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Abstract— The paper propounds the use and benefit of VC systems particularly Git in ensemble
software development. Version control has remained an important feature for the present software
engineering that it guarantees the possible instruments for the tracking of the code change, branches,
and others, in case of a conflict between a group of developers. The implementation demonstrates
how Git also supports parallel development on a file while at the same time enhancing the code
visibility of projects and organizing them within a single repository. In addition, the contribution
history is used in fulfilling the accountability of a certain commit and debug process. In the case of
pushing and pulling changes, employees’ work of all members of remote teams is properly set and
configured to establish the required coordination and integration of their performances when
managing a project and minimizing risks. Another hypothesis of this paper is that Git improves such
aspects as collaboration teams, code quality, and integration of project deliverables in settings where
parallel development is needed.

Index Terms— Version Control Systems, Git, Collaborative Development, Branching and Merging,
Conflict Resolution, Code Tracking and History

I. INTRODUCTION

Among the problems one encounters when working in the collaborative software development
environment are keeping records of coherent code and coordinating contributions made by numerous
developers. To deal with these challenges, Version control systems (VCS) offer the tools for tracking
changes within the code, the accommodation of several branches of development, and an efficient
solution to emerging conflict. Git, a popular VCS tool at present, made revolutionary changes to the
teamwork process by implementing the paradigm of parallel work or branch model when team
members work simultaneously on different branches and merge their changes. This gives Git the
structure of the commit history to provide transparency and accountability for the changes made, and
* to enable developers to change and roll back modifications if indeed needed. The study aims to
analyze the features that enhance collaboration, mobility, and project organization within the Context
of GIT, thus confirming Git as a critical tool in the contemporary development of software and its
influence on team productivity and code quality.

1.1 Aim and Objectives

Aim

The primary aim of this study is to examine the role and benefits of version control systems (VCS),
with a focus on tools like Git, in improving collaboration, easing code management, and enhancing
workflow efficiency in collaborative software development.
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Objectives

e To look into problematic aspects of functioning with VCS, especially in the distributed
environment, and to define measures for avoiding such problems as merge conflicts or deviations
from standards of VVCS usage within teams.

e To determine how VCS affects team performance for Cl, code reviews, and Branching, and how
these practices get through development faster with better quality software.

e To evaluate VCS and its capabilities to control errors, for instance, merge conflicts and rollback
provision and potential error interference in collaborative software development.

Il. LITERATURE REVIEW

2.1 Overview of Version Control Systems (VCS) in Software Development

Version control systems or VCS have become an essential tool in the modern software application
development process helping especially in putting together and changing code repositories in a
teamwork environment (Hou et al., 2023). Essentially, VCS is used to monitor change across various
versions of a code base, facilitate documentation of changes, retain versions of the code as they existed
in the past, and the ability to revert to a previous version of the code. Protecting against Data loss,
VCS also helps to ensure that when developers collaborate on parts of the project simultaneously,
they do not risk conflicts resulting from simultaneous commits of the code (Qian et al. 2023). Version
control systems are categorized into two main types, some are centralized while others are
decentralized with the centralized version referred to as CVCS and the decentralized one as DVCS.

Centralized version control

Server

Workstation/PC #1 Workstation/PC #2 Workstation/PC #3
Fig. 2.1: Centralize version control
(Source: Belzner et al., 2023)

With centralized repository systems such as, for instance, Subversion (SVN), all the project files are
stored in the central repository for controlled, centralized access that also involves a single point of
failure (Fraiwan and Khasawneh, 2023). Compared to it, modern distributed systems like Git and
Mercurial provide every developer with his/her own, fully-fledged, separate copy of the repository,
which results in higher reliability and flexibility. This DVCS model fosters good branching and
merging practices and, therefore, paralleling, which is relevant to agile processes in software
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development (Fan et al., 2023). Git, for instance, has gained popularity due to the Calendar’s support,
an extensive community of users, and compatibility with GitHub and GitLab which host their services
through the cloud. These platforms have also enhanced the use of VCS by bringing people together
through a repository to ensure that the versions being used are consistent across the board (Van et al.,
2023). VCS such as git and mercurial revolutionized collaborative software development and
perfectly embody the tools required for the successful organization of extensive projects with the
remote team (Tajjour and Chandel, 2023).

