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Introduction:

1.

Modern operating systems primarily function as passive platforms that require explicit
user input for executing tasks. Despite advancements in computing, users still
manually manage files, applications, and workflows, leading to inefficiencies and
increased cognitive load. With the rapid evolution of Artificial Intelligence, there is a
significant opportunity to transform operating systems into intelligent, proactive
systems.

. The proposed project, SIGMA OS (System Integrated Global Machine Automation

Operating System), aims to redefine traditional computing by embedding Al directly
into the operating system layer. Unlike conventional systems, SIGMA OS is designed
to understand user behavior, context, and preferences to automate routine tasks and
provide intelligent recommendations.

The system leverages context-awareness to monitor user activity patterns and adapt
dynamically. It also supports multimodal interaction, enabling users to interact using
text and voice thereby enhancing accessibility and usability. Additionally, the project
emphasizes privacy by enabling offline Al inference, ensuring that sensitive user data
is not exposed to external servers.

This project addresses the growing need for intelligent computing environments and
aims to bridge the gap between human intent and system execution, making
computing more seamless, efficient, and intuitive.
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Figure 1: Evolution of Agentic Al
Objectives:
1.  To design and develop a modular, intelligent, and privacy-preserving operating
system interface for automating computing tasks
2. To enable seamless execution of complex system-level operations using natural
language (text and voice commands)
3. To implement locally hosted language models for offline functionality and
complete data privacy
4. To develop a context-aware system using a Context Awareness Agent to
understand user behavior and intent
5. To integrate a Change Manager for tracking, managing, and controlling system-
level operations
6. To incorporate a Feedback Loop Module for continuous learning and
improvement of automation accuracy
7. To design a scalable micro-agent architecture enabling extensibility for domain-
specific automation (file management, system optimization, web automation)
Methodology:
1. User input handling: Supports both text and voice commands
2. Intelligent processing: Understands context and user intent
3. Hybrid Al system: Combines local LLM + cloud APIs
4. Task planning: Breaks complex commands into step-by-step actions
5. Safe command abstraction: Converts actions into structured system commands
6. OS-level control: Manages files, processes, devices, and network
7. Secure execution: Validation, permissions, and sandboxing before execution

1964 1990s 2013-18 2023

49" Series Student Project Programme (SPP): 2025-26



User Input (Text / Voice)

<_I

Input Processing Layer

Context & Intent Engine j

LLM Router (Local + Cloud) Security &
Validation
Layer @

Al Planning Engine

e Policy Engine
e Sandboxing
Command Abstraction Layer (AppArmor /
Seccomp)

e Risk Detection

OS Service Layer £}

A
e File System Manager

e Process Manager

e Device Manager

e Network Manager

« Permission Controller (&

I |
|

Execution Engine

* Linux Kernel (Custom)
* Memory Management
e Scheduling

* Drivers

‘

Kernel Layer &5

!

Feedback & Learning Layer ¥

e Output Display
e Logs
* Learning Memory

Result and Conclusion:

In conclusion, SIGMA OS represents a significant step toward redefining traditional
operating systems by embedding artificial intelligence directly into the system workflow.
Unlike conventional systems that rely on manual interaction and isolated automation tools,
SIGMA OS introduces a unified, context-aware, and intelligent environment capable of
understanding user intent and executing complex tasks autonomously.
Current Status:

e  Working prototype with integrated Al + automation flow

e Functional offline and online Al capabilities
e Advancing towards OS-level control and robust security

The integration of natural language processing, micro-agent orchestration, and local Al
models enables seamless coordination between user input and system-level operations. By
automating routine
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Future Scope:

Transition from Al-Layer to Full OS Development:

1.

SIGMA OS will evolve from an Al-layer system into a complete operating system
built from scratch with native intelligence.

Artificial intelligence will be integrated directly into core OS components to manage
processes, resources, and system behavior.

The system will enable kernel-level customization through the interface, allowing
dynamic control over scheduling, memory, and execution policies.

Traditional system calls will be enhanced with Al-driven interpretation to execute
tasks based on user intent rather than fixed commands.

Micro-agent architecture will be extended into system-level services for autonomous
coordination and efficient task execution.

The operating system will become proactive by predicting user needs and
automating workflows without explicit input.

. SIGMA OS will support a modular and extensible architecture, enabling developers

to add custom agents and system functionalities.
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