Vol-10 Issue-2 2024 IJARIIE-ISSN(0)-2395-4396

CLOUD BASED CODING PLATFORM
FOR STUDENTS

Jayesh V Al Sabitha M 2, Abdul Raheem A 3

Bachelor of Engineering, Computer Science and Engineering, Bannari Amman Institute of
Technology, Erode, India

Bachelor of Engineering, Electronics and Communication Engineering, Bannari Amman Institute of
Technology, Erode, India

Bachelor of Engineering, Information Science and Engineering, Bannari Amman Institute of
Technology, Erode, India

ABSTRACT

The advent of cloud computing technology has completely changed the way that programming is taught, providing
students with new, flexible, and collaborative learning options. This approach to change is represented in our
cloud-based coding platform, which offers a centralized environment that is accessible through common web
browsers. Because of this accessibility, students can participate in coding exercises from any device with an
internet connection without being limited by program installations or hardware dependencies. Additionally, by
allowing for simultaneous editing and real-time code sharing, the platform promotes student cooperation and
improves peer learning and interaction. Instructors can provide prompt feedback on student submissions through
the integration of automated grading processes. This promotes iterative learning and facilitates the development
of skills.Furthermore, the platform facilitates version control integration, enabling students to effortlessly
manage code repositories and cooperate on projects. Students can customize their learning experience to fit their
goals and tastes with the help of individualized coding environments and customization tools. Additionally, the
platform makes libraries accessible and resource sharing possible, fostering a thriving learning and knowledge-
sharing community. Instructors can use data-driven interventions to maximize learning outcomes by gaining
useful insights into student performance and development using built-in analytics tools. The cloud infrastructure's
scalability and affordability guarantee that educational institutions with different budgets and sizes may still
utilize the platform, thereby democratizing access to high-quality programming education.

Keywords: Cloud Computing, Collaborative coding, Flexible learning, Peer learning, Autocomplete, code
editor, Automatic grading system.

1. INTRODUCTION

Programming knowledge has become essential in today's educational environment, bridging old divides
to influence a wide range of fields of study. However, accessibility and teamwork are two areas where
traditional coding education approaches frequently fall short. The innovative cloud-based coding
platform is a game-changer in the field of programming instruction. Through the utilization of cloud
computing, this platform provides a smooth and easily available educational experience. Through the use
of any internet-enabled device, students can access coding materials and tools, removing obstacles
associated with program installations and compatibility. In addition, the platform facilitates peer
engagement and learning by enabling real-time code sharing and simultaneous editing functionalities..

1.1 BACKGROUND OF THE PROJECT
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The current approaches for cloud-based coding platforms give priority to customization, accessibility,
and teamwork. Real-time collaboration and automated grading are made possible by cloud-based
Integrated Development Environments (IDEs), which provide centralized coding environments that are
accessible through web browsers. Integration with cloud-based version control systems, such as Git,
enables productive project management and teamwork. Students can tailor their learning courses and
coding environments with personalized learning methodologies. These approaches use cloud computing
to break down barriers and meet the varied demands of students in the digital age, revolutionizing the
teaching of programming.Using cloud computing significance, the suggested approach for a student-
focused cloud-based coding platform aims to meet the changing demands of programming education.
This approach, in contrast to traditional approaches, places greater emphasis on accessibility, cooperation,
and adaptation to a variety of learning styles.In simple terms, the suggested approach transforms the
teaching of programming by utilizing cloud computing to build an engaging, cooperative, and welcoming
learning environment for learners from every aspects.Through the use of any internet-enabled device,
students can access coding materials and tools, removing obstacles associated with program installations
and compatibility.

2. LITERATURE SURVEY

The literature review conducted for the project provides a comprehensive overview of recent
advancements in coding platform. This review critically assesses the current state of research, identifies
areas with limitations, and proposes potential solutions. Here, we'll delve deeper into the reviewed studies
and expand on the central issues and challenges highlighted in the literature.

J. Liao et al(2017), The study highlights the implementation of a cloud-based coding platform leveraging
distributed file system and cloud technologies in its backend infrastructure, aimed at enhancing openness
and scalability. This design facilitates prompt user responses and supports multiple concurrent coding
instances, crucial for efficiency in collaborative programming environments. A specialized frontend
terminal acts as an intermediary between client devices and server resources, optimizing communication
flow. The use of the SOAP/XML communication protocol further accelerates data exchange between
the frontend and server resource pool, ensuring efficient platform performance.

