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It is an honour to complete a thesis on very important topic, Developer’s social network and 
how programmer using GitHub on a open source project. This thesis has large project scope 
to find out the comparison between GitHub, Stack Overflow, Twitter and Discord. Besides 
to find out what best it is providing to a programmer. 

This thesis followed a systematic literature review as a research methodology where 
customised search string used to get relevant papers and keep intact the quality of research 
quality. Through the systematic mapping this thesis answered the research question and 
showed the guideline to use Github by overcoming all type of issues.  
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1  Introduction 

In recent years the importance and usage of social networks from a developer’s perspective 
has been increased significantly where GitHub, Stack Overflow, Twitter, LinkedIn, Discord 
and Dev,to is most used,(Abreu and Premraj, 2009; Bougie et al., 2011; Squire, 2015; Sajedi 
and Stroulia, 2016; Kruglyk et al., 2021; Vidoni, 2022; Lill, Meyer and Fritz, 2024). The 
reason of increasing the use of social network is to connect with people who related software 
project development, Information and Technologies sectors, programmers to programmers 
and so on. This social network helps to know about others’ work, solving complex problem, 
contributing to open-source project, building new ideas and sharing knowledge. The right 
way of using social network can make a big impact to a fresh developers, programmers or 
software engineers. To more prioritize to developer’s side GitHub and Stack Overflow 
would be top for its features and communities. The aim of the study is to examine how 
programmers using social network-GitHub, it’s the current competition, finding the better 
way of usage, solving the drawback by examining all possible solution. According to 
Wikipedia GitHub has 100 million developers, more than 420 million repositories where 28 
million are public based on June 2023’s report which exceeded all others social networks. 
For the prime reason GitHub has stable and important features like project management 
tools, communications tools, chance to collaborate with open-source projects, work as a 
contributor and data security, that is why it gained developer’s trust. 

Developer’s social network work as community and platform where anyone related to 
software design and development can join to learn and contribute (Feliciano, Storey and 
Zagalsky, 2016; Tushev, Williams and Mahmoud, 2019; Vidoni, 2022). Even if non-
technical or businessperson can put impact and benefits. This social media boosts up works 
especially when new technologies are out in market, thousands of ideas generating from 
tweets, posts and comments. This is a perfect place for knowledge sharing, people help each 
other’s to solve complex problems, the better networking creates by collaboration. 
Newcomers get inspiration from other’s milestone and new goal set to their brain. Besides 
social networks create job opportunities, people can find their expected job and people can 
find resources from each other’s. To make a category Developer’s social network we 
considered those platforms based on educational and non-entertainment based where 
actually programmers can learn, explore, contribute, and communicate with others. Through 
this developer’s social network people can know about the project they are working on and 
making connections. 

Open-source project development played a crucial role behind today’s modern software era, 
with its hand we got some of really important project, software and product which we could 
not deny for instance Linus operating system, Mozilla Firefox, Apache HTTP server and 
today’s android operating system. The needs of collaboration, networking, version 
controlling, and project management tools started by Open-source project mostly and 
become a new common. Programmers got a chance to show their ability at this open-source 
project (Dabbish et al., 2012; McDonald and Goggins, 2013; Jarczyk et al., 2014; Maqsood, 
Eshraghi and Ali, 2017; Joy, Thangavelu and Jyotishi, 2018). We saw there are uncountable 
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features, software and product released from the mother project’s source code. From this 
collaboration and contribution, the community builds up over the time to identify the best 
contributor based on their interest. One programmer looking of others to make something 
new, they solved the error and complex problem so that the open-source program must go 
on. This open-source development work as a non-profitable organization and programmers, 
developers and designers are the key people. Because of free license there is freedom to use 
and do experiment, we saw based of Google android operating system multiple new 
operating system like OneUI, Oxygen Os, Color Os and many more developed. And there 
are millions of mobile App around us which is really good in quality.  

If we investigate any other closed source program or development like Mac Os or IOS there 
were always lacking important application which is already available in others platform. 
With open-source mind set up Google, Samsung made a leap they already launched Artificial 
Intelligence features in their devices where Apple is still planning. Additionally, because of 
open-source development, the world got promising and talented programmers, developers 
and designers who are continuously working to make our technology better. 

To be more precise reason behind GitHub’s success is its large repositories which mean 
more collaboration with internal and external developers, frequent communication, and 
technological development. Though authors (Thung et al., 2013; Lima, Rossi and Musolesi, 
2014; Gousios, Storey and Bacchelli, 2016; Coelho et al., 2018; Chidambaram and Mazrae, 
2022; Pandya and Tiwari, 2023) that only repositories are not the success factor of a any 
project due to lower activity, active participation, successful pull request, private and public 
repositories, access to only registered users and also important or critical components are 
not fully visible like APIs but others features and community guideline made GitHub a better 
social networks. GitHub work as a platform as well where repositories are key, depending 
on it developers can make internal communication more better and transparent through pull 
and merge request all others member can see what actually happening and they review and 
learn more about the certain feature not only the developers team but also the stakeholders. 

This repository ensures the quality of project, time management and version controlling, and 
it opens collaboration with others developer too. It works like a core of a project or a topic 
when it closes, we saw authors close it and open collaboration stops immediately, especially 
when developers working for companies or global project. With repositories companies of 
developers includes most important framework, guidelines, project goals and prebuilds 
components that gives a boast to start the project. Developers add files and components 
frequently when they solve or build a new thing and add a readme file for better 
understanding. Based on the repository’s creation team building, better communication and 
continuous learning starts, (Lima, Rossi and Musolesi, 2014) 

Apart from that there are several studies conducted on GitHub and its repository based on 
the drawbacks, problems that faced by students, fresher developers, and established 
developers. Authors (Tushev, Williams and Mahmoud, 2019)  examined some of drawbacks 
such as technical difficulties like resolving merge request and conflicts, hard learning to 
students or newcomers, branching problem where students could maintain the same 
branching, less experience with GitHub feels less importance of using it which creates a 
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unstable team structure, public communication where student feel insecure that their chats 
can be viewed by teachers, (Feliciano, Storey and Zagalsky, 2016). 

Besides this is certainly true the quality of public repositories is not well maintained there is 
some reason such as to make ourselves more reliable we put random codes with great titles, 
fork from others and reupload with minor changes, upload undone and buggy codes. As the 
importance and popularity is growing more over time some steps should be taken to 
overcome these challenges and drawbacks. Starting with technical difficulties the use of 
GitHub must be start from Bachelor or similar studies, so student get used it from the 
beginning. When developers are good at it team building, collaboration and cross 
functionality can be easily applied. From the Github’s management side the quality of 
repositories should be taken care of, especially for public repositories where the rating and 
comments can be added. Besides we should do the moral practice now a days most people 
try to increase their portfolio, especially the students by compromising the quality.  

The aim of this thesis is to examine some key research questions by finding solutions to the 
mentioned(Lima, Rossi and Musolesi, 2014; Cosentino, Luis and Cabot, 2016; Tushev, 
Williams and Mahmoud, 2019; Vidoni, 2022; Nalini et al., 2023). The objective is to find 
how GitHub could be used as a social network effectively, the competition with others, 
solving Github’s challenges in perspective of developers, freshers and students. To complete 
this study a plethora of literature and social networks has been examined to find out a 
solution. 

