
International Journal of Trend in Scientific Research and Development (IJTSRD) 

Special Issue on Advancements and Emerging Trends in Computer Applications -  

Innovations, Challenges, and Future Prospects 
Available Online: www.ijtsrd.com e-ISSN: 2456 – 6470 

 

IJTSRD | Special Issue on  

Advancements and Emerging Trends in Computer Applications - Innovations, Challenges, and Future Prospects Page 1512 

Vandal a Version Control System 

Krishi A. Shahu 

PG Student, Department of Computer Application, G. H. Raisoni University, Amravati, Maharashtra, India

 

ABSTRACT 

Version control systems (VCS) are fundamental to modern 

software development, enable developers to collaborate, 

track changes and manage the source code effectively. It 

introduces Paper Vendles, which is an online version 

control platform inspired by Github, designed to provide 

developers with a spontaneous and adaptable 

environmental environment. Mern has been developed 

using Mern Stack (Mongob, Express.JS, React.JS, Node.JS), 

Vandle Core Github is a copy of functionalism such as 

creation creation, the committee's tracking, branch 

management and user approval. The system shows the 

possibility of creating a scalable version control interface 

from scratch and highlights the importance of integrating 

the necessary developer tool into a spontaneous workflow. 

Distribution strategies and performance of performance are 

discussed, and perform the system's abilities and practical 

implementation challenges. Wandle provides a promising 

foundation for pursuing a collaborative coding environment 

and Open Source Hosting solutions. 
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I. INTRODUCTION 

In the evolving panorama of software program improvement, 

model manipulate structures (VCS) have turn out to be crucial 

equipment for dealing with source code, tracking changes, and 

permitting efficient collaboration amongst builders. As tasks 

develop in scale and complexity, maintaining an prepared 

history of modifications and coordinating work across teams 

becomes more and more vital. Among the various VCS 

equipment to be had, Git has emerged as the maximum 

famous due to its disbursed structure, overall performance, 

and versatility. Platforms built on Git, which include GitHub, 

GitLab, and Bitbucket, provide complete ecosystems for 

version manipulate, issue monitoring, pull requests, and group 

collaboration. GitHub, particularly, has revolutionized the 

manner builders paintings together through providing an 

intuitive net interface for coping with repositories, 

contributing to open-source initiatives, and automating 

workflows via non-stop integration and deployment. Despite 

its sizeable skills, GitHub's complexity can be overwhelming 

for beginners seeking to recognize the middle concepts in the 

back of version control and collaborative development tools. 

To address this gap, we suggest VANDAL: A Version Control 

System, a simplified GitHub clone designed as both an 

educational device and a sensible model manage platform. 

VANDAL is developed the use of the MERN stack— MongoDB 

for the database, Express.Js and Node.Js for the backend 

server, and React.Js for the frontend interface. The machine 

implements critical features which includes person 

authentication, repository management, devote tracking, and 

file versioning, supplying users a palms-on expertise of the 

way VCS platforms operate behind the scenes. This letter 

presents the concept, design and development of Vendles, and 

exposes architecture, functionality and performance. The goal 

is not only to simulate the key features of Github, but also to 

strengthen developers and students with knowledge of how 

such systems are created and maintained. Through this 

project, we aim to show the possibility of creating a mild 

functional versio n control system that should not yet 

increase our understanding of full -stack software technique. 

II. RELATED WORK 

Version manage systems have come to be the backbone of 

contemporary software program development, with Git being 

the most broadly followed gadget due to its distributed 

architecture and green branching and merging abilties. 

Platforms such as GitHub, GitLab, and Bitbucket have 

constructed upon Git to provide a huge range of collaborative 

features inclusive of pull requests, trouble monitoring, code 

assessment, and continuous integration/deployment (CI/CD). 

GitHub, launched in 2008, has set up itself as the dominant 

platform on this area, offering a person-friendly interface and 

a sturdy backend infrastructure that helps thousands and 

thousands of repositories worldwide. GitLab, then again, 

gives a more self-hosted DevOps lifecycle tool, at the same 

time as Bitbucket integrates tightly with Atlassian’s suite of 

tools like Jira and Trello. 

Several open-supply tasks have attempted to duplicate or 

simplify GitHub-like capability. Tools like Gitea, Gogs, and 

Phabricator offer self-hosted Git services, supplying insights 

into light-weight VCS platform development. These systems 

are valuable for know-how how dispensed model manipulate 

may be controlled with minimal sources. Academic research 

has also explored the domain of version control structures, 

specializing in improving merge war resolution, optimizing 

overall performance in dispensed environments, and 

enhancing person interfaces for higher collaboration. 