Guido Benetti et al (2019), This study focuses on With its innovative approach to teaching programming,
Coderiu builds a collaborative and strong learning platform by utilizing the concepts of Free and Open
Source Software (FOSS). Coderiu offers a wide range of functions that are specifically designed to fulfill
the varied demands of learners of programming by combining carefully chosen FOSS programs. Using
a web-based Integrated Development Environment (IDE) to ensure platform independence for code
editing is one of its unique characteristics.

K. Arshad et al (2023) have studied that web development is built around three fundamental components:
HTML, CSS, and JavaScript. The structure and content of web pages are specified by HTML, or
Hypertext Markup Language. It arranges components into a logical arrangement, including text, photos,
and links.

N. Sreeram et al (2023),studied that across many different fields, coding is essential, and there are
numerous cloud-based online programming platforms to enable it. Essential stages of its process are
requirement analysis, solution design, development, and testing. Any program's ultimate goal is to satisfy
user needs.

T. K. Chandru, et al (2018), This study underscores the dual benefits of our project, not only in tackling
a particular issue but also in enhancing students' competencies through continuous feedback learning. By
utilizing a MEVN (MongoDB, ExpressJS, VuelS, NodelS) stack, our web application capitalizes on the
strengths of each component.

3.0BJECTIVE AND METHODOLOGY

A Cloud-Based Coding Platform for Students aims to revolutionize the learning experience by offering a
flexible and accessible environment for coding education. By providing collaborative coding features
promotes teamwork and peer-to-peer learning, enhancing the overall educational experience. With a
user-friendly interface and real-time feedback, students can improve their coding skills efficiently.
Additionally, the platform integrates cloThe emergence of a Cloud-Based Coding Platform for Students
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represents a groundbreaking shift in the landscape of coding education, addressing critical challenges
faced by learners and educators alike. By prioritizing flexibility and accessibility, this platform
fundamentally transforms the learning experience, empowering students to engage with coding concepts
in a dynamic and interactive manner. Through collaborative coding features, such as real-time editing
and peer-to-peer learning capabilities, students are not only able to work together on projects but also
gain invaluable insights from their peers, fostering a collaborative learning environment that mirrors real -
world software development practices. The user-friendly interface and provision of real-time feedback
further enhance the educational experience, allowing students to iteratively improve their coding skills
and gain confidence in their abilities. Moreover, the integration of cloud-based storage within the
platform streamlines project management processes, enabling students to access their work from any
device and seamlessly collaborate with their peers. In essence, this Cloud-Based Coding Platform
addresses the pressing need for accessible and collaborative tools in coding education, paving the way
for a more inclusive and effective approach to teaching and learning programming skills in the digital
age.ud-based storage, streamlining project management and enabling students to seamlessly work on
coding projects.The current challenge in coding education is the lack of an accessible and collaborative
platform for students. The current challenge in coding education is the lack of an accessible and
collaborative platform for students. Real-time collaboration, feedback, and seamless access to coding
resources are absent in traditional methods.

3.1 Objectives of the Proposed Work
1.Enhancing Accessibility and Flexibility:

Implement cloud-based infrastructure to enable seamless access to coding resources and projects,
reducing barriers to entry for students with diverse technological backgrounds.

2.Facilitating Collaborative Learning:

Incorporate functionalities for code review and feedback, enabling students to provide constructive
criticism and learn from each other's mistakes and successes.

3.Providing Real-Time Feedback and Assessment:

Implement automated assessment tools to evaluate students' coding proficiency and provide personalized
learning recommendations based on their performance.

4.Streamlining Project Management:

Develop project organization features, such as version control and task tracking, to enhance project
management efficiency and facilitate teamwork among students.

5.Promoting Engagement and Motivation:

Integrate interactive coding challenges and mini-games to make learning programming concepts more
engaging and enjoyable for students of all skill levels.

6.Supporting Educators with Teaching Resources:

Offer tools for tracking student progress, assessing learning outcomes, and generating reports to support
educators in monitoring student performance and adjusting teaching strategies accordingly.

7.Encouraging Exploration and Experimentation:

Provide access to a wide range of coding challenges, projects, and tutorials covering diverse topics to
encourage students to explore various areas of interest within the field of programming.

8.Fostering Community Engagement:

Organize coding competitions, hackathons, and coding clubs within the platform to foster a sense of
community among students and encourage collaboration and healthy competition.