1.1  Research Question  

Based on best research interest this study has four research question with goals as this study 

focus on how programmers use social networks at open-source program. During designing 

these questions multiple social networks, open-source development, type of users, current 

competition, drawbacks and finding a solution has been considered.  

RQ1: How do programmers use GitHub as a social network?  

RQ2: Is GitHub better than any other competitors from a developer’s perspective? What 

GitHub is providing? 

RQ3: What impacts does GitHub have in Open-source projects? How developers could be 

benefited by using GitHub? 

RQ4: What are the primary challenges of GitHub, using it as a developer’s social network? 

RQ5: What is the solution to identified problems? 
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Table 1: Research Questions with aims & objectives. 

Questions Aims Objectives 
RQ1: How do programmers use GitHub as 
a social network?  
 

To find out usage of social 
network-GitHub. 

Finding a usage 
pattern. 

RQ2: Is GitHub better than any other 
competitors from a developer’s 
perspective? What GitHub is providing? 
 

To find out the current 
competition and 
comparison between 
GitHub, Stack overflow, 
twitter and discords; the 
best feature it is providing 
and examine GitHub’s 
features 

Examine 
GitHub, Stack 
overflow, 
Twitter and 
Discords’ 
feature. 

RQ3: What impacts does GitHub have in 
Open-source projects? How could 
developers benefit by using GitHub? 
 

To find out impacts in 
open-source program. 
Better way to use GitHub-
a guideline. 

Find out a 
guideline. 

RQ4: What are the primary challenges of 
GitHub, using it as a developer’s social 
network. 
 

To find out challenges 
and drawbacks. 

Examine 
literature and 
existing work. 

RQ5: What is the solution to identified 
problems? 
 
 

To find out a proposed 
solution. 

Making a 
solution. 

 

 

 

 

  



 

14 
 

2  Literature Review 

This thesis examined literature based on open-source project development, developer’s 

social network GitHub, Stack Overflow, Twitter and Discords, user’s interaction to GitHub, 

best features, and its drawback. 

2.1  Understanding GitHub’s collaboration for large scale projects 

Authors (Lima et al., 2014) (Lima et al., 2014) examined large scale projects and repositories 

to complete this study where mentioned built in GitHub features. Five in depth quantitative 

analysis has done for GitHub where multiple things were in consideration such as contributor 

and viewer, forked repositories, activity and author’s popularity and geographical 

distribution. 

The data for this study used from GitHub’s archive and inspected over 18 months of time, 

MapQuest Open Geocoding API has used for evaluating and aim of finding relationships of 

users to the repositories and secondly the collaboration. Authors also showed the list of top 

20 countries and cities based on GitHub’s usage where USA was on top with 30% and San 

Fracisco was top among the city with 3.84% and from the last Mexico and Stockholm with 

0.74 and 0.81%. 

 

2.2  Understanding GitHub Network Structure 

(Thung et al., 2013) examined 151 artifacts on a 90 GitHub project to find out usage of 

communication channel where they found 32 unique channel can be divided into 4 different 

type. There are mixed findings to the communication channel in some of case developers 

found it very helpful and participated willingly though in some cases developers faced issues 

like cross-culture, trust, time zone and multi-language problem. Authors defined as a 

problem statement that one of the main reasons for this is lack of knowledge and size of 

project. When project is small developers, use is to just to host it and avoid other activities. 
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Authors used a thematic analysis by Brun and Clark as a method to analysis and make a 

pattern with rich details. Authors used five phases of definition from Brun and Clark which 

are; 1. communication channel which is mainly “a system or method that is used for 

communicating with other people, 2. Maintainer who has authority to merge pull request to 

main and maintainer maintain the project mainly by creating repositories and holding 

communication channel, 3. Developers, 4. End-users and 5. Large-project. Authors used 

GitHub torrent database for collecting data.Authors made a thematic analysis where GitHub 

channels category has pull/fork request, ping, one way channels has rss feed, websites, blog, 

medium, for chat discord, slack, discord, Patreon, Zulip, Icq, Telegram, for forum 

Stackoverflow, Forum, Reddit, for socal media Linked, Youtube, Facebook and for ticketing 

Jira. 

The reasons authors found to use communication channel are contributing, bug report, bug  

fix, tracking, solving, contact to maintainer, different type of support, code of conduct, for 

discussion and getting news. Though authors mentioned Discord has been used as a 

unofficial communication channel and maintainer worked as a manager they faced different 

level of problems and tend to solve them with out slowing down the project. 

This is an example sentence for the first subsection. This is an example sentence for the first 

subsection. This is an example sentence for the first subsection. This is an example sentence 

for the first subsection. 

2.3  User’s influence in GitHub 

 (Sajedi and Stroulia, 2016) aimed to find the influence in Software Social Network of users 

where they categorised three matrices which ar number of followers, number of forked 

project and number of its viewer. Stack Overflow, ample, LinkedIn and GitHub used for this 

study. They mentioned Stack overflow worked great for solving problem and finding jobs, 

Twitter’s tweet influenced to new or ongoing technologies where developers rethink about 

the solution where number of followers and “eigenvector centrality" plays the main role 

though it depends on the achievements in most of the time. 

Thematic analysis has used for this study with different type of research questions to find 

the influence of users, among communities and programming languages. And after they 
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found the number of followers depends on authors popularity, fame and the time it forked 

and secondly programming languages preferences. Author mentioned established eco 

system with tool support is one of the prime metrics of influence and another popular forked 

project. 

Authors used MySQL database dump as data set base on mentioned on three matrices they 

also examined top 30 viewed and popular GitHub accounts which are mostly top software 

developers or founders of established company. Authors also showed top 10 programming 

languages where JavaScript was top with 2,681,228 times forked and C# least with 339,779 

however, views had at least interest in two or more language.  

2.4  Understanding user interaction of GitHub 

In this study  (Fu et al., 2021)author had two main aims to finding user’s interaction to global 

behaviour and importance of users and their contribution. Authors mentioned online social 

networks promotes collaboration, problem solving and better networking. Authors used SH 

structural hole theory to develop this study with node construction and graph construction. 

Based on this method author showed that interactions depends on followers, followers and 

public repositories, secondly based on quality and type of repositories such as bio, blog, 

company, location and popularity. 

And lastly depending on the average number of events and interval though authors made a 

comparison between SH and regular users during making this comparison. 

2.5 GitHub as a communication channel- Large Scale project & primary 

challenges  

(Vidoni, 2022) completed to study to find how projects are related to social coding site and 

how programmers can achieve their task more effectively. This study based on large-scale 

projects over 3 million of repositories. Authors used a project-project graph as a network 

construction where “a network in which each node is a project, and where two nodes are 

connected if the corresponding projects have at least one common developer” as a 1st 

algorithm by comparing the inputs from all the project sets.  
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Then author used developer-developer network and project-project network to find out the 

interaction to GitHub. Author also used PageRank algorithm by Brin and Page to weight the 

web pages based on the links, use and popularity. Based on Pank rank authors also found 

out top 5 developers depending on score based on their contribution, To conclude authors 

use 3 algorithm and PageRank to find the result though there are some interesting point 

found out that developers are working multiple project at a same time and they share among 

themselves which means active collaboration, by GitHub is possible to make it most 

transparent. 

