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Abstract - Based Operating System (Cloud OS) is an 

innovative computing platform that operates entirely 

over the internet, providing users with access to 

applications, storage, and system resources without 

relying on local hardware. Unlike traditional operating 

systems that manage resources on a single device, a 

Cloud OS leverages cloud infrastructure to deliver 

virtualized computing environments accessible from 

any device with an internet connection. This system 

integrates cloud computing concepts such as 

virtualization, scalability, and distributed storage to 

enhance performance, flexibility, and security. Users 

can seamlessly access their data and applications 

through web interfaces or thin clients, promoting device 

independence and reducing hardware dependent 

proposed Cloud - Based Operating System aims to offer 

an efficient, user cost - effective solution for both 

personal and enterprise use, ensuring real time 

synchronization, automatic updates, and collaborative 

features. This project demo how cloud technology can 

redefine traditional OS architecture, enabling a more 

connected and resource - efficient computing 

experience. 
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I. INTRODUCTION 

 

The evolution of computing has seen a significant 

shift from localized, monolithic systems to 

distributed, network -centric paradigms. Central to 

this transformation is cloud computing, which has 

revolutionized how services are delivered and 

consumed. A cloud-based operating system (CBOS) 

represents the next logical step, aiming to extend the 

capabilities of traditional operating systems into the 

cloud environment. Unlike traditional operating 

systems that manage local hardware and resources, a 

CBOS leverages the vast, scalable infrastructure of 

the cloud to provide computing resources, 

applications, and data as a service over the internet. 

This section will introduce the fundamental concepts 

of a CBOS and set the stage for a detailed exploration 

of its components and implications. 

 

The concept of a Cloud OS is built on key cloud 

computing principles such as virtualization, 

distributed computing, and on -demand resource 

allocation. These features allow multiple users to 

share the same infrastructure while maintaining 

security and privacy. Popular examples of cloud -

based operating systems include Google Chrome OS, 

Eyes, and Julio’s, which provide web-based 

interfaces for everyday computing tasks. 

 

The primary goal of developing a Cloud Based 

Operating System is to minimize hardware 

dependency and maintenance costs while improving 

accessibility and collaboration. Since all data and 

applications reside in the cloud, users benefit from 

automatic update s, real- time synchronization, and 

seamless backup. This approach is especially useful 

in environments such as education, business, and 

remote work, where users require reliable access to 

resources from multiple devices 

 

II. LITERATURE SURVEY 

 

a) Chi et al. (2022), in Applied Sciences (MDPI), 

       proposed "Transformer: An OS Supported 

Reconfigurable Hybrid Memory Architecture". 

This work introduces a novel OS-supported 

architecture for hybrid memory systems that is 

reconfigurable. Unlike traditional systems, the 

OS plays a direct role in supporting the memory 

architecture instead of just running on top of it. 

 

a) Kessler, Ng, and Haw (2024), in Intelligent 

Automation & Soft Computing (Tech Science 

Press), presented "Data-Oriented Operating 

System for Big Data and Cloud". The paper 

proposes a data-oriented kernel specifically for 

cloud and big data workloads. It focuses on 

optimizing data flow, task scheduling, and I/O 

operations in distributed environments. 

 

b) Janabaev (2025), in International Journal of 

Artificial Intelligence and Information Systems 

(Academic Publishers), published "Operating 
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System Design: Concepts, Challenges and Future 

Trends". This is a survey covering emerging OS 

design approaches, including modular 

architectures, AI-integrated systems, and IoT-

focused designs. 

 

III. Existing System 

 

3.1 Existing Cloud Platforms (IaaS, PaaS, SaaS) 

a) Infrastructure as a Service (IaaS): Providers like 

AWS EC2, Google Compute Engine, and 

Microsoft Azure VMs let users rent virtualized 

resources - VMs, storage, networks. Users 

deploy their own OS on these VMs. IaaS forms 

the foundational layer for a CBOS. 

 

 
 

b) Platform as a Service (PaaS): Services like AWS 

Elastic Beanstalk, Heroku, and Google App 

Engine let customers develop, run, and manage 

apps without managing infrastructure. PaaS 

abstracts the OS and underlying hardware. 

c) Software as a Service (SaaS): Apps like Google 

Workspace, Microsoft 365, and Salesforce 

deliver software over the internet. No local 

install needed. SaaS shows the "as-a-service" 

model that CBOS aims to extend to the entire 

computing environment. 

 

3.2 Operating Systems with Cloud Integration  

a) Chrome OS: Browser-based OS, heavily reliant 

on cloud services for apps and storage. Follows 

a "thin client" approach. 

b) Windows 365 (Cloud PC): Microsoft streams a 

full Windows experience from the cloud to any 

device. Closest commercial example to a single-

user CBOS. 

c) Virtual Desktop Infrastructure (VDI): Hosts 

desktops on central servers and streams them to 

users. Cloud-based desktop delivery but needs 

significant local infrastructure. 

 

3.3 Key Characteristics of Existing Systems 

a) Manual Handling: Complaints via email, 

paper forms, or basic portals. Requires 

human effort to read, categorize, and assign. 

b) Inefficient Workflow: Manual steps cause 

delays. High risk of misclassification. 

c) Basic Data Storage: Uses 

spreadsheets/simple databases. Poor 

structure hurts reporting and analytics. 

d) No Intelligent Processing: Can't auto-

analyse sentiment or detect recurring issues. 