However, no matter the abundance of advanced systems, 

there may be a substantial lack of instructional equipment 

aimed toward demystifying the inner workings of model 

control platforms for college students and budding builders. 

Most present systems are either too complex or too summary 

for beginners to understand the underlying mechanisms. 

VANDAL addresses this gap by using imparting a simplified 

but useful GitHub-like revel in, designed specially for 

instructional and exploratory functions. By implementing 

fundamental version manipulate operations and repository 

functions using the MERN stack, VANDAL presents customers 

with both a realistic device and a studying opportunity to 

recognize complete-stack development and VCS ideas. 

III. METHDOLOGY 

The development of VANDAL: A Version Control System 

became approached the usage of the MERN stack—MongoDB, 

Express.Js, React.Js, and Node.Js—chosen for its scalability, 

flexibility, and performance in handling both front-give up 
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and back- give up functionalities. The MERN stack is 

specifically appropriate for full-stack web programs, 

permitting seamless integration among the consumer-aspect 

and server-facet. The technique focused on replicating the 

middle functionalities of GitHub, consisting of consumer 

authentication, repository control, devote monitoring, and 

collaboration features, whilst simplifying the underlying 

architecture for instructional functions. 

 System Architecture: 

The device is split into 3 major additives: the front-give up, 

lower back-cease, and database. The front-stop is developed 

the use of React.Js, which provides a dynamic and responsive 

consumer interface for interacting with repositories, dealing 

with documents, and visualizing dedicate histories. React 

Router is used for handling navigation among numerous 

views which include the house web page, repository details, 

and user profiles. The back-quit is built using Node.Js and 

Express.Js, in which the server is chargeable for handling API 

requests, coping with person periods, and appearing CRUD 

operations on repositories, commits, and person data. This 

permits the platform to interact with the front-give up 

dynamically and technique requests in actual time. MongoDB 

is used because the database to keep user information, 

repository information, dedicate histories, and other critical 

metadata. Its report- based structure aligns nicely with the 

dynamic nature of version manipulate, permitting flexible 

garage and retrieval of facts. 

 Core Features: 

• User Authentication: 

The gadget makes use of JWT (JSON Web Tokens) for secure 

user authentication. Upon registration and login, users get 

hold of an authentication token that allows them to get entry 

to and regulate their repositories. This token is saved inside 

the browser's local storage, ensuring a secure consultation 

and chronic login kingdom across requests. 

• Repository Management: 

Users can create, delete, and manipulate repositories. Each 

repository is linked to a user account and carries information 

approximately its call, description, and proprietor. 

Repositories could have a couple of branches, which facilitate 

parallel development and versioning of the venture. 

• Commit History and File Management: 

The platform tracks record adjustments the usage of a 

versioning machine, in which every dedicate is related to a 

unique identifier and consists of data approximately the 

documents modified, introduced, or deleted. Users can view 

the commit history of a repository, inspect changes between 

commits, and revert to previous variations if necessary. 

• Collaboration Features: 

Similar to GitHub, VANDAL supports basic collaboration 

functions. Users can invite others to make a contribution to 

their repositories, create pull requests, and think about 

discussions related to code adjustments. These features are 

simplified to awareness on the academic factor, allowing 

users to experience the core collaboration mechanisms of 

version control with out the complexity of superior GitHub 

workflows. 

 Version Control Implementation: 

The model control mechanisms in VANDAL had been 

modelled after the Git architecture but simplified for clarity. 

Each dedicate is stored as a file in MongoDB, containing 

metadata such as the writer, timestamp, and adjustments 

made to the repository. The system supports fundamental 

operations like devote, push, pull, and department 

introduction. While VANDAL does no longer implement 

superior Git algorithms for merging and branching, it mimics 

those movements to provide customers with a clear 

information of ways version control works at a essential 

degree. 

 Performance and Scalability: 

Given the educational attention of VANDAL, performance and 

scalability were taken into consideration however now not 

the primary recognition. The gadget is designed to deal with 

an affordable quantity of user traffic and repository 

information however may additionally face barriers while 

scaling to the size of massive-scale manufacturing 

environments like GitHub. However, optimizations which 

includes indexing in MongoDB, caching mechanisms, and 

efficient API coping with were hired to make sure smooth 

overall performance for usual usage situations. 

IV. RESULTS & DISCUSSION 

The improvement and implementation of VANDAL furnished 

valuable insights into the advent of a simplified model 

manage machine primarily based on the MERN stack. The 

device turned into designed to provide a simple but practical 

revel in similar to GitHub, with an emphasis on ease of use 

and educational value. The following outcomes and 

observations summarize the key effects and the demanding 

situations faced all through the improvement of the platform. 