(Tushev, Williams and Mahmoud, 2019)has also a similar study on Computer Science and 

software projects where they showed the SE curriculum must has some other components 

so that students can improve and learn team building and improving communication among 

developing groups. To conduct this study medium size of project has been examined for 

different programming languages specially which followed GitHub where student faced 

technical difficulties during large scale projects and assignments. Authors had aim to make 

recommendations to resolve this issue so that students can participate actively and analysing 

behaviour.  

Authors mentioned using GitHub as a tool for education and showed the limitations to some 

tools and conventions such as LateX, GitHub and learning to new things. Here authors found 

that student working better individually rather than the group for project specially who has 

less knowledge on project management tools got behind and the make progress slower. They 

mentioned because of GitHub’s commit commands it creates hassle and difficulties but they 

can overcome thorough help of other group member’s help. Authors used case studies and 

survey by considering software requirements, software design document, software testing 

document and codes. And they found experience of GitHub has only around 25% where 

sourceForge had highest of 80% and Dropbox had lowest 10%. 

Authors suggested that resolving merge conflicts, “Steep Learning Curve”, branching and 

giving effort on markdown can solve this problem however they also mentioned about team 

organization where participate should be similar or closer for committing to faster the work. 

They also mentioned depends on quality of commits the time saves and hassle reduced for 

team members where they categorized into good, poor and average. 
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 (Feliciano, Storey and Zagalsky, 2016)has also similar studies to find out what students are 

facing challenges in Software Engineering courses, to select this study there were on prime 

reason that this thesis can find out some of more difficulties from the root level and 

identifying interaction of programmers to developers’ network and GitHub. Authors had 

three aims to find benefits of using GitHub, faced challenges, and recommendations. Authors 

used the signup sheet system who signed up authors interviewed those students following a 

set of questions. 

Authors mentioned in findings as a benefit that by using GitHub students gained industry 

level skills and practices, gaining cross team functionality, increasing number of active 

contributors and ice breaking during the team up and starting the project. Authors also 

mentioned there were three types of software engineering students who are watching, not 

watching, and ignoring. Authors made some of quite recommendation which are 

encouraging students to use GitHub, sharing knowledge of GitHub’s commands, promoting 

students to students’ interaction and collaboration, early stages practices and help of good 

instructor can overcome student’s problem, increasing more pull and merge request and 

observe those problems, creating different type of repositories such as private and public and 

final project submissions must be via pull request. 

2.6  Study on stack Overflow. 

 (ZhuWenhan et al., 2022) made this study on stack overflow to find out question discussion 

process, identifying active participation of people who trying to solve the problem and 

interaction and correlation between answers and comments. The reason behind choosing this 

study to compare stack overflow’s facilities and programmer’s usage as a social network. 

To begin authors mentioned the prime use of stack overflow where users post their problem 

related to programming and development mostly where others tried to solve those questions 

by commenting or referencing to others source, sometime its create a new direction, new 

possibilities to reader who gets new ideas about those problem could be arise later. Based on 

a post the discussion starts with chat rooms or comments; authors aimed to examine this 

events, its behavior and interaction of users. Authors mentioned “In 28.5% (i.e., 1.7 million) 

of the discussions begin before the accepted answer has been received and continue after the 

accepted answer is posted. Furthermore, 19.4% (i.e., 1.2 million) of the question discussions 
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begin after the accepted answer is posted.”, “2.6 million (i.e., 16.0%) users on Stack 

Overflow have participated in question discussions.” And lastly, they found when a 

discussion moved to chat room that revised the answers and solved. 

Authors mentioned some recommendation to improve the quality of discussion and problem 

solving which are rewarding for participation could be increase the number of contributors, 

discussion are more beneficial to get a solution rather than based on the comments, for urgent 

and critical problems “chat rooms are triggered after three back-and-forth comments.” 

Where real time conversation would be more helpful. They also mentioned if there were 

some features like indicators which show user’s availability and option to redirect to chat 

rooms could boost up to solving the problem fast and a AI bot could help to find effective 

communication channels and some tools for summarization and text extraction. Authors 

mentioned stack overflow plays an important role during software development, as a 

communication platform, real time problem solving by active discussion which helps to learn 

new things to fresh programmers. 

To conclude, authors suggested it can be use as a new communication platform, also as a 

learning platform for programmers. Though they suggested there should be something that 

rates the quality of answer by filtering it otherwise the answer could be wrong. 

To extend this study this thesis chose another study based on Stack overflow by 

(Chakraborty et al., 2021) where authors had aim to find what type of discussion goes 

between programmers, the interaction from a answer which could trigger another answer, 

the changes of interest over the time and changes in technology as well. The result was 

expected where website design & development, web service, database platform, platform 

based service , cross platform application design and development and different types of 

programming languages. Version controlling and quality assurance. And this is certainly true 

that the answer triggered another topic often, and then the top five interest web level to 

tabular data, error handling, image processing and mobile apps. 

And they also showed the interest over also changed on development platform and 

deployment platform over the time where visual studio gone over java and .net and mobile 

app development over web design and web development. The author showed the trend for 

six categories which are database platform, mobile application, version controlling, learning, 

scripting language and web development. To moving forward authors showed developers 
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using stack overflow for learning purpose through modern technologies, open-source 

program, for knowledge sharing and “contextual tagging”. 

2.7  Study on Discord 

To continue this thesis several studies have examined Discord’s feature, usage as a 

communication platform in perspective from developers and programmers so that the 

comparison can make clear ideas between others developer’s social media. 

(Lill, Meyer and Fritz, 2024)authors stated this study with prime usages of Discords where 

programmers seek information about development and IT based, as a communication 

platform so stay connected, for Q&A sessions and for collaborations. However, authors had 

aim to find the question patterns which could be repeated, finding useful source, improving 

supporting system by using SBERT-based approach. Authors used filtering, cleaning Bot 

message, optimizing for embeddings and title generation for examining the conversation. 

(Kruglyk et al., 2021) showed that Discord has been also using as a education platform to 

developers and students where flexible learning, contributing, chance to be a instructor and 

teach others where creating unlimited number of servers, configuring interface languages 

communication channels, configuring user roles, creating management platform, auditing 

journals, live broadcasting, conducting classes and seminars, working in a groups are 

possible. 

2.8  Study on Twitter 

Study on developer’s different social networks has been continued to Twitter to find more 

comparison and effective features. 

 (Singer, Filho and Storey, 2013b)authors mentioned several important features what 

software engineers use most specially microblogging service to communicate and get 

connected to their preferred topics. This study mentioned three categorized themes based on 

creating awareness, activities about popular topics, news, learning knowledge and sharing, 

cultures and tools. Authors found from the research questions firstly Twitters helps to keeps 

connected to developers during a project development which ensures learning about tools 
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and problem solving, following other standards can reduce stress and errors, creating 

awareness about using a certain technology, open access to large opinions and quick 

adaptions. 