9.Ensuring Security and Data Privacy:

Implement advanced security measures to minimize the risks of large-scale hacks and data breaches,
prioritizing user privacy.
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3.2 Proposed Methodology

The methodology for developing the Cloud-Based Coding Platform for students encompasses several
key phases to ensure the successful implementation of the platform's objectives. The first phase involves
comprehensive research and analysis to understand the specific needs and preferences of the target
audience, including students, educators, and institutions. This research will inform the design and
development process, guiding decisions regarding platform features, user interface design, and technical
infrastructure. Additionally, this phase will involve benchmarking against existing coding platforms to
identify best practices and areas for innovation.

Following the research phase, the development process will commence with the creation of a detailed
project plan outlining the scope, timeline, and resource requirements for building the platform. Agile
methodologies will be employed to facilitate iterative development and continuous feedback loops,
enabling the team to adapt to changing requirements and priorities throughout the development lifecycle.
The development process will prioritize the implementation of core features, such as collaborative
coding, real-time feedback, and cloud-based storage, while also incorporating user-centric design
principles to ensure an intuitive and engaging user experience.

Once the platform's core functionality is established, rigorous testing and quality assurance procedures
will be conducted to identify and rectify any issues or bugs before the platform is released to users. This
testing phase will involve comprehensive functional testing, performance testing, and usability testing to
ensure that the platform meets the highest standards of reliability, performance, and accessibility.
Furthermore, user acceptance testing will be conducted to gather feedback from students, educators, and
other stakeholders, allowing for final refinements and adjustments to be made before the platform is
officially launched. Throughout the development process, a collaborative and interdisciplinary approach
will be adopted, involving cross-functional teams of developers, designers, educators, and subject matter
experts to ensure that the platform effectively addresses the diverse needs of its users and delivers a
transformative learning experience in the field of coding.

3.3 Block Diagram :

EC2 Instance ECS Docker Container
Compile Request Request to Container )

User
Handling

Mongo DB

4.PROPOSED WORK MODULES

4.1 MODULES DESCRIPTION:

4.1.1 Real Time Collaboration:
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Users are able to view each other's edits and the number of users working on the current issue.Students
can collaborate in real time on coding tasks, which promotes peer learning, teamwork, and
communication. Members of the team can work on different sections of the code at the same time, which
speeds up development and encourages effective labor sharing. Students can work together in groups to
examine code collaboratively in the editor, exchanging ideas and picking up tips from each other's
work.

4.1.2 Syntax Highlighting:

Offer syntax highlighting for a range of programming languages.

Advanced capabilities like linting, and code analysis catered to the unique syntax and semantics of each
language can be obtained by utilizing language servers for each supported language.There are active
communities for many languages, and code editor plugins and libraries are readily available. The editor's
functionality can be increased by investigating integration with these resources.

4.1.3 Code Sharing and User Management:

Assign roles and permissions to users and permit safe project sharing among team members. Put in
place a system that allows users to start projects in the editor and provide collaborators with special URLSs
to share. Depending on the URL and user rights, the editor can manage authorization and authentication.

4.1.4 Two Way Communication:

For smooth cooperation and data synchronization, real-time communication protocols like WebSockets
should be implemented. Perfect two-way communication between the web client (browser) and the
server is made possible by Socket.IO.If the browser does not support WebSockets, Socket.lO can
fallback to other transport mechanisms, such as lengthy polling or server-sent events, guaranteeing
compatibility in a variety of scenarios

4.2 METHODOLOGY:

4.2.1 Front End Intervention:

While CSS takes care of presentation, HTML concentrates on structure, encouraging clear and
manageable code. Make a reusable CSS framework that includes classes for various user interface
elements, such as buttons, menus, and panels. Specify variables for fonts, colors, and spacing to create a
unified look. Change these variables dynamically to allow users to switch between multiple themes
(light/dark mode). JavaScript would probably be required for more interactive features like real-time
collaboration updates.

4.2.2 Event-Driven Architecture :

Node.js is the best at managing real-time communication, which makes it perfect for the editor's
collaborative features. Because of its event-driven architecture, user activities, code updates, and chat
messages can all be handled effectively. Because Node.js can manage several connections at once, it
can enable numerous users working together in real-time.