2.2 Benefits of Version Control in Collaborative Work

Version Control Systems (VCS) go a long way in the facilitation of the important task of collaboration
in the development of software especially so in projects that involve large teams working remotely
(Qian et al., 2024)

. VCS makes it possible for more than one developer to work on the same code base without having
to stumble on one another or have one work override another’s work. Key features like branching and
merging help the developers to switch to different components or a certain bug and not interfere with
the main project code (Gokarna and Singh, 2021). This increases flexibility because whether a team
wants to try out new concepts or work out some complications, they do not affect the other parts of
the codebase. Dispute-solving means in VCS, including those in applications such as Git, automate
the integration process to provide solutions that indicate locations of acknowledged and unprocessed
conflicting changes, and reduce the incidence of erroneous modifications during integration, thus
helping maintain stable code (Al-Saqgqa et al., 2020).

Advantages of Using RADIX
Version Control System

Better Code
Management

Increased
Transparency

Improved
Collaboration

Enhanced
Security

Avoiding
Data Loss

www.radixweb.com

Fig. 2.2: Advantages of using a version control system
(Source: Ford et al., 2021)

Besides making collaboration easier, VCS enhances productivity because it eliminates duplicity and
simplifies processes (Hou et al., 2023). Other examples include using Continuous Integration (ClI)
where VCS is used to integrate and test the code as soon as new change submissions are done. The
ability to receive feedback quickly contributes to better quality and quickly recognizing problem areas
in turn allowing teams to fix problems. VCS also accommodates support for agile as it follows a
method where several updates are crucial and has tools that fit the iterative nature of an agile project
(Dong et al., 2024). Some of the components of VCS platforms are accidental code review
mechanisms, which are required for the management of code quality and the production of similar
code between different projects. Code reviews serve not only the quality assurance of codes but also
facilitate knowledge sharing across the team and concomitantly facilitate the process of expertise
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distribution among the specialized teams (Rasul et al., 2023). A sample survey noted that
organizations using VCS with integrated CI practices realized increased speed in the software
development process and better code quality therefore underlining the value VCS brings to current
software development.

2.3 Challenges and Best Practices in Using VCS for Collaboration

Managing Merge Conflicts: The problem that seems to be so complex about the use of VCS is the
issue with merge conflicts that happen when many people develop different parts of the same code at
the same time. Disputes are AVOD since they slow the process and take much time to fix, especially
if many developers are working on complex software (Molnér et al., 2024). The rationality of conflict
solving requires familiarity with techniques and practices of merging to avoid disruption during work.

Challemges to Collaboration and How o Owarcomsa Theam

o CCommunication barriars

La<k af trust

Conflicting priorities
Fauwasr Imibalanoss G

Fig. 2.3: Challenges in collaborative excellence
(Source: lwanaga et al., 2022)

The need to guarantee its constant application across teams: The use of VCS has to be uniform
across teams for the sake of order in a repository. It is not always easy to ensure that everyone follows
the correct procedures; this is even truer when the team members are remote or from different
functions. When ‘context-independent’ interfaces are not utilized, patients can receive conflicting or
duplicate updates which are not only unhelpful but can negatively impact the rate of error (Bordeleau
et al., 2020). Some guidelines regarding VCS operations which include how often people can commit
are important for standardization.

Management Strategies for Risk Improvement in VCS

e Specific Commit Messages: Most teams use commit messages to facilitate documentation of
change history and improve the capability of navigating the code history (Sahay et al., 2020). Stating
the commit messages in clear concise and descriptive language ensures that members of the team as
well as both current and future maintainers of the code base are well-informed on the purpose of each
update hence enhancing efficient collaboration and reducing time spent on review (Pelluru, 2021).

e Branching Out Successfully: Branching strategies like Git Flow or feature branching can be useful
because they allow for parallel work on a feature or bug (Bello et al., 2021). This reduces conflict on
the main branch and also improves code quality because changes can be easily tested and integrated.
e User Training and New User Introduction: Due to the relative sophistication of VCS tools this
means actually documenting the system well and periodically holding training sessions for new users
who may join the team or be new to the concept of version control (Ross et al., 2023). Training
enhances the understanding of the various teams about VCS so that all the persons contributing
towards VCS can follow proper guidelines for contributing towards collaborative further
development.