Secondly developers extend their software developing knowledge by posing and asking 

questions, following experts, from other posts & comments and access to large resources. 

And lastly contributors keep helping to save their image & reputation, build a community 

by helping each other’s, getting feedback about project, achieving trust which promotes 

collaboration and chance to validate critical work. Authors also mentioned some challenges 

that faced by developers to maintain a relevant network, developers because people used to 

follow around thousands account at a same time. And lastly developers used to find and post 

jobs though Twitter based on their network. Though authors also found several reasons that’s 

developers also ignore Twitter because of too much noise, comments and post, limitation of 

word counts and poor supports that GitHub & Stack overflow. 

At another study (Bougie et al., 2011) mentioned some interesting usage of Twitter by 

microblogging where developers use twitter for conversations and sharing knowledge, type 

of topic depends on the interest in general work related topic, when developers has 

similarities in work, gadgets and technologies, hyped on going topic and some routine 

chatting on daily or weekly basis. 

 (Singer, Filho and Storey, 2013a)mentioned at their study that developers used Twitter for 

reading and posting also interacting with their co-workers, idols, sometime people from 

GitHub. 

2.9  GitHub in Open-source project & open software repository 

(Dabbish et al., 2012) mentioned about how programmers use GitHub in open repositories 

where micro blogging plays an important role, but transparency is a prime thing to consider 

in open-source project development. Authors tried to find the inferences of people when they 

people worked on a web-based workplace specially the transparency and secondly, value of 

transparency for the collaboration. This study had importance on awareness so that the aim 

of open-source development should be kept sacred. People collaborating most of the time so 

that they can achieve but if there is not enough transparency and awareness, it won’t last 
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long. This awareness creates trust and team build by fluent interaction and contribution to 

the project. 

Apart that (Dabbish et al., 2012) also mentioned programmers used GitHub for project 

management, recruiting developer, finding project and user’s needs, role management and 

code contribution, knowledge sharing, following experts, finding resource of new 

technologies, finding new ideas, gathering feedbacks and transparent communication. 

(Jarczyk et al., 2014) had a similar study on Open-source software but this thesis would 

mention some of new findings from this study. They mentioned the quality of project 

depends on popularity and number of visitors which indicates a strategy, it influences to the 

team to work hard, and programmers stick to a group or community based on their targeted 

programming languages, through GitHub a quality support. 

(Peterson, no date) made some interesting finding about developer’s interactive increase 

when the forking number of repositories upward or large in number, the committers of an 

open-source development not always more than ten active contributors found from the study, 

GitHub has been using more than a code artifact nowadays, Kevin et al (p11) mentioned due 

to better support and large access to the resource. 
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3  Research Method 

This thesis aimed to examine developers’ social network and how programmers using 

GitHub in open-source development. This aimed topic has board area of research for 

instance programmers has different preference to use their social network based on project 

type, size and interest. This is certainly true GitHub is providing best solution, 

communication and project management tools and version controlling which are not possible 

from one platform so far; this thesis found out after examining large number of literature 

review and application itself. However, to find comparison between others developers social 

network, finding GitHub’s challenges & drawback; RQ 4 and solution of identified 

problems; RQ5, this thesis chose - A systematic literature review (Kitchenham et al., 2009; 

Torres-Carrión et al., 2018) following by appropriate steps. 

According to authors systematic literature must following a specific aim which should be 

shown in research questions but must consider either research topic is limited or quality of 

selecting papers by keywords or search with board scope. Quality of study from the papers 

and others publication are the key to success for in this systematic mapping. Search process 

could be difficult if research process has narrow scope or limited studies. Besides defining 

keywords or search strings is crucial to find out relevance studies. Then next to search 

process it could be database search to find more relevance papers or from conference or 

journal papers. After reviewing the papers this must go through to inclusion and exclusion 

criteria by examining data extraction and data presentation. For inclusion criteria studies 

which direct follows the research questions and research aim where for exclusion criteria is 

bit opposite could informal literature review or surveys or duplication of work on ongoing 

research (Kitchenham et al., 2009). Next is quality assessment after gathering the papers 

needs to sort out which are directly related to the research topic and remove those which are 

just match by name or keywords or keep aside for further look if needs. During data 

collection methods the list of authors name, citation and full reference must have to cited to 

validate the study. However, the number of studies which were found from the data 

collection methods also needs to enlist into the research method. After that study should 

perform to do analysis the data, making results and solving the research question from that 

extract data. And visualization systematic mapping to conclude the study. 
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To present the research method this thesis showing visual representation of following steps 

billow: 

 

 

 

 

 

 

 

 

             

                                          

 

 

                                           Figure 1:  Visualization of Research Method 

 

3.1  Defining Search String 

(Joy, Thangavelu and Jyotishi, 2018)For defining search strings this thesis used keywords 

and transformed to search strings so that this thesis topic could get most possible related 

papers. During this defining the keywords and search string this thesis-based complications 

to find out the relevant papers where this thesis increases the keyword and scope as there 

were not enough relevant papers were found. To  ensure the quality assessment (Kitchenham 

et al., 2009), this study use both keyword and search string search however it was keywords 

first and then decided to make customised search string to get better results. 

 

Defining research 
questions 

Identifying 
Research scope 

Search process: Key 
word & search strings 

Paper Selection 

Literature 
review 

Paper search 

Systematic 
Mapping 

Data Extraction 
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Keyword Search technique: 

1. Using direct keywords i.e., “GitHub”, “Social Network” 

2. Using customised keywords i.e., “GitHub’s impact”, “Developer’s social network” 

3. Using search string from keywords i.e., “GitHub as a communication channel”, 

“GitHub in open-source project development” 

4. Using Boolean operator “OR” & “AND” i.e., “GitHub” AND “open-source project”, 

“Impact” OR “Resource”. 

Based to research scope this thesis moving forwarding with four search strings and special 

keywords so far are listing billow: 

 

Keyword Seach Strings  Referring 

Research 

Questions 

Social network / 

Communication channel/ 

GitHub/ Stack Overflow / 

Twitter / Discord  

String 1: Developer’s social network 

(GitHub, Stack overflow, Twitter & 

Discord) / GitHub as a 

communication channel / Stack 

overflow as a communication 

channel / Twitter as a 

communication channel / Discord as 

a communication channel 

 

RQ 1, RQ 2 

Open-source project / open-

source project development / 

software development / 

GitHub’s Impact 

String 2: GitHub in open-source 

project development/ Usage of 

GitHub in project development / 

Impact of GitHub in project 

development / Impact of GitHub in 

open-source project development  

RQ 3 
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GitHub’s Drawback / 

GitHub’s Challenges / 

GitHub’s Initial problems 

String 3: Drawbacks of GitHub / 

initial challenges of using GitHub / 

challenges of GitHub 

RQ 4 

GitHub’s solutions / 

recommendation  

String 4: Guidelines of using GitHub 

/ Recommendation of using GitHub 

RQ 5 

 

                                  Figure 2: Keyword to Search strings  

3.2  Data source 

After defining the search strings this thesis selected four databases for data source though 

LUT Primo has used to get the access of all paid papers and other publications. For Database 

searches ACM was most preferred and resourceful as this topic belongs to computer and 

software engineering, this thesis got more citation from ACM. Besides database Google 

search has been useto find relevant papers and publications. Google scholar offered easy 

access to some very important paper which has been used as a citation and literature review. 

