
International Journal on Future Revolution in Computer Science & Communication Engineering                                       ISSN: 2454-4248 
Volume: 3 Issue: 11                                                                                                                                                                        553 – 559 

_______________________________________________________________________________________________ 

553 

IJFRCSCE | November 2017, Available @ http://www.ijfrcsce.org                                                                 

_______________________________________________________________________________________ 

Engaging Students in Open Source Software for Learning Professional Skills in 

Academia  

Mrs. Manpreet Shrivastava 

R.D.V.V.  Jabalpur, M.P. 

manpreetshrivastava07@gmail.com 

 
Abstract— The digital world makes human life more comfortable. This digital world has been created by the software. It seems to be that 

availability of this software in academia is not up to the mark. To enhance the role of software in academics there is a need to use open source 

software. The Open source software is popular as it provides the source code to the end user. Here the source code is available for user to change 

or modification for improvement from its original design. Most of the time, it is free of charge with the help of General Public License (GNU). 

This paper is a study of basic information of OSS, various development models for OSS, the use of OSS in the area of academics to improve the 

education system. This paper also discusses on previous work of the current scenario. 
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I. INTRODUCTION 

Software engineering is the core of the computer science 

curriculum. The most important part of a software 

engineering course is the semester project. The motive of 

this semester project is to give students practical industry 

relevant software engineering knowledge, but the target is 

not fulfilled due to lack of industrial experience. It also 

seems that the software programs are not in the access of 

students. OSS is the solution to this problem. It is an 

interesting source for software engineering education. By 

participating in OSS projects students can improve their 

programming, design and communication capabilities. Open 

Source Software (OSS) development and use has increased 

significantly over recent years. Therefore, there is a need to 

analyze and understand these projects. Software can classify 

in two basic categories:  

The open source software [1] is very popular now days. The 

most of government uses the Open Source Software. The 

US DoD is also a frequent user of OSS. The OSS has some 

special features to attract everyone. The OSS has the ability 

to give the response as soon as possible for the future threats 

because it has the ability to modify source code in 

unrestricted way. 

Free and open source software (FOSS) is a mechanism in 

software world in order to provide the users a right to 

modify the existing software. This modification can enhance 

the efficiency of that software. The concept of open source 

was developed in the late 1980s by Richard Stallman of the 

Free Software Foundation. 

OSS is defined as software whose source code is available 

and the user is free to use according to the OSS licensing 

policies. Due to the better connectivity of the world, the 

development of the OSS has grown quite rapidly. It is a 

broad cause for the availability of change in the OSS. OSS 

is always created by a group, so it is also available to all, 

while there are some software that is made by an industrial 

institution. These are called closed software. 

In today's crucial time, it is very important to understand 

that concealing information is as much as necessary and also 

an important issue to share the information. This can be 

estimated from the fact that the closed source software does 

not share any information with anyone and because of this 

the effectiveness of learning is influenced. Before starting 

the detailed description there is a need to understand some 

basic terminology related to open source software in order to 

make proper difference [5]. Before starting the detailed 

description there is a need to understand some basic 

terminology related to open source software in order to 

make proper difference [5] 

 

Table 1 Basic Terminology 

Source   code 

The source code is simply a text file on 
which the programmer or coder write the 
sequence of instructions to implement the 
software. The source code of software may 
have multiple text files. 

Freeware 

These software have the properties that 
they are freely accessible but the source 
code does not available for users. 

Shareware 

Distribution of shareware software is 
free on the basis of trial use. Here the 
provider expects that the user will purchase 
the software after they understand the use 
or need. 

Open Source 
Software 

The OSS is the software having the 
availability of source code for users. The 
source code may or may not be free. The 
modification on code might possible or not 
it all depends on the license agreement.' 

Free and 
Open Source 

Software 
(FOSS) 

This is similar like the OSS having all 
the flexibility of OSS but here FOSS is 
providing the source code without any cost. 