[ ]

Establishing Code Review and Continuous Integration (CI) Procedures: Code reviews besides ClI
are widely effective strategies during VCS (Ahdida et al., 2022). Code review promotes conformity
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in item designs and is a great approach for knowledge transfer while Cl provides a mechanism for
testing processes and integration saving on effort that could otherwise be used in creating errors
(KrauB et al., 2021). The research has also indicated that where teams are implementing Cl and code
review, teams end up performing better because problems are identified at an early stage and the
general quality of the code is enhanced.

Apart from these, the aforementioned best practices help to avoid some difficulties in using VCS and
improve efficiency and cooperation with colleagues within a distant and cross-functional team (Anzt
etal., 2021).

2.4 Literature Gap

Popular and research VCS have proven instrumental in supporting collaborative software
development, but when it comes to defining reusable and efficient applications from real-world
projects, several gaps remain open. Original studies focus mostly on technical uses of VCS, for
instance, version management and merging, while fewer contributions explore social issues of cross-
functional and new practitioner teams, especially in conditions of work-from-home and remote
collaboration. Further, while there is a lot of guidance provided for VCS, such as branching
methodologies and code review, there is little research on the long-term effectiveness of the use of
these practices in increasing team velocity and code quality across a diverse range of projects. Closing
these gaps would offer a better understanding of how to leverage VCS to its full potential by
identifying specific needs presented by collaborative complex, cross-functional, and geographically
dispersed teams.

IHl. METHODOLOGY

3.1 Data Collection

The Role and Benefits of Version Control Systems (VCS) in Collaborative Software Development
uses both qualitative and quantitative methods. This approach gives an overall picture of how VCS is
effective in a multi-stakeholder environment (Al-Heety et al., 2020). The qualitative data is collected
from published academic and Industrial articles, and case studies available based on the peer-reviewed
articles. To thus obtain relevant articles, major databases that include IEEE Xplore, ACM Digital
Library, and Google Scholar are used to search for studies about VCS functionalities, challenges, and
best practices in collaborative software development (Dusdal and Powell, 2021).

Vol.26 No. 03 (2019) JPTCP (61-76) Page | 65


https://jptcp.com/index.php/jptcp/issue/view/79

The Role And Benefits Of Version Control Systems In Collaborative Software Development

Organisational Distribution

___,f-f-*""""'é‘;ta_k; cﬁder_é""""“-«ﬁ._\ﬁ

Stakotode

Spatial »_ -

~. v Temporal
Distribution <.

_~<_ Distribution

" '
BEE:

k""\\ P ’///Am“g{f -H. ;/
2 £

T o DT i alior T
Process ‘_.f-"“*\\‘ ,/////}/f///f/ _~aProcess
Direction - e Intensity

"-~-~=.__________jl'ech olog}{_____,,.z-f""

Process Discipline

Fig. 3.1: Collaborative Software Development Analysis Framework
(Source: Marion and Fixson, 2021)

Themes, which include productivity collaboration, code quality, and error management are
highlighted by Thematic Analysis (Wang et al., 2022). Quantitative data consists of data derived from
case studies and surveys, where data from teams that use the VCS platforms including Git, GitHub,
and Bitbucket is used (Dusdal and Powell, 2021). The following sections present several real-life case
studies that help this research understand the occurrence of merge conflicts, branching approaches,
and CI integration. Questionnaires are administered to the SD teams to identify the perceived
advantages and disadvantages of using VCS to the performance of the software development squad
in terms of productivity and organizational coordination (Anthony et al., 2023). This study utilizes
both qualitative research and quantitative research in an attempt to provide a more holistic picture
concerning VVCS functions and values in the collaborative development of software.

3.2 Data Analysis

The data analysis of the study in this paper on “The Role and Benefits of Version Control Systems
(VCS) in Collaborative Software Development”, this study is using both thematic and content
analysis. In the next step, light is thrown on developing themes considering the qualitative data
collected from the literature case studies, and thematic analysis (Wang et al., 2022). This approach
helps to define the constant topics, including productivity, cooperation, and mistake minimization,
together with CI, that determine how VCS impacts the team’s effectiveness and code quality. In
getting to the goal of the analysis specific and concrete benefits like branching, merging, and conflict
resolution are considered in detail, and how beneficial they are in connection with the development
workflow (Macenski et al., 2022).
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Fig 3.2: Thematic Data Analysis Process
(Source: Niso et al., 2022)

Descriptive data that is gathered from case study data includes but not be limited to analysis of VCS
usage; and comparisons based on the size of the team, and the type of team whether it is a co-located
or a distributed team (Popo-Olaniyan et al. 2022). Frequency of merge conflicts, pull requests,
branching strategies, and the like quantitative measures shall be taken and compared to determine the
effects of utilizing VCS on collaborative work (Keshvarparast et al., 2024). These metrics give
information about the efficiency of VCS in increasing productivity and reducing possible mistakes.
Comparing the results obtained through thematic and content analysis allows one to get a more
comprehensive view of VCS functioning in the course of collaborative software development
(Criollo-C et al., 2021).