For others database searches this thesis faced complication to find relevant papers after 

expanding the keyword and scope this thesis manage to find adequate data. After ACM, 

Sringer link, IEEE Xplore and Scopus were in serial via paper selection. 

Database Initials  

ACM- Association for Computing 

Machinery 

ACM digital library 

IEEE Xplore IEEE Xplore digital library 

Scopus Scopus LUT- primo  

Springer Link Springer Link-primo 

Web engine  Google Schoolar  

 

                                   Table 3: Data Source 
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3.3  Selection Process  

To maintain the quality of research (Kitchenham et al., 2009), this thesis was careful about 

the papers and publications which were found from the initial and customized search strings. 

The maintain reasons where this thesis topic has large scope and publication are because of 

GitHub, open-source project development and social network. This thesis made some 

selection criteria presenting billow: 

1. Literature review: This thesis chose those papers and publication which has directly 

refers to research goal and scope or research method based on GitHub/Stack 

Overflow, Twitter/Discord, open-source project development, developer’s social 

network and software development. 

2. Papers related to research question: Paper or publication which has direct impact 

referring to research question as selected as a final paper. 

3. Other Criteria: 

i. Paper selected based on abstract, introduction, conclusion and relevant 

method and keywords. 

ii. Based on type such as published papers, journals, books and interviews. 

iii. Based on systematic literature review-based papers. 

iv. Based on paper which refers to solutions (Kitchenham et al., 2009)from 

different angles. 

v. Based on date/ latest as much possible. 
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4  Systematic mapping & analysis  

After completing literature review and background studies on developer’s social networks, 

examining on GitHub, Stack Overflow, Discord & Twitter this thesis moved forwarded to 

answer all research questions. Following Systematic literature review (Kitchenham et al., 

2009; Torres-Carrión et al., 2018) , this thesis go through four most database search where 

ACM had most of selected papers,  publications, journals and conferences where IEEE 

Xplore had 2nd largest resource. However, Scopus and Springer link had very limited 

resources. 

This thesis selected most relevant papers by direct refers on research goal/scope research 

questions or research methodology. Though for search string 3 and 4 has less resources than 

1 and 2, then this thesis increased the search scope, examined more keywords and all possible 

combination of search strings.  

4.1  Results from database by search strings  

Database String 1 String 2 String 3 String 4 

ACM Relevance 20 

/150 

Too many, 

relevant  

30/150 

Too many, 

relevant 

15/150 

Relevant less than 

(Nalini et al., 

2023)15/150 

IEEEXplore Relavant 

10/150 

Not many, 

Relevanet 15/150 

Very few  Relevent less than 

15/150 

Scopus Very few/150 Very few, 

Relavance 5/150 

Very few Very few 

SpringerLink Relevance 

less than 

5/150 

 

Very few less than 

5/30 

Very few Very few 

 

                            Table 4: Results from data set 
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4.2  Systematic Mapping of Developer’s social network 

This thesis finalizes the paper by following defined selection process based of literature 

review on developer’s social network, paper or publication which has direct and indirect 

influence on research scope and research questions. And based on some other selection 

criteria such as abstract, introduction, conclusion, research methods, systemic literature 

review, type of research and possible latest publications, (Kitchenham et al., 2009; Torres-

Carrión et al., 2018) 

Targeted Scope GitHub Others 

Developer’s 

social 

Network: As a 

communication 

channel 

(Abreu and Premraj, 2009; Kumar 

and Gupta, 2013; Feliciano, Storey 

and Zagalsky, 2016; Leibzon, 2016; 

Sajedi and Stroulia, 2016; Tushev, 

Williams and Mahmoud, 2019; Fu et 

al., 2021; Vidoni, 2022; Wang et al., 

2022; Zhang et al., 2024) 

Stack overflow 

(Squire, 2015; Borges, Hora and 

Valente, 2016; Sajedi and 

Stroulia, 2016; Manes and 

Baysal, 2019; Dhasade, 

Venigalla and Chimalakonda, 

2020) 

Discord  

(Kruglyk et al., 2021; Lill, Meyer 

and Fritz, 2024) 

) 

Twitter 

(Bougie et al., 2011; Singer, 

Filho and Storey, 2013a) 

Open-source 

project 

developement 

(Dabbish et al., 2012; McDonald and 

Goggins, 2013; Thung et al., 2013; 

Jarczyk et al., 2014; Lima, Rossi and 

Musolesi, 2014; Vasilescu et al., 

2014; Kalliamvakou et al., 2015; 

Maqsood, Eshraghi and Ali, 2017; 
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Newton, Fiore and Song, 2018; 

Thangavelu and Jyotishi, 2018; 

Brown and Parnin, 2020; Condina et 

al., 2020; Li et al., 2021; 

Chidambaram and Mazrae, 2022; 

Wang et al., 2022; Hu and 

Gehringer, 2023, 2023; Khatami and 

Zaidman, 2023; Xiao et al., 2023; 

Peterson, no date) 

Benefits 

(Resource, 

repositories, 

knowledge 

sharing, project 

management, 

version 

controlling)  

(Dabbish et al., 2012; Britton and 

Berglund, 2013; Thung et al., 2013; 

Jarczyk et al., 2014; Swierstra and 

Löh, 2014; Zagalsky et al., 2015; 

Cosentino, Luis and Cabot, 2016; 

Sajedi and Stroulia, 2016; Majumdar 

et al., 2017; Joy, Thangavelu and 

Jyotishi, 2018; Zhao et al., 2018; 

Brunner and Porkoláb, 2019; Su, 

Zheng and Wang, 2021; Ayala and 

Garcia, 2023; Batoun et al., 2023; Hu 

and Gehringer, 2023; Sülün, Saçakçı 

and Tüzün, 2024) 

Stack overflow 

(Sajedi and Stroulia, 2016; 

Chakraborty et al., 2021; 

ZhuWenhan et al., 2022) 

Discord 

(Kruglyk et al., 2021; Lill, Meyer 

and Fritz, 2024) 

Challenges 

(Technological, 

managerial and 

experience 

based) 

(Feliciano, Storey and Zagalsky, 

2016; Tushev, Williams and 

Mahmoud, 2019; Vidoni, 2022) 

Twitter 

(Bougie et al., 2011; Singer, 

Filho and Storey, 2013a) 

Drawbacks (Thung et al., 2013; Lima, Rossi and 

Musolesi, 2014; Pletea, Vasilescu 

and Serebrenik, 2014; Feliciano, 

Storey and Zagalsky, 2016; Gousios, 

Storey and Bacchelli, 2016; 

Stack overflow 

(ZhuWenhan et al., 2022) 

Discord 

(Kruglyk et al., 2021; Lill, Meyer 

and Fritz, 2024) 
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Maqsood, Eshraghi and Ali, 2017, 

2017; Coelho et al., 2018; 