 Core Functionalities and Performance: 

The center functionalities of VANDAL, along with consumer 

authentication, repository control, devote tracking, and 

collaboration features, were efficiently carried out. Users can 

without problems create repositories, manage files, and music 

the records of commits. The dedicate records visualization 

and report versioning worked as anticipated, allowing users 

to view modifications over the years and revert to previous 

variations while wished. The device accomplished properly 

with small to medium-scale repositories, offering a smooth 

consumer experience for most use instances. However, 

overall performance checking out with massive repositories 

and numerous branches revealed some limitations in the 

machine’s ability to scale efficaciously. As anticipated, 

MongoDB's record-based totally shape dealt with smaller 

datasets correctly, but overall performance commenced to 

degrade as the extent of commits and report adjustments 

accelerated. 

 Challenges Encountered: 

One of the substantial demanding situations for the duration of 

development was enforcing the devote monitoring and 

versioning gadget in a way that became each correct and 

efficient. While the Git version supports advanced features 

like branching and merging, replicating those capabilities 

without using Git itself required careful making plans to make 

sure that commits were stored and connected efficaciously in 

the MongoDB database. 

 User Feedback and Usability: 

Initial trying out with a small institution of customers 

indicated that VANDAL efficaciously met the project’s goal of 

offering a simplified model manipulate system for educational 

functions. Users discovered the interface intuitive, in 

particular for people who had been new to model control 

ideas. The capability to create and manipulate repositories, 

song adjustments, and recognize the devote history via a 

person-friendly interface changed into well acquired. 
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However, some users suggested upgrades in the branch 

management characteristic, especially the ability to merge 

branches with a greater visible interface, just like GitHub’s 

pull request system. 

 Comparison with GitHub: 

While VANDAL replicates a few of the primary functions of 

GitHub, it remains a lightweight model manage platform. 

Unlike GitHub, which helps a huge variety of advanced 

functions consisting of non-stop integration, issue tracking, 

and big-scale challenge management, VANDAL focuses 

commonly on essential model manipulate and collaboration 

tools. As a end result, it does no longer offer the sizable 

environment of integrations and automation that GitHub 

gives. However, in phrases of core version control 

operations—which includes committing, pushing, pulling, and 

viewing commit histories—VANDAL correctly mirrors the 

GitHub enjoy on a miles smaller scale. The simplicity of 

VANDAL makes it ideal for learners who want to understand 

the fundamental operations of a model manipulate machine 

without the complexity of superior features. 
 

Fig 1: login page 

 
Fig 2: Result and Discussion 

V. DEPLOYMENT 

The deployment of VANDAL: A Version Control System 

worried several degrees to make sure that the machine 

become handy, functional, and scalable for customers. The 

deployment method applied cloud services, model 

manipulate systems, and great practices to make certain the 

system’s robustness and availability. Below is an in depth 

evaluation of the deployment method employed for the 

project. 

 Hosting and Cloud Services: 

The platform was hosted on Heroku, a cloud platform that 

supports seamless deployment of Node.Js applications. 

Heroku became selected for its ease of use, scalability, and 

integration with Git-based totally workflows, making it ideal 

for each improvement and production environments. The the 

front-quit software constructed with React.Js was served the 

usage of Heroku’s static document hosting abilties, even as 

the again-quit, powered by Node.Js and Express.Js, changed 

into hosted on a separate Heroku dyno. The MongoDB 

database turned into hosted on MongoDB Atlas, a cloud-

primarily based answer for MongoDB that gives scalability 

and automatic backups, making sure that the database should 

scale alongside the application’s user base. 

 Deployment Process: 

The deployment procedure observed a non-stop integration 

(CI) and non-stop deployment (CD) technique. The 

development code turned into regularly devoted to a GitHub 

repository, which turned into connected to Heroku for 

automated deployment. With every push to the principle 

branch of the repository, Heroku mechanically built and 

deployed the cutting-edge version of the utility, making sure 

that new functions or trojan horse fixes had been directly 

made available to customers. The deployment process 

became computerized using GitHub Actions, which ran tests, 

built the utility, and deployed it to Heroku upon a hit passing 

of all assessments. This CI/CD pipeline ensured that code 

became always in a deployable kingdom and minimized . 

 Environment Variables and Configuration: 

To control one of a kind environments (improvement, 

staging, and production), Heroku Config Vars have been used 

to save touchy information inclusive of API keys, JWT secret 

keys, and database credentials. This allowed the machine to be 

deployed with exclusive configurations with out exposing 

sensitive records inside the codebase. In addition, the 

MongoDB Atlas connection string was securely stored as an 

environment variable to attach the utility to the cloud-hosted 

database. 