3.3 Evaluation Framework

An evaluation framework is employed to assess the role and benefits of Version Control Systems
(VCS) in collaborative software development, focusing on four primary criteria: communication
enhancement, enhancement of code production, handling of errors, and improvement of productivity
(Javed et al., 2020). MAEE can be used to assess how VCS enhances the improvement of teams’
developmental processes to increase their productivity and quality outputs.

Collaboration Efficiency: This criterion also determines how VCS enables members to work
interchangeably in distinct team tasks in distributed or remote contexts (Alzahrani, 2020). It is to study
how tools like branch, merge, and pull requests allow team members to work in coordination and thus
in sync and how the flow and coordination can be attained without conflict.

Code Quality: It can also be seen how VCS affects the quality of the code by adopting key practices
where possible; these include code reviews, messages, and coding standards where possible (Jasko,
2020). VCS promotes the use of coding standards, and many people develop code across a project,
keeping a standard is easier.

Error Management: This criterion assesses VCS’s work in the case of the presence of errors, or more
accurately how it copes with merge conflicts and what kind of rollback options it offers (Hosen et al.,
2024). Thus, better detection of bugs and errors helps to navigate development with less interruption,
as the VCS tools describe.

Productivity Enhancement: The last criterion is to investigate how VCS enhances the workflow and
is focused on the features of CI and testing (Salam and Farooq, 2020). Thus, with the help of
automated testing and the smooth flow of changes, VCS increases the speed of work and almost
eliminates human mistakes.
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1VV. RESULT AND DISCUSSION
4.1 Result

# Set up Git wsername and email
lgit config --global user.name "username”
lgit config --global user.email "youremail@example.com"|

e F - - I L .
# (lone tThe repository

lgit clone https://github.com/bijjoy/collaboration-demo.git

Cloning into ‘collaboration-demo’...

Fig. 4.1: Setup username and cloning repository

The above figure gives an account of the kind of basic steps needed to get set for the use of Git. Setting
the username and the email address guarantees that all the changes made are credited to the correct
developer. This configuration is especially important for the project since it keeps the commit history
transparent and accountable as each change appended to the system is tagged by the identity of the
developer (Yu et al., 2021). Once the configuration is done, a repository is checked out from an origin
server which commonly could be a GitHub, GitLab, BitBucket, and so on. Coping to the local system
creates a replica of the remote repository which allows the developers to work offline and also make
local changes before synchronization with the shared project. Cloning creates the first link between
the developer’s computer and the repository and is the first step toward using version control for
collaborative work.

# Move into the repository directory

#%cd collaboration-demo

C:i\Usershadminicollaboration-demo

e e 0 O ) L (] P (e L
# Create and switch to a new branch called "feature-branch

lgit checkout -b feature-branch

Switched to a new branch ‘feature-branch’
Fig 4.2: Creating a new branch

The above figure depicts the formation of a new branch in the Git repository. This step is an important
part of most Git-based workflows as the branchlet's multiple developers work simultaneously on
features, bug fixes, or experimental changes not interfering with the primary codebase (Rossoni et al.,
2024). A branch is a continuation of the line, or more accurately a parallel line of development starting
from another branch (which is called main or master). Making use of a single branch makes developers
able to commit new changes to the special space meant for that branch; this way, it acts as a testing
ground and iteration space. Branching is important in the collaborative working model because it also
improves parallel working and disturbance since each part of the tree is contained within the branch
of a particular team member.
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# Create g new Python file
with open("example script.py”, "w") as f:
f.write("print('Helle, world!')yn™)

R . o0
# 5tage the new file

lgit add example script.py

=
# Commit the changes

lgit commit -m "Add example script to feature-branch™

[feature-branch 28beoc2] Add example script to feature-branch
1 file changed, 1 insertion{+)
create mode 180644 example script.py