Nepomuceno and Soares, 2018; 

Tushev, Williams and Mahmoud, 

2019; Dhasade, Venigalla and 

Chimalakonda, 2020; Raibulet, 

Fontana and Pigazzini, 2020; Clem 

and Thomson, 2021; Tu et al., 2022; 

Vidoni, 2022; Pandya and Tiwari, 

2023) 

Twitter 

(Bougie et al., 2011; Singer, 

Filho and Storey, 2013a) 

Solution of 

Drawbacks 

(Lima, Rossi and Musolesi, 2014; 

Cosentino, Luis and Cabot, 2016; 

Feliciano, Storey and Zagalsky, 

2016; Xu et al., 2017; Zhang et al., 

2017, 2024; Hsing and Gennarelli, 

2019; Tushev, Williams and 

Mahmoud, 2019; Wang et al., 2019; 

Bhasin, Murray and Storey, 2021; 

Su, Zheng and Wang, 2021; Tiwari et 

al., 2022; Vidoni, 2022; Ayala and 

Garcia, 2023; Nalini et al., 2023; 

Wermelinger, 2023) 

Stack overflow 

(Chakraborty et al., 2021; 

ZhuWenhan et al., 2022) 

 

Table 5: Systemic Mapping 

This thesis successfully manages to map all the selected studies from board research scope 

and prioritized to six targeted scopes: Developer’s social network, open-source 

development, different levels of benefits, drawbacks challenges and solutions. By systematic 

mapping this thesis moving forwarded to solve the research questions. 
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4.3  Solving research questions from systematic mapping 

To maintain the quality of study (Kitchenham et al., 2009) this thesis filtered the papers so 

carefully so do not miss any important matters and mislead from search scope. Selection 

process has followed to prioritize the studies and removing duplications. 

4.3.1  RQ1: How do programmers use GitHub as a social network?  

After examining large number of literatures on GitHub and itself, this thesis found out 

some major use of GitHub where programmers are using as a social network listing 

bellow: 

Different level of supports: GitHub enable vast number of supports to programmer and 

developers where they can use it for bug fixing, problem solving, bug fixes, access to source 

code, portfolio, templates, tutorials and Q&A session. 

Besides technical support programmers may seek to social and financial support through 

GitHub which is not possible from others social network due to trust and convenience issues. 

Real time communication with Slack/Discord/Teams: Programmer used GitHub for 

communication for Pull requests, or creating a new issue and then to solve, communication 

triggered when one author or team member mention other mention in a chat or in a issue. By 

code reviewing everyone go through the code, comments the changes or suggestions. 

Discussion could be starts from one these issues can everyone come forward to solve where 

collaboration occurs at a full swing. Beside for real time chatting web hook integration Slack, 

Discord, Microsoft team could be use conveniently. 

Open collaboration: Programmers needs collaboration to an open-source project 

development by team members, stakeholder even others can make a pull request. With this 

helping tendency complicated problem solves by discussion, brainstorming and reasoning 

team bonding occurs and made a good result. 
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Team building and member recruitment: To start an open-source project, or middle of the 

project development, team or company can recruit quality member by comparing their 

GitHub project and contribution. 

Promoting a repository or a project: Open repositories are the way to enable open 

collaboration specially when new technology, programming language, operating system or 

artificial intelligence-based things are new in market. Programmers can promote their project 

to achieve the trust, gaining the popularity or else spreading awareness, (Abreu and Premraj, 

2009; Bougie et al., 2011; Kumar and Gupta, 2013; Squire, 2015; Feliciano, Storey and 

Zagalsky, 2016; Sajedi and Stroulia, 2016; Manes and Baysal, 2019; Wang et al., 2019; 

Dhasade, Venigalla and Chimalakonda, 2020; Vidoni, 2022; Lill, Meyer and Fritz, 2024) 

4.3.2  RQ2: Is GitHub better than any other competitors from a developer’s 

perspective? What GitHub is providing? 

This thesis made literature and examined Stack Overflow, Discord & Twitter which are 

using most a developer’s social network to get the clear comparison and presenting in a table 

for a better understanding. 

Facilities GitHub Stack Overflow Twitter Discord 

Support in 

open-

source 

project 

developm

ent 

- Quality 

support, 

faster 

response. 

- Not in 

built but 

integratio

n with 

slack is 

possible. 

Same facilities 

but quality can 

be considered. 

- Chat 

rooms 

availabl

e 

Worse support 

system, hard to 

find desired post 

or authors. 

Moderate level 

support, less than 

Stack Overflow. 

- Broadcast

ing and 

public/pri

vate chat 

room 

possible 

Project 

managem

ent tools 

Code 

reviewin

g through 

- Not 

effectiv

e tools 

-No build in 

project 

- Work as a 

communication 

platform 
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pull 

request. 

- Project 

managem

ent board 

like 

Trello, 

- Project 

automati

on 

- Open 

discussio

n through 

mentions. 

- Problem 

solving. 

like 

GitHub

. 

- Better 

for 

Q&A 

session. 

- Better 

for 

proble

m 

solving. 

 

management 

tools. 

Teem 

Building  

- Team 

building 

through 

pull 

request, 

code 

review. 

- Building 

trust by 

quality 

support. 

- Possibl

e 

through 

private 

chatting 

list but 

not 

conveni

ent. 

- Chance

s 

through 

Q/A 

and 

chat 

rooms. 

-Not possible 

could be as a 

microblogging to 

find connection. 

- Possible through 

by creating 

channel, role 

management and 

audio/video 

calling features. 
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Resource 

access 

-Easy and broad 

access to 

programming, 

software 

development or 

designing source 

codes. 

- Large 

documents. 

-Readymade 

portfolio. 

-Access 

through 

mentions, 

Q&A and 

popular tags 

like “nodejs”, 

“reactjs”. 

- Possible 

through private 

groups and 

community. 

 

 

- Limited 

access 

through 

expert 

accounts, 

hashtags, 

events and 

mentions. 

- Possible 

through 

channels 

‘#nodejs’, 

‘#web-

developm

ent’, 

‘#python’

. 

- Bots and 

chat bots 

for 

program 

ming and 

developm

ent 

Communi

ty 

Building 

- Building 

through 

open-

source 

project 

developm

ent, open 

collabora

tion, 

resource, 

and 

knowledg

e sharing. 

- Portfolio 

and 

tutorials 

-Possible by 

open 

discussion, 

Q&A session, 

open 

collaboration. 

- By creating 

events, sharing 

resource, pints 

and badges 

encourage to 

help each 

other’s and 

creates a 

bonding. 

- Tough but 

possible 

through 

microblog

ging, 

hashtags, 

when 

authors 

host events 

and 

mentions. 

- Not 

effective 

like 

GitHub 

- Communi

ty 

building 

by 

channels, 

broadcasti

ng, events 

and Q&A. 
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to 

encourag

e fresh 

engineers 

and 

developer

s. 

- Possible 

through 

promotin

g 

repositori

es, 

publishin

g new 

templates

, libraries, 

and 

solution 

files.  

and Stack 

Overflow. 

