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EMBEDDED LINUX

Embedded Linux refers to a Linux-based operating system designed to run on embedded

systems—special-purpose computing devices that are not general-purpose computers, like
PCs or servers. These systems are typically resource-constrained in terms of memory,
storage, and processing power.

¢ What is Embedded Linux?
Embedded Linux is:
« A customized version of the Linux OS tailored for embedded devices.
o Used in products like routers, smart TVs, loT devices, automotive systems, etc.

« Often stripped down to include only necessary components to save space and
resources.

¢ Key Characteristics
o Lightweight: Minimal kernel and user-space to suit limited hardware.
« Real-Time Support: Can be modified for real-time operations.
« Open Source: Based on the open-source Linux kernel.

o Customizable: Developers can build a Linux OS with just the features they need.

¢ Typical Components
1. Bootloader (e.g., U-Boot): Initializes hardware and loads the kernel.
2. Linux Kernel: The core of the OS.
3. Root Filesystem: Includes drivers, libraries, utilities, and applications.
4. Device Drivers: Interfaces to hardware components.

5. Middleware: Optional software layers (e.g., for multimedia or connectivity).




+ Popular Tools & Build Systems

Yocto Project
Buildroot
OpenEmbedded

BusyBox (compact Unix utilities for embedded use)

¢ Advantages

Flexible and modular
Large developer community
Cost-effective (no license fee)

Easily portable to different hardware

¢ Common Challenges in Embedded Linux

Boot Time Optimization

Memory Constraints

Power Management

Driver Development

Security and Updates

Real-Time Performance (if required)
Examples of Devices Using Embedded Linux
Android phones (Android is based on Linux)
Smart TVs

Wi-Fi routers

Drones

Digital cameras

Automotive infotainment systems