# Push the branch to the remote repository

lgit push origin feature-branch

remote:
remote: Create a pull request for ‘feature-branch' on GitHub by wvisiting:
remote: https://github.com/bijjoy/collaboration-demo/pull/new/feature-branch
remote:
To https://github.com/bijjoy/collaboration-demo.git
* [new branch] feature-branch -> feature-branch

Fig 4.3: Creating a file on that branch

In Figure 4.3, the procedure for developing a new file on the same branch is shown. This action is a
typical illustration of an action that might take place in software projects including the addition of a
feature or a test file. Since the file is created on the branch, not the main project directory all changes
are limited to that specific branch. This has made the system to be consistent with the principle of
isolation to mean that changes are made and checked on before being merged with the main code. For
developers when they create files in branches they usually shield the main workflow for a project
from possible interference, as well as enable them to safely test and document innovations (Vacca et
al.m 2021). The addition of the file is also coordinated into a commit which checks that the change
has been recorded in the branch.

# Push the branch to the remote repository

lgit push origin feature-branch

remote:

remote: Create a pull regquest for 'feature-branch' on GitHub by wvisiting:

remote: https://github.com/bijjoy/collaboration-demo/pull/new/feature-branch
remote:

To https://github.com/bijjoy/fcollaboration-demo.git

[new branch] feature-branch -»> feature-branch

Fig 4.4: Push the branch to the remote repository

The above figure shows the process of creating a branch and pushing it from the local repository to
the remote repository as shown below. Pulling downloads all the contents of the local branch to the
corresponding remote branch, meaning that any new commits made at the local end are taken to the
centralized repository. The final step is crucial in a group effort because it enables the members of the
team to get a copy of the most recent code or update, review it, and perform their tasks concerning
the current project (Maddikunta et al., 2022). To commit branches update the working directory with
files from the local and remote repositories to stay intact and perform peer reviews. Having branches
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instead of merging directly to the master branch allows developers to contribute their work and also
keeps interruptions in the code to the bare minimum.

# Pull

~F -
L Grest

changes from the main branch

L
lgit pull origin main

Already up to date.

From https://github.com/bijjoy/collaboration-demo
* branch main -» FETCH_HEAD

# Edit the file to create g conflict
with open("example script.py”, "a") as f:
f.write("print('This is a change from the main branch®)\n™)

# Stage and commit the change
lgit add example script.py

lgit commit -m “"Update example script.py in main branch”

[main 8cB8b286] Update example_script.py in main branch
1 file changed, 1 insertion{+)
create mode 180644 example script.py

Fig 4.5: Edit the file to create a conflict

The above figure shows a change made to a file for a deliberate purpose to represent two developers
who are altering the same file in two different branches. This results in a merge conflict meaning that
Git cannot directly merge the two because the changes are found to have crossed over. Confronting
merge conflicts is inevitable due to frequent collaborations and it needs to be solved to continue. This
is depicted in the picture since the developers are required to figure out how best to handle a conflict,
which normally involves a discussion on which version of the particular file should be maintained. It
also highlights why communication within a team should be very clear, and how Git works concerning
management of conflicting changes by the team.

# Push the main branch update

lgit push origin main

To https://github.com/bijjoy/fcollaboration-demo.git
74fadda..8c8b286 main -> main

# Switch back to feature-branch

lgit checkout feature-branch

# Attempt to merge main into feature-branch

lgit merge main

Switched to branch 'feature-branch®

Auto-merging example _script.py

CONFLICT (add/add): Merge conflict in example script.py
Automatic merge failed; fix conflicts and then commit the result.

Fig 4.6: Margin branch

The last operation, Merge, is illustrated in Figure 4.6 below and involves incorporating changes that
exist in one branch particularly the feature branch into another branch, especially the main branch.
This pull is the final stage for development work that has been conducted or improvement
implemented on a branch to be part of common code (Bradley, 2021). The successful merge entailed
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joining the last commits in both branches to bring the updates together successfully. This step specifies
the efficiency of Collaboration as merging branches makes it easier to combine several works of
different contributors. It also assists with managing a single codebase; Git guarantees that everyone
is working with or on the same copy of the project.
# Manually reselve conflicts by editi
# Then stage and commit the resolved file
lgit add example script.py
lgit commit -m "Resolve merge conflict in example script.py”

[feature-branch cB87ce5] Resolve merge conflict in example_script.py

# Push resolved branch

lgit push origin feature-branch

To https://github.com/bijjoy/collaboration-demo.git
28b@9c2..c837ce5 Teature-branch -»> feature-branch

# Switch to main bramnch

lgit checkout main

Switched to branch ‘main’
Your branch is up to date with ‘origin/main’.