Version 

Controllin

g 

- Best 

possible 

way to do 

-Not possible - Not 

possible 

- Not 

possible 

Team 

member 

recruitme

nt  

- Quality 

program

mer and 

authors 

could be 

found 

easily. 

- Tough 

but 

possibl

e by 

private 

finding 

and 

listing. 

- Very tough 

but could 

be make 

from 

mentions, 

chats or 

from 

events. 

- Possible 

from 

chats, 

channels, 

broadcasti

ng, and 

chat. 
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                       Table 6: Comparison between Developer’s social Network 

After making the comparison this thesis made a rank between four most used developer’s 

social network according to facilities this are providing bellow: 

 

GitHub                 Stack Overflow                Discord                   Twitter 

                       Figure 2: Ranking of Developer’s social network 

To summarize all these developer’s social network has effective features specially for open-

source project development, hence Stack Overflow and Discord has better features than 

Twitter but all of them can be used as a communication channel, resource sharing and 

microblogging. But GitHub still has the best of feature in perspective of project management, 

version controlling, large access to resource, open collaboration, problem solving, promoting 

project or repositories, tutorial and even if team member recruitment, (Bougie et al., 2011; 

Dabbish et al., 2012; McDonald and Goggins, 2013; Jarczyk et al., 2014; Lima, Rossi and 

Musolesi, 2014; Squire, 2015; Sajedi and Stroulia, 2016; Condina et al., 2020; Dhasade, 

Venigalla and Chimalakonda, 2020; Khatami and Zaidman, 2023; Lill, Meyer and Fritz, 

2024) 

 

4.3.3  RQ3: What impacts does GitHub have in Open-source projects? How 

developers could be benefited by using GitHub? 

GitHub has earned developer’s trust with having better project management tools, large 

access to resource and for a quality support. From the literature and background studies this 

thesis listing the main usage with proper explanation: 

Open Collaboration: GitHub open a door of open collaboration by pull requests where 

authors can validate the request and merged to the main branch. From the public repositories 

programmers can find useful resource and link to the resource. Uncountable of ideas 

generated from the repositories where programmer gets their new idea of interest. Besides 

GitHub gave access to best support to programmers, developers and software engineers 

where anyone can seek help about bug fixing or any complicated matters. From comments 
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and mentions programmers got motivated about their problem solving or contribution. By 

contributing people got chance to make a team or be a part of the team. 

Communication Platform: GitHub has best reason use as a communication platform just 

because here everything related to programming or development so there are no needs to 

filter like Twitters and Discords. Programmers can complete their queries through comments 

on comments, issues or pull requests or feedback. The reacts can work as a boost where 

people can also understand the quality of the solution. 

Networking & Team building: Team build is most important in an open-source project 

development, GitHub makes this easier through networking. By helping each other’s, quality 

of work, commenting and reacting on issues makes a strong bond which encourage to work 

in a team effectively. From open repositories development team can find their new member 

by active participation and contribution. 

Knowledge sharing & easy access to resource: Through active participation programmers 

goes through a continuous learning process, knowledge sharing by other’s comment or 

guiding. Developers redirect to accurate path with resource which is helpful to anyone who 

if a novice or facing an issue. Large number of open repositories are like a book where 

developers can find the information they need. It gives a boost to fresher graduate to a good 

head start,(Dabbish et al., 2012; Britton and Berglund, 2013; Jarczyk et al., 2014; Swierstra 

and Löh, 2014; Zagalsky et al., 2015; Cosentino, Luis and Cabot, 2016; Sajedi and Stroulia, 

2016; Majumdar et al., 2017; Zhao et al., 2018; Chakraborty et al., 2021; Kruglyk et al., 

2021; Ayala and Garcia, 2023; Sülün, Saçakçı and Tüzün, 2024) 

4.3.4  RQ4: What are the primary challenges of GitHub, using it as a developer’s 

social network? 

After reviewing several studies in field of open-source development, under graduation level 

and fresh engineers this thesis found primary challenges that are facing over the time are 

listing bellow: 

Technological issue (Pull requests, Merging and branching): Understanding GitHub and its 

commits quite difficult to understand at a sudden unless programmers used to use it 

frequently. Starting with commit issues newbies faces complication during pull request, 
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branching and its commands so they often merged their pull requests to main branches and 

creates a massive problem. Merging to main always been too tough even for experts which 

create errors and clashes. Beside because of wrong branching team member some time 

missed the latest code and merge to wrong branches which means waste to time and 

resources. Removing conflicts another hardest thing to do because of that member loses 

active participation and starts hiding from others just because of one failure.  

Issues at ungraduated and fresher level: This thesis found that technological issues faced 

most of the time when programmers are new to industry or did not use GitHub at real project 

development or may not know industrial standards and practices. This is also possible to 

some region where GitHub has not been practising seriously.  

Miss communication issue: Non experts and freshers face hard time to understand the 

structure of GitHub and its operation such as code reviewing when others made a pull 

request, newbies did not understand how to react, sometimes problem arise from the 

comments programmers get offended via commenting. Besides sometimes they failed to 

keep the security when they forked critical project from the public computers. 

Quality of repositories: GitHub’s portfolio is considered as a best way to measure quality of 

programming and development; users forked good projects and made some modification and 

upload as own’s project. Sometimes authors made appealing titles to increase the forked 

project number which is also compromising the quality. Some of times project missed 

databases or read me files which means no uses of actual use without showing off. Also, 

sometimes for self-promotion authors did not maintain the quality of the project. 

 

Tracking records and team members: In an open-source project development it often hard to 

track the pull requests and code reviewing. Because of this some team members faces 

negligence, and their participation reduces this getting worse when the programmers is new, 

or deadline comes near. 

Active participation and events: From several studies when the project is small or 

stakeholders has less participation, team just create the repositories just for the formalities 

and avoid most of the activities. On the other hand, when the deal or collaboration among 

teams, companies the repositories no longer active which erases all footprint of good 
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collaborations, (Bougie et al., 2011; Thung et al., 2013; Lima, Rossi and Musolesi, 2014; 

Feliciano, Storey and Zagalsky, 2016; Gousios, Storey and Bacchelli, 2016; Maqsood, 

Eshraghi and Ali, 2017; Dhasade, Venigalla and Chimalakonda, 2020; Clem and Thomson, 

2021; ZhuWenhan et al., 2022; Pandya and Tiwari, 2023) 

4.3.5  RQ5 What is the solution to identified problems? 

After a adequate study on GitHub and others developer’s social media like Stack Overflow, 

Twitter and Discord and research question 4, this thesis want present the solution of 

identified problem are listing down. 

Technological issue (Pull requests, Merging and branching) & Issues at ungraduated and 

fresher level. 

Practicing & Training: Practice from undergraduates’ level in course project submission 

through pull request, training session before starting a new open-source project development, 

open discussion and ice breaking during code review or retrospective can solve this issue 

beforehand. Reading GitHub documentation and practising with pair or small group could 

be also helpful. 

Mentoring: A good mentor at school level or in a team can make this issue easier, with proper 

guidelines a programmer can learn using GitHub faster than before. 

Managing commits issues: Expert or senior developers can help other members who facing 

trouble during pull request or causing conflicts that never merge to main branch but merge 

to own branch. And during merging to main branch everyone should present physically or 

virtually can makes this situation less stressing. 