Free-Libre 
Open Source 

Software 
(FLOSS) 

The basic definition freedom to access 
of source code of software to modified and 
update without any permission is FLOSS. 
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Proprietary software or closed source software 

This is the category [1, 2] of software that is conventionally 

licensed. In these types of software there is a need to pay to 

the software provider. It means the user must take the 

ownership of the software before using it. Due to this it 

become the limited or specific user software.  In Proprietary 

software the source code of software is hidden from user 

and not editable. It will not possible to make changes in 

source code because in some way there is a buying just for 

the access of the software not modification. In short the 

Proprietary software is only for use after buying.  The word 

"Proprietary" software is also used as an antonym for open 

source software. 

Open source software 

Open source refers to a program or software [1, 3] where 

source code is available to the general public to use and / or 

modify its original design at no cost. Open source code is 

usually created as a collaborative effort where programmers 

improve code and exchange changes within the community. 

The reason for this move is that a larger group of 

programmers who are not interested in property ownership 

of financial gains will produce a more useful and error-free 

product for everyone to use. This concept is based on peer 

review to find and eliminate errors in program code, a 

process that commercially developed and packaged software 

does not employ. [4] 

Table 2 Difference between CSS & OSS 

Properties  
Proprietary / 

Closed Source 
Software 

Open 
Source 

Software 

Transparency No Yes 

Community       
structure 

No Yes  

 Creativity No Yes 

  Peer efforts No Yes 

  Ease of use No Yes 

 

Advantages of OSS 

Open Source Software [6, 11, 12] has the large number of 

advantages but few of them are listed here. Figure 1 shows 

the tree structure of open source software. 

 
Figure 1 Advantages of OSS 

Nominal Cost:  In general, there is no need of licensing fees 

in OSS.  Their nominal cost is one of the major advantages 

that this software has been accepted by the small businesses. 

Flexibility: In OSS there is flexibility for user that he can 

modify the software packages as per their needs. Most of the 

time it seems to be that there is need of a programmer to add 

the function to open source software. 

Reliability and Quality: Open source software now a day 

is very reliable due to its security features. As far as the 

quality is concerned it gradually increases. 

External Support:  External technical support has been 

available for most OSS packages. Open source products 

have their online services. In these services, the online 

community admits a lot, and here inquiries can include 

questions and answers through an online blog. 

 

II.    OSS IN ACADEMIA 

The academics are a major area in which the open source 

software can play an important role. It seems to be that the 

most frequent user of any software is a student. But there is 

a need to pay for most of the software. This system deters 

the student from learning new approaches. As the brain of 

student is very fertile for new innovations. Here the open 

source software provides all the source code to enhance its 

quality and feature of a software program.   

The open source community serves a lot to the academic 

community. The academics  is an especially promising area 

for shareholders because students often turn to engineering 

programs when wanting to change the world, solve 

marvelous riddles or pursue profitable careers. These 

motivations combine well with the rewards that can be 

achieved by getting involved with free and open source 

software.  

Basically there was no support for this model, either 

academic or technical leadership, in our scenario. University 

leaders do not want to create a large organization focused on 

this space, they are very careful to eliminate popular 

innovation. The most advanced projects in the field of 

public health and safety services are more independent and 

will hesitate to include them in said organization. Several 

Advantages of  
OSS

Nominal Costs

Flexibility

Reliability and 
Quality

External Support
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people expressed concern about how resources were 

allocated and how priorities were identified for the needs of 

different institutions. 

Thanks to open source software development movement, 

today significant number of development tools available to 

us. Most of such tools are free and very well supported.  

 VLC Media Player 

 MYSQL 

 PHP 

 Mozilla Firefox 

 Office software 

 PDFtk 

 PsychoPy 

Table 3 Application with License name [9, 10] 

Application License 

Apache Apache 

Bash GPL 

Cygwin GPL 

gawk (awk) GPL 

GCC GPL 

LaTeX LaTeX 

Linux GPL 

Linux (Red Hat) GPL 

OpenOffice GPL 

 

These tools are very important for the daily uses of every 

one. Having some extra feature academic can improved the 

current scenario. 

 

OPEN SOURCE TOOLS IN EDUCATION 

Some productivity suite has been used by every educational 

staff and students. In this manner the word processing tool 

MS office is very popular. In OSS the Libre office, Open 

Office, AbiWord are famous. These tools work same as the 

MS office but these are free to access. 

The Web browser is also a very useful tool to use the 

internet.  Internet explorer is a product by the Microsoft but 

Firefox is a popular internet browser used by everyone. The 

Firefox is an OSS. 