4.2.3 Web Pages Routing:

Express.js makes managing several URL requests easier. With Express.js, you can create a RESTful API
that gives the front-end a clear interface through which to communicate with the back-end features. Such
actions can be handled using this API are Obtaining project code , preserving code modifications,Sending
out edits to partners. Development can be accelerated by using Express.js, which offers a simplified
framework for creating web apps and APIs.

Middleware can be used with Express.js for typical tasks such as:

e Management of sessions (monitoring logged-in users).
e Body parsing , Processing data received from the front end.
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e  Static file serving through serving HTML, CSS, and JavaScript files for the editor.

4.2.4 Socket.io:

Can save time by building the fundamental logic from scratch by using pre-built capabilities for real-
time communication provided by well-known libraries like Socket.lO. Automatic management of
reconnection in the event of a network problem. Managing namespaces and rooms to set up channels of
communication. Scalability characteristics to manage a high volume of users. make sure a reliable
developer is actively maintaining it and that secure coding principles are being followed. Furthermore,
set up appropriate authorization and authentication procedures on the server to manage who can connect
and what information they can access via real-time communication.

4.2.5 Database and Containerization :

Your collaborative code editor will have a reliable and scalable data storage solution thanks to
MongoDB. Set up robust authorization and authentication protocols on your MongoDB instance to
manage user access and project code.Regardless of how their local computer is configured, using Docker
containers guarantees developers have a consistent environment with all required dependencies (libraries,
Node.js version, etc.) pre-installed. With Docker, developers can easily launch new containers to test or
debug particular features without interfering with their local development environment. This quickens
the cycle of development.

4.2.6 Cloud Technology:

Amazon DocumentDB is compatible with MongoDB, a managed service provided by AWS. It offers
backups, patching, and scalability automatically, which could make management easier.Select an EC2
instance type that has the processing and memory capacity to meet your projected workload. Either
choose a pre-configured MongoDB Amazon Machine Image (AMI) or install it yourself.

4.3 PROPOSED WORK SUMMARY::

With its versatile approach to improving productivity and learning outcomes, the collaborative code
editor is a major leap in both software development and education. Developers and educators may work
together more easily on projects, exchange expertise, and solve coding problems together by enabling
real-time teamwork. This speeds up development processes and improves the quality of the code.
Additionally, giving students access to a library of pre-made coding activities and code templates is a
great way to support consistency in their learning and help students better understand coding topics. This
feature-rich platform gives educators the tools they need to construct compelling learning environments
and properly monitor student progress, in addition to enabling developers to write and refine code more
quickly.In the end, the collaborative code editor has the potential to be a game-changing tool that closes
the knowledge gap between theory and practice and promotes innovation, teamwork, and lifelong
learning in the dynamic fields of software development and education.
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4.4 PROPOSED METHODOLOGY :
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5. RESULTS AND DISCUSSION:

Can offer insightful information about the efficacy, efficiency, and usability of the cloud-based coding
platform by carefully examining these Performance, Accessibility and Usability, Collaboration and
Version Control, Integration and Extensibility, and Performance. This will assist stakeholders in making
defensible decisions and advancing initiatives for continuous improvement. This precisely brings together
the numerous factors of our examination, emphasizing the significance of our contributions to the sector
of compiler creation. In this forward-looking phase, we explore the Suggestions for Future Work based
totally on the lessons discovered and insights received for the duration of our studies
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5.1 SIGNIFICANCE:

5.1.1 Enhanced Developer Collaboration:

Importance of the Submitted Cooperative Code Editor

Enhanced Developer Collaboration: Facilitates in-the-moment co-development, enhancing team
productivity and communication on the same project. Better Learning Environment , Gives teachers
access to automated testing, plagiarism detection, and real-time feedback, which results in more efficient
code evaluation.

5.1.2 Shorter Development Time :

For programmers, features like syntax highlighting and code completion can make the process go more
quickly. Enhanced Availability Multiple programming language support attracts developers with a wider
range of expertise, growing the user base.

5.1.3 Environmental Sustainability :

Cloud-based coding platforms reduce energy consumption, carbon emissions, and electronic waste
associated with traditional on-premises data centers by combining development environments and
utilizing shared cloud infrastructure.

5.2 STRENGTHS OF PROPOSED WORK:

5.2.1 Scalability & Support :

By enabling real-time changes, Socket.IO promotes an engaging and dynamic development
environment. Language Support , A wide range of programming languages are provided with extensive
functionality through integration with language servers and community libraries. By making use of
Node.js, Express.js, and maybe Docker, the editor can effectively manage an increasing number of users.