1 . r S I N T B
# '|E"Fi_.fl: iTE:'-‘ru.'l:-.'.?"";.al"--.l'u LTS main

lgit merge feature-branch

Updating BcBb286..cB87ces
Fast-forward

example script.py | 4 ++++

1 file changed, 4 insertions{(+)

Fig 4.7: Manually solving error and then margin branch

The above figure shows a conflict resolution process is illustrated, a merge tool is used as a developer
who resolves the conflicts and then merges. When git detects conflicts, it lets the developer make
decisions about what to do with the particular conflict. In this step, the developer compares both
versions of the conflicting lines of code and decides how the two can be merged, by choosing one of
the versions or by merging elements from both versions (Xia et al., 2020). This picture depicts the
most fundamental feature of Git as a tool for handling real-life collaboration challenges because
disputes are normal when many developers are involved. When the conflicts are solved immediately
and the merge is edited, the development team guarantees the sustainable and unified state of the
project version.
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# Push the updoted main branch

lgit push origin main

To https://github.com/bijjoy/collaboration-demo.git
8c8b286..c887ce5 main -> main

# Delete feature-branch Locally
!git branch -d feature-branch
# Delete feature-branch from the remote repository

lgit push origin --delete feature-branch

Deleted branch feature-branch (was cB37ces).

To https://github.com/bijjoy/collaboration-demo.git
- [deleted] feature-branch

Figure 4.8: Push the updated main branch

Figure 4.8 presents the process of synchronizing the changes made to the main branch and the
repudiation of updating the remote repository. This push operation brings the local main branch to the
extent it got in the central repository and updates the central repository to the most current status of
the project after all the conflicts are solved, and changes approved during the merge are pushed
(Agomuo et al., 2024). This step remains crucial for ensuring that all the team members’ local
repositories stay in sync; they can then fetch the most up-to-date main branch version, or continuation
of development, and continue from there. Making the changes to the main branch is perhaps the key
step to finalizing the project and merging multiple contributions from different branches with possible
previous conflicts.

4.2 Discussion

The results therefore provide a greater appreciation of the importance of a VCS tool to improve the
coordination, management, and structure of activities in Software development projects. Since Git
enables branching and the creation of features distinct from one another, the tool permits several
contributors to work simultaneously (Zhang et al., 2020). This structural approach for parallel
workflow enhances productivity and reduces conflict in task dependency, thus making the
development of a product much easier and more efficient. VVersion control also becomes tremendously
useful in viewing commits as detailed exploits with feedback history easy to review, therefore
increasing accountability and enabling easy bug fixing.

Furthermore, the outcome shows that the application of Git works effectively in solving issues of
conflicts through mergers. As much as conflict may be a tough issue within organizational structures,
it promotes actual or enhanced communication and coordination amongst the involved members of
the team. Other easements include pulling or pushing updates on the remote repositories and also help
to track the progress of the project as everyone is provided with the most updated version of the project
(Dolgui and Ivanov, 2022). This central repository approach improves the organization of all projects,
reduces the possibility of working on obsolete code, and fosters better integration and deployment. In
General, virtual management of versions improves the control of tasks, minimizes mistakes, and
increases the level of cooperation among people involved in the project’s implementation therefore,
version control is an essential tool in the collaborative development of software.

V. CONCLUSION

Version Control Systems (VCS) are of great importance in the facet of collaboration in software
development and generally increasing efficiency. Based on branching, merging, conflict solving, and
integration tools that VCS provides, it allows multiple developers to work on the same project
simultaneously, but do not interfere with each other’s work. Furthermore, VCS encourages other
practices like code review and testing amongst others that ensure quality and efficient working among
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developers. If we take into consideration the problems of handling merge conflicts and guarantee the
uniformity of VCS’s application in different teams, it is possible to conclude that the advantages of
using VCS considerably exceed these disadvantages. In this perspective, the development teams
involved in VCS should sensibly incorporate sound VCS practices to optimize their operations and
reliably churn out high-quality products.
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