The most educational open source software are 

KGeography, Scilab, QCAD, Moodle. All the tools are 

famous in their respective area. 

 

ROLE OF OSS IN ACADEMIA  

There are several roles which will work for the students. The 

student can take advantage using OSS. Some of the major 

points have been discussed here. Figure 2 shows the 

classification chart of the Roles of OSS for Student 

Community 

 
Figure 2 Roles of OSS for Student Community 

Focus on Concept: Using OSS student doesn‟t need to pay 

attention on the feature of the product or software. Here the 

student can only focus on the concept of the software. The 

logic of students will more improve. 

Ownership Cost: The cost of commercial software is very 

high which is not fulfilled by the students. The OSS 

provides the cost effective ownership of software. 

Customization of Software: Customized software can be 

changed very easily. Most of the software is installed once 

in your system. No change can be made in their source code. 

Because of which no new changes can be made in software. 

Here, you can change source code with the help of open 

source software. 

Improved Hardware Utilization: Open source software is 

designed to be easy to use in older hardware too. There is no 

need to change the hardware repeatedly. This property is 

very useful for students. 

Opportunity: The world is expanding towards open source 

software. One thing is certain that this area is expected to 

get maximum openness. 

 

III. OSS DEVELOPMENT MODEL 

The software development has been done in a specific 

system development life cycle (SDLC). There are many 

models which has been proposed with different properties. 

Normally requirement gathering, analysis, development, 

testing and maintenance are the basic phases of SDLC. [1, 

8,13]  

Open source software development is a little bit different. 

So the development approach is also different. One of the 

models has been proposed by the DoD USA which is shown 

in the figure 3. In this model five phases has been shown. 

Developer is the coder who has the concept of the Open 

source software. This OSS has been also implemented by 

the developer. After developing the software Developer will 

submit to the trusted developer. 

Trusted developer is an authority who will receive all the 

development provided by the developer. This is third party 

person so it increases the trust. He has the authority to make 

modification after the correction or updating the submission 

will goes to trusted repository. 

OSS Role

Focus on Concept

Ownership Cost

Customization of 
Software

Improved Hardware 
Utilization

Opportunity

http://www.psychopy.org/
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Trusted repository is also a faithful authority which 

contains all the OSS. This will provide the software to 

distribute. The trusted repository is a digital library in order 

to provide the reliable and long term digital resources. 

Distributor is a author to serve the product to the end user 

and provide the benefits. 

User is person who accesses the Open Source Software. 

During the use if any problem occurs or some update needed 

then user can report to trusted developer, trusted repository 

and Distributor directly to enhance the efficiency of 

software. 

 
Figure 3 Open Source Software development model by DoD 

USA 

 

As shown in figure 3 users have the rights to report the 

problem regarding error or abnormal code execution to the 

higher authority. User can directly report to distributer, 

trusted authority, trusted developer. In this scenario the 

solution will generate as soon as possible.  

One of other model has been proposed by the author 

Jorgensen. [14] In his model following steps has suggested. 

Figure 4 shows the Jorgensen Model. The major steps have 

been discussed below: 

Code: Code is basic entity which is provided by the coder. 

This code will review and also improved if necessary. 

Review:  The review is an important phase for all codes 

.This code is already given by the code phase.  

Pre-commit test: After the completion of review process 

the testing will take place. The testing will done in the 

sequence manner.  

Development release: Whenever the code need to provide 

to the end user as an application there is a need of 

development release platform. 

Parallel debugging: During the use of application we may 

get flaws. In this phase those flaws will recover as 

debugging. 

Production release: This is a final version release which 

gives us stable product. 

 
Figure 4 Life-cycle model by Jorgensen 

Figure 5 shows the Rinette Roets Model [15]. This model 

also worked as a Jorgensen but in another way. Steps are 

similar like Jorgensen Model but are a comparative analysis 

with the SDLC. This model shows the comparative analysis 

of the Software Development Life Cycle and the Open 

Source software Development life cycle. It seems to very 

clear the SDLC and OSS-SDLC both work in different 

manner. 

There are five steps in software development life cycle 

model. Here there are five steps (Planning, Analysis, 

Design, Implementation, and Support) which have been 

categorized in three major steps. These three steps are 

similar to the Open source Software development life cycle. 