5.2.2 Security and Compliance:

The platform guarantees the protection of sensitive code, data, and intellectual property by putting
strong security mechanisms and compliance requirements in place. By protecting assets from cyber
threats and unauthorized access, encryption techniques, access controls, and frequent security audits give
consumers peace of mind about the security of their data..

5.2.3 Iteration and Prototyping Quickly:

The platform lets developers experiment, prototype, and refine new ideas and concepts quickly. Its agile
development environment speeds up innovation cycles and time-to-market by enabling rapid project
deployment, hypothesis testing, and stakeholder input collection. Emphasis on authentication,
authorization, and encryption ensures user information and project code are protected.

5.3 SUGGESTION FOR FUTURE WORK:

5.3.1 Autocomplete and Intelligent Code Suggestions:

Use machine learning methods to enable sophisticated autocomplete features that offer context-aware
code suggestions. Make use of machine learning methods to examine code patterns and anticipate the
upcoming function call or code snippet. Over time, these algorithms might pick up on the preferences
and coding style of the developer, making recommendations that are more precise and tailored to them.
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6. CONCLUSION:

To sum up, the suggested cloud-based coding platform looks like a good way to expedite and modernize
the software development process. Utilizing cloud computing's scalability, accessibility, and
collaborative features, the platform provides developers with an all-inclusive and effective environment
for developing, testing, and implementing software solutions.The platform has several advantages, such
as improved cost-effectiveness, scalability, and cooperation, but it also has drawbacks, including a
reliance on internet connectivity, security issues, and integration difficulties. To guarantee the platform's
effective acceptance and use, these restrictions can be addressed with careful design, proactive mitigation
techniques, and continual enhancements.The platform's continued relevance and competitiveness in the
quickly changing software development ecosystem will depend heavily on how it responds to user
feedback and keeps up with technological developments as it develops and matures. The suggested cloud-
based coding platform, in its whole, is a significant development in contemporary software development
methodologies, enabling developers to work together, generate new ideas, and produce high-caliber
solutions with increased speed and agility. With its strong foundation, extensive toolkit, and user-focused
design, the platform is ready to completely transform software development in the future. All things
considered, the suggested cloud-based coding platform is a big step toward enabling developers to
innovate more successfully and work together easily on projects of any size.

7. REFERENCES :

Ronald, E., Pike, Jason, M., Pittman, and Drew Hwang. "Cloud-based Versus Local-Based Web
Development Education: An Experimental Study in Learning Experience"”. Information Systems
Education Journal (ISEDJ), vol. 15, no. 4, ISSN: 1545-679X, pp. 52, July 2017. ©2017 ISCAP
(Information Systems & Computing Academic Professionals). California State Polytechnic University,
Pomona, Pomona, CA, United States.

George Fylaktopoulos, Georgios Goumas, Michael Skolarikis, Aris Sotiropoulos, Dimitrios
Athanasiadis, Ilias Maglogiannis. "An Integrated Programming Environment for Multi-tier Cloud Based
Applications". Procedia Computer Science, vol. 68, pp. 42-52, 2015. DOI: 10.1016/j.procs.2015.09.222.

Chikwiriro Hilton, Chaka Pharaoch, and Mavhemwa Prudence, M. "The Impact of Cloud Based IDEs on
Programming High Level Languages for Educational Purposes on Mobile Devices". International Journal
of Engineering Research & Technology (IJERT), vol. 3, issue 4, ISSN: 2278-0181, pp. 1-8, April 2014.
Computer Science Department, Bindura University of Science Education, Bindura, Zimbabwe.

Xinmei Xiao. "Research and Application of Cloud Platform-Oriented Intelligent Information
Management System". Computer Science Institute, Wuhan Vocational College of Software and
Engineering, Wuhan, Hubei 430205, China. Wireless and Computing Technologies for Future
Sustainable Energy Systems, Volume 2022, Article 1D 8397780, 2022. DOI: 10.1155/2022/8397780.
Ullman Aho "Principles Of Compiler Design”, ISBN: 9788185015613

Stephen S. Muchnick “Advanced Compiler Design & Implementation”, ISBN 1-55860-320—4, 1997.

Dan C. Marinescu "Cloud Computing, Edition 3", Publication Date: 17 May 2022

ijariie.com 2031