Compulsory practise of GitHub as project management tools in studies: If it possible to put 

GitHub as a compulsory to study can solve these problems. Students can learn gradually but 

not forcefully, especially country which are still not aware of using GitHub till now.  

Quality of repositories: 

This is the toughest issue solve what this thesis identified so far, firstly GitHub authorities 

should take this issue seriously so that everyone aware about the quality of project. Adding 
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ranking or ratting to a repository based of forking, comments, mentions and active 

collaboration could solve this issue from the root level. 

Ethical practise and awareness: As a programmer or a software developer its always 

important to do ethical coding and practise, avoiding forking repositories and uploading it 

just by renaming or naming appealing. Before uploading a project need ensure the quality of 

project so that others can be benefited from the repositories. 

Increasing number of public repositories: This can promote standard coding practise and 

leveraging open-source project development. A good repository can create endless 

opportunities to other programmers specially when new programming language or 

technologies is out in the market. 

Solving Miss communication: 

Active participation: This is important during code review session so that everyone what is 

going on the project and drop some comments, so it encourages others to contribute and not 

to write something rude even if someone doing not well. 

Encouraging team members & knowledge sharing: Encouraging others team members gives 

a boost to a person who is really trying to figure out and also track member who is hiding 

because of lacking. Sharing knowledge with them, coding together can solve this issue 

easily. 

Promote Open Collaboration 

Open Collaboration could increase awareness, technological advancement to the open-

source project development which encourages others to learn new things, work hardly to 

solve problems and help others. Sharing ideas by inviting programmers to the repository can 

increase the workflow,(Lima, Rossi and Musolesi, 2014; Cosentino, Luis and Cabot, 2016; 

Feliciano, Storey and Zagalsky, 2016; Xu et al., 2017; Wang et al., 2019; Chakraborty et al., 

2021; Su, Zheng and Wang, 2021; Tiwari et al., 2022; Ayala and Garcia, 2023). 



 

42 
 

5  Discussion  

This thesis has aim to examine developer’s social network specially GitHub, Stack overflow, 

Twitter and Discord. From the literature review this showed all of this social media has procs 

and cons however, this thesis found GitHub has been offering most of feature in project 

management, version controlling , knowledge sharing , impacting on open source 

development and so on, (Abreu and Premraj, 2009; Kumar and Gupta, 2013; Zagalsky et al., 

2015; Tushev, Williams and Mahmoud, 2019; Wang et al., 2019; Fu et al., 2021; Vidoni, 

2022) 

However, from the research question one RQ 1, others platform like Stack overflow, Twitter 

and Discord were also using as a microblogging, communication channel, promoting project 

development and group member recruiting, (Bougie et al., 2011; Squire, 2015; Borges, Hora 

and Valente, 2016; Sajedi and Stroulia, 2016; Lill, Meyer and Fritz, 2024). Besides the 

comparisons this thesis categorised that programmer this social network as a real time 

communication, open collaboration, team building & member recruitment and promoting 

repositories most. 

Research question two RQ 2 examined the comparison very carefully and showed that 

GitHub is still best for all perspective though Stack overflow has more active Q&A sessions, 

chatting facilities though the quality could be compromised, (Squire, 2015; Borges, Hora 

and Valente, 2016; Sajedi and Stroulia, 2016; Dhasade, Venigalla and Chimalakonda, 

2020).Moving to Twitter has better way to promote a project or connected to experts, but 

not helping build in project management , very limited access to resource via popular 

hashtag, communicating or version controlling tools in built but best way to promoting 

project, technologies and microblogging  (Bougie et al., 2011; Singer, Filho and Storey, 

2013a). And lastly Discord which is providing moderate level of support, better 

communication, broadcasting facilities, audio and video call facilities, resource access 

through popular channel or tags and access to community building and could be using as a 

education tools (Kruglyk et al., 2021; Lill, Meyer and Fritz, 2024) . This thesis made a rank 

GitHub as a 1st and then Stack overflow, next Discord and Twitter as a fourth. 
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For research question three, RQ3 this thesis found that impact of GitHub in open source 

project development programmer using for open collaboration, communication platform, 

network & team building, knowledge sharing and resource sharing, (Dabbish et al., 2012; 

Britton and Berglund, 2013; Jarczyk et al., 2014; Swierstra and Löh, 2014; Zagalsky et al., 

2015; Sajedi and Stroulia, 2016; Chakraborty et al., 2021; Kruglyk et al., 2021; Ayala and 

Garcia, 2023). 

Research question four, RQ 4 has aim to find out the problem that facing by programmers, 

developers, freshers and student. This thesis found technological issue (pull, merge and 

conflicts issues), issues caused for lack of experience, hard to track records and member’s 

activities and lastly active participation of members ,(Bougie et al., 2011; Thung et al., 2013; 

Lima, Rossi and Musolesi, 2014; Feliciano, Storey and Zagalsky, 2016; Gousios, Storey and 

Bacchelli, 2016; Maqsood, Eshraghi and Ali, 2017; Dhasade, Venigalla and Chimalakonda, 

2020; ZhuWenhan et al., 2022; Pandya and Tiwari, 2023). 

And lastly finding solution and providing a guideline was aim of RQ 5, where this thesis 

found technological issue could be solve via arranging training, practising together, experts 

can help during merging to branches and helping each other’s. Compulsory using of GitHub 

as school level and submitting final submission trough pull request could solve the freshers 

or lack of experience problem. For improving quality of repositories ethical practise and 

spreading awareness, increasing the number of qualified public repositories could solve the 

quality issues. To reduce miscommunication between team members, active participation, 

encouraging each other’s and sharing knowledge could solve this issue. And lastly 

promoting open collaboration could increase the interest of using GitHub beforehand, (Lima, 

Rossi and Musolesi, 2014; Cosentino, Luis and Cabot, 2016; Feliciano, Storey and Zagalsky, 

2016; Xu et al., 2017; Wang et al., 2019; Chakraborty et al., 2021; Su, Zheng and Wang, 

2021; Tiwari et al., 2022; Ayala and Garcia, 2023) 
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6  Conclusion  

This thesis started with an aim of to examine developer’s social network and how 

programmers using GitHub in a open-source project development. This thesis started with 

defining research scope and research questions to get the clead idea. Systematic literature 

review chose as a research method (Kitchenham et al., 2009; Torres-Carrión et al., 2018). 

After defining the research question this made a board literature review to compare all four 

developers’ social networks GitHub, Stack Overflow, Discord and Twitter and also to get 

some clear knowledges. 

Then this thesis moved to research methods and complete the Systematic mapping to find 

out the answers its research questions. This thesis compared and found out GitHub is still 

providing best features in every perspective, this thesis also solved the problem of identified 

problem and providing a guideline of using GitHub. 

Limitation & Future Work 

Due to limited time this thesis had to shorten the thesis scope however it ensures the quality 

of study. More papers and research scope questions could be considered as a future work. 

The results based on literature review and systematic mapping could be varied slightly. 

Surveys & Interview could gather perspective from developers in real time. 
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