In other words Planning, Analysis, Design of SDLC is 

equivalent to the Initiation of OSS SDLC  

Similarly the step Review, Contribution, Pre-Commit Test 

and Product Released of OSS SDLC are the equal step of 

Implementation of SDLC. The final last step of support of 

SDLC is work as Parallel Debugging and Development 

Release of OSS SDLC. 
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Figure 5 Life-cycle model by Rinette Roets   
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IV. LITERATURE SURVEY  

In the field of open source software development [17] 

(OSS), OSS developers are primarily responsible for the 

supervision and management of implementation activities. 

Based on the qualitative analysis of Internet-based artifacts 

from a few OSS projects, the current literature of the Office 

of Internal Oversight Services shows that the generation of 

requirements for the development of the operational support 

system is largely informal and ad hoc. But the sometime due 

to unavailability of experimental study involving 

practitioners themselves, that is known as the open source 

software development developers. The author conducted an 

online survey among the OSS developers to obtain 

information on how the required engineering activities were 

carried out and what their perceptions were. With regard to 

57% of the engineering practices obtained from the closed-

source software development literature (CSID).The author 

also asks open OS developers to share their perceptions 

about the use of the five activities that generate the 

unofficial requirements in OS. The subsequent analysis 

revealed that OSS developers use formal requirements 

generation activities far more than CSID requirements in 

their development activities. The author used the results of 

the survey to analyze the effects of practice and research. 

 

The author [18] has tested the various learning curves of 

individual software developers in the development of open 

source software (OSS). The author has also collected the 

data set from repositories.  Here the 200 developers were 

working on the 20 open source software projects. They build 

and appreciate models of regression to evaluate the 

individual learning progress of developers. Author rating 

results indicate that developer coding and indirect 

debugging experiments do not reduce bug ratios while the 

experience of fixing errors can lead to a low impurity ratio 

of learning progress.  

 

Learning with experience [19] enhanced the productivity. 

There are number of models and approaches of learning 

curve have still developing and have been successfully 

applied to traditional industries.  A new model for 

quantitative learning of the software life cycle is proposed 

and compared to existing learning models. A formal 

business model for testing programs is modified to include 

learning effects based on the developed learning model. 

Initially, the testing process is applied to several industrial 

software testing projects to validate the improved prediction 

capabilities of the model. 

 

Software engineering [20] trainers face many challenges. 

Among these challenges is the draft session. Trainers are 

required to train their students on professional skills to be 

ready for business in the real world, which requires students 

to work on real projects. However, due to the poor quality of 

student work, not all professional organizations cooperate to 

provide an opportunity for software engineering students to 

work on a real project. Therefore, most of course software 

engineering projects are class projects, in which the trainers 

represent customers. In this document, the author proposed 

solving this problem based on his experience in engaging 

software engineering students in real world projects. 

 

The author [21] has implemented an Open Sources software 

search engine with respect to dolphin which is a proposed 

approach. This search engine continues services online. The 

experimental results and studies shows the proposed method 

provides the good results.   

 

In paper [22] the author has studied about the dependencies 

of various packages. They also analyzed that  to find the 

solutions how the dependency graphs of npm, CRAN and 

RubyGems which are the three large packaging ecosystems 

develop with the time. 

 

The author [23] have worked on the ad-hoc network with 

the Commercial Off the Shelf that is COTS nodes like 

mobile phones and tablets with the help of open source 

software (OSS) . The author has modified the TrevE-Mod 

WiFi Tether application over the ad-hoc network. 

The article [24] proposed a approach to get the difference 

between the structural using call graph. This result will 

visualize. The author has applied the method and it seems to 

be that this approach speedup the application process. The 

OSS has been used which also reduces the update error.   

V. CONCLUSION 

The rapid growth of computer science has increased the 

responsibility of Software system. To improve the efficiency 

and performance of software there is a need of a mechanism 

by which any one can update or modified the specific 

software. This facility can be achieved by the open source 

software. To provide this facility in academics the 

performance of software has been improved. This paper 

shows the various models in order to develop the OSS. Here 

the application of OSS has also discussed and how this 

approach can be used in other application area. 
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