No ML/NLP for auto-classification 

e) Limited Reporting: Manual reports via 

Excel. Minimal insights, hard to track trends 

or performance. 

f) Scalability Issues: Struggles with high 

complaint volumes or many users. 

Performance bottlenecks under load. 

 

IV. PROPOSED SYSTEM 

 

 

Fig. System Architecture Diagram 

 

3.1.1 Proposed Methodology: 

 

The proposed Cloud-Based Operating System 

(CBOS) is a unified platform that integrates, 

manages, and controls distributed cloud resources 

across multiple providers like AWS, Azure, and 

Google Cloud.  

 

Unlike traditional OS that manage local hardware, 

CBOS operates at global scale. It orchestrates VMs, 

containers, storage, and network components across 

geographically distributed data centres. 
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• Objective: Abstract the complexity of 

heterogeneous cloud environments and 

provide a single intelligent layer for 

application deployment, execution, 

monitoring, and scalability. 

 

3.1.2 Module Description 

 

MODULE 1: Client Interaction (Client Layer) Users 

access CBOS via web browsers, mobile devices, or 

APIs using secure protocols like 

HTTPS/WebSocket’s. Supports streaming protocols 

for real-time interactions. 

 

MODULE 2: Access Control and Routing (Access 

Layer) Load Balancer: Distributes incoming traffic 

evenly across resources. API Gateway: Routes API 

requests to appropriate core services. Authentication 

Service: Ensures secure access using tokens or 

identity verification.  

 

MODULE 3: Core OS Functionality (Core OS 

Services Layer) Heart of the CBOS. Handles 

resource orchestration, execution environments, 

distributed storage, runtime management, and 

security.  

 

MODULE 4: Infrastructure Integration (Cloud 

Infrastructure Layer) Leverages AWS, Azure, and 

Google Cloud for compute, storage, and networking. 

Apis connect core services to cloud infrastructure 

seamlessly. 

 

MODULE 5: Execution on Physical Hardware 

Deploys VMs and containers on physical servers for 

scalable, elastic resource allocation. 

 

V. ADVANTAGES 

 

a) Ubiquitous Access: Use your OS, apps, and data 

from any device with internet. 

b) Cost Efficient: Cuts hardware costs. Shifts 

Capex to OpenX with pay-as-you-go. 

c) Easy Management: Centralized updates and 

maintenance reduce IT overhead. 

d) Strong Security: Cloud storage with backups, 

disaster recovery, and reduced local data-loss 

risk. 

e) Auto Updates: OS and apps update automatically 

without manual work. 

f) Better Collaboration: Real-time work in a 

shared, consistent environment 

g) Consistent Experience: Same environment 

across all devices via streaming 

 

VI. APPLICATIONS 

 

a) Education: Provides students access to 

specialized software and powerful computing 

resources without expensive lab equipment. 

Facilitates remote learning and standardized 

learning environments. 

b) Enterprise and Business: Enables remote 

workforces, secures corporate data, allows rapid 

deployment of business applications, and 

provides flexible desktop environments for 

employees. Reduces hardware procurement and 

maintenance costs. 

c) Software Development: Offers developers pre-

configured, scalable development environments 

with access to all necessary tools and 

frameworks. Facilitates collaboration and CI/CD 

pipelines. 

d) Healthcare: Provides secure and compliant 

access to patient records and medical 

applications for healthcare professionals across 

multiple locations and devices. 

e) Government and Public Sector: Deploys secure, 

standardized, and easily manageable computing 

environments for public servants, especially in 

distributed offices or during emergencies. 

f) Personal Computing: Gives individual users a 

truly portable and device-agnostic computing 

experience, eliminating the need to purchase and 

maintain powerful local machines 

 

VII. FUTURE WORK 

 

To advance the development and adoption of Cloud-

Based Operating Systems (CBOS), future research 

and implementation should focus on several key 

areas: 

 

a) Enhanced Security and Privacy Mechanisms As 

data and processes move entirely to the cloud, 

developing stronger encryption, authentication, 

and privacy-preserving techniques will be 

crucial to protect user data and maintain trust. 

Techniques like zero-trust architecture, 

homomorphic encryption, and decentralized 

identity management should be explored. 

 

b) Improved Network Reliability and Speed Since 

CBOS depends heavily on constant internet 



© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002 

IJIRT 200756            INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY  3624 

connectivity, advancements in network 

infrastructure such as 5G, 6G, and edge 

computing are essential for ensuring seamless 

performance and minimal latency.  

 

VIII. CONCLUSION 

 

The concept of a cloud-based operating system 

(CBOS) represents a significant paradigm shift in 

how we perceive and interact with computing. By 

leveraging the power, scalability, and flexibility of 

cloud computing, a CBOS aims to overcome the 

limitations of traditional operating systems. It offers 

ubiquitous access, enhanced security, simplified 

management, and cost efficiency. While fully 

realized CBOS platforms are still evolving, 

foundational technologies and existing cloud services 

already demonstrate their feasibility and immense 

potential.  

 

The proposed architecture outlines a path toward 

building a robust and adaptable CBOS, promising a 

future where the operating environment is a fluid, on-

demand service rather than a fixed entity tied to 

physical hardware. Widespread adoption of cloud-

based operating systems could fundamentally change 

personal and enterprise computing, driving 

innovation and accessibility. 
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