can add new users to session, he 
can create agenda for the session, that will give an outline about the session, 
he can add various resources (i.e. files or web links) to the session, he can 
show power point presentation to participants, also he can use white board, 
he can answer participants doubts using chat facility, he can create different 
poll questions. 

When participant enters in classroom, he can attend the session. He is 
able to download the resources submitted by presenter, he can chat with 
other participants in classroom, he can answer the polls, and also he can see 
the responses submitted by participants to those polls, he can view the slide 
transition, whiteboard, also he can do hands up, if he has some question to 
ask to presenter. 
 

7.2 Future Work 

The virtual classroom developed for CDAC is quite use ful in many 
aspects. Through this, seminars can be conducted on the Internet and 
participants from all over world can attend it. Though t his is currently 
usable, it can be improved in many dimensions. 

As stated in proposed system’s scope, the session will have facility of 
using real time audio. But since we couldn't do it, t his part could be done in 
future.  

For using the system, users must be trained properly. For that a user 
manual for the system need be prepared, which will gui de the user. Since it is 
not prepared, it can be done in future. Also, as we have seen many others 
virtual classroom has functionalities for session recording, breakout rooms, 
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etc. But, we haven't given such facilities in our classroom. These 
functionalities can be considered as a further work to be done for our 
classroom. 

We are planning to do a formal evaluation of our system before 
opening it for public. Depending on the feedback fro m evaluation, the 
changes will be done accordingly. 

We also plan to submit it to source forge (open source community) 
after our formal evaluation. Depending on the feedback, further 
functionalities to be added to our system will be dec ided. 
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