 Testing and Version Control: 

Prior to deployment, the application changed into tested 

regionally and on staging environments to make certain that 

new modifications did not smash any existing functionality. 

Automated unit checks and integration tests had been written 
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using Jest and Super test for the lower back-give up, even as 

React Testing Library became hired for the front-quit. All 

checks had been run as a part of the CI pipeline earlier than the 

code become pushed to the manufacturing environment. This 

helped catch insects early and ensured that most effective 

solid code changed into deployed. 

 Challenges and Solutions: 

One of the main demanding situations for the duration of 

deployment became ensuring database scalability. As the 

utility grew in complexity and range of users, there had been 

issues about the overall performance of the database, 

specifically with huge repositories and devote histories. To 

deal with this, the MongoDB Atlas plan turned into upgraded 

to provide better overall performance and extra garage. 

Caching mechanisms were additionally implemented inside 

the again-end to reduce database load for regularly accessed 

data, along with user profiles and repository metadata. 

 Monitoring and Maintenance: 

After deployment, the application was actively monitored 

using Heroku Logs and MongoDB Atlas Monitoring to song 

overall performance and discover any issues in real time. 

Regular updates and computer virus fixes were deployed 

using the identical automated pipeline, making sure non-stop 

improvements and activate decision of any issues. The 

platform’s utilization turned into tracked using Google 

Analytics to collect insights into user interactions and conduct, 

which knowledgeable destiny updates and optimizations. 

 Future Improvements: 

While the current deployment setup is appropriate for the 

instructional scope of the task, future upgrades would 

consciousness on optimizing scalability. For large-scale 

deployments, the usage of Docker for containerization and 

deploying on extra powerful cloud structures like AWS or 

Google Cloud should improve overall performance and offer 

higher control over sources. Additionally, integrating auto-

scaling and cargo balancing could allow the device to 

effectively deal with accelerated site visitors and make 

certain excessive availability. 

 
Fig 1: System Architecture of VANDAL 

 
Fig 2: Activity Diagram 

VI. CONCLUSION 

The improvement of VANDAL: A Version Control System has 

effectively tested the introduction of a simplified, GitHub-like 

platform designed for academic purposes. By leveraging the 

MERN stack (MongoDB, Express.Js, React.Js, and Node.Js), we 

have been capable of replicate center model manage features, 

which includes repository control, commit monitoring, 

person authentication, and primary collaboration equipment. 

The undertaking performed its primary goal of providing a 

lightweight but useful version control machine, presenting a 

hands-on mastering enjoy for developers and college students 

who want to apprehend the internal workings of platforms 

like GitHub. 

Through the path of development, VANDAL was able to meet 

the academic goals of simplifying model manipulate concepts 

and supplying an intuitive interface for beginners. The 

gadget's design allowed customers to engage with simple 

version control operations which includes committing 

adjustments, tracking dedicate histories, and managing 

repositories, without the complexity of superior capabilities 

determined in huge-scale structures. The fine remarks from 

preliminary user checking out emphasised the device's price 

in bridging the space between theoretical knowledge and 

realistic implementation, permitting users to advantage 

perception into the fundamentals of Git-based totally version 

manipulate. 

However, the mission become not without its challenges. 

Performance troubles arose because the platform scaled to 

deal with larger repositories and multiple concurrent users. 

While the system turned into capable of cope with small to 

medium-scale repositories efficaciously, it faces boundaries in 

phrases of scalability and performance whilst in comparison 

to extra mature platforms like GitHub. 
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The instructional fee of VANDAL stands as considered one of 

its best contributions. By focusing at the center capabilities of 

version control systems, this undertaking serves as a 

foundation for students and novice developers to better 

recognize how version manipulate systems perform. 

Additionally, with the aid of growing VANDAL the usage of 

modern web development technology, the venture also 

demonstrates the electricity and capacity of the MERN stack 

in constructing complete-stack packages. 

In the destiny, VANDAL will be elevated to encompass greater 

advanced features, such as continuous 

integration/continuous deployment (CI/CD) pipelines, 

trouble tracking, pull requests, and advanced branching 

strategies. Furthermore, optimizing the gadget for large-scale 

deployments, probable using cloud infrastructure together 

with AWS or Google Cloud, could improve scalability and 

performance, allowing VANDAL to address real-world 

projects and large consumer bases. 

In conclusion, VANDAL successfully fulfills its function as each 

a sensible tool for information version control and a platform 

for destiny development. Its simple but powerful technique to 

model control offers a stepping stone for further exploration 

and innovation in the field of software improvement. By 

simplifying complex concepts and imparting a hands-on 

learning environment, VANDAL contributes meaningfully to 

the developing need for handy instructional tools in modern 

software program engineering. 
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