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Computers as Components Marilyn Wolf 2016-09-12 Computers as
Components: Principles of Embedded Computing System Design, Fourth
Edition, continues to focus on foundational content in embedded systems
technology and design while introducing new content on security and
safety, the design of Internet-of-Things devices and systems, and wireless
communications standards like Bluetooth® and ZigBee®. - Uses real
processors to demonstrate both technology and techniques - Shows
readers how to apply principles to actual design practice - Stresses
necessary fundamentals that can be applied to evolving technologies and
helps readers gain facility to design large, complex embedded systems -
Covers the design of Internet-of-Things (IoT) devices and systems,
including applications, devices, and communication systems and
databases - Introduces concepts of safety and security in embedded
systems - Includes new chapter on Automotive and Aerospace Systems -
Describes wireless communication standards such as Bluetooth® and
ZigBee®

Embedded Linux Systems with the Yocto Project Rudolf J. Streif
2016-04-18 Build Complete Embedded Linux Systems Quickly and
Reliably Developers are increasingly integrating Linux into their
embedded systems: It supports virtually all hardware architectures and
many peripherals, scales well, offers full source code, and requires no
royalties. The Yocto Project makes it much easier to customize Linux for
embedded systems. If you're a developer with working knowledge of
Linux, Embedded Linux Systems with the Yocto ProjectTM will help you
make the most of it. An indispensable companion to the official
documentation, this guide starts by offering a solid grounding in the
embedded Linux landscape and the challenges of creating custom
distributions for embedded systems. You’ll master the Yocto Project’s
toolbox hands-on, by working through the entire development lifecycle
with a variety of real-life examples that you can incorporate into your
own projects. Author Rudolf Streif offers deep insight into Yocto Project’s
build system and engine, and addresses advanced topics ranging from
board support to compliance management. You'll learn how to Overcome
key challenges of creating custom embedded distributions Jumpstart and
iterate OS stack builds with the OpenEmbedded Build System Master
build workflow, architecture, and the BitBake Build Engine Quickly
troubleshoot build problems Customize new distros with built-in
blueprints or from scratch Use BitBake recipes to create new software
packages Build kernels, set configurations, and apply patches Support
diverse CPU architectures and systems Create Board Support Packages
(BSP) for hardware-specific adaptations Provide Application
Development Toolkits (ADT) for round-trip development Remotely run
and debug applications on actual hardware targets Ensure open-source
license compliance Scale team-based projects with Toaster, Build
History, Source Mirrors, and Autobuilder

Mastering Embedded Linux Programming Frank Vasquez
2021-05-14 Build, customize, and deploy Linux-based embedded systems
with confidence using Yocto, bootloaders, and build tools Key Features
Master build systems, toolchains, and kernel integration for embedded
Linux Set up custom Linux distros with Yocto and manage board-specific
configurations Learn real-world debugging, memory handling, and
system performance tuning Book DescriptionIf you’'re looking for a book
that will demystify embedded Linux, then you've come to the right place.
Mastering Embedded Linux Programming is a fully comprehensive guide
that can serve both as means to learn new things or as a handy
reference. The first few chapters of this book will break down the
fundamental elements that underpin all embedded Linux projects: the
toolchain, the bootloader, the kernel, and the root filesystem. After that,
you will learn how to create each of these elements from scratch and
automate the process using Buildroot and the Yocto Project. As you
progress, the book will show you how to implement an effective storage
strategy for flash memory chips and install updates to a device remotely
once it’s deployed. You'll also learn about the key aspects of writing code
for embedded Linux, such as how to access hardware from apps, the
implications of writing multi-threaded code, and techniques to manage
memory in an efficient way. The final chapters demonstrate how to
debug your code, whether it resides in apps or in the Linux kernel itself.
You'll also cover the different tracers and profilers that are available for
Linux so that you can quickly pinpoint any performance bottlenecks in

your system. By the end of this Linux book, you’ll be able to create
efficient and secure embedded devices using Linux.What you will learn
Use Buildroot and the Yocto Project to create embedded Linux systems
Troubleshoot BitBake build failures and streamline your Yocto
development workflow Update IoT devices securely in the field using
Mender or balena Prototype peripheral additions by reading schematics,
modifying device trees, soldering breakout boards, and probing pins with
a logic analyzer Interact with hardware without having to write kernel
device drivers Divide your system up into services supervised by
BusyBox runit Debug devices remotely using GDB and measure the
performance of systems using tools such as perf, ftrace, eBPF, and
Callgrind Who this book is for If you're a systems software engineer or
system administrator who wants to learn how to implement Linux on
embedded devices, then this book is for you. It's also aimed at embedded
systems engineers accustomed to programming for low-power
microcontrollers, who can use this book to help make the leap to high-
speed systems on chips that can run Linux. Anyone who develops
hardware that needs to run Linux will find something useful in this book
- but before you get started, you'll need a solid grasp on POSIX standard,
C programming, and shell scripting.

Embedded Linux Primer Hallinan 1900 This is the eBook version of the
printed book. If the print book includes a CD-ROM, this content is not
included within the eBook version.Comprehensive Real-World Guidance
for Every Embedded Developer and EngineerThis book brings together
indispensable knowledge for building efficient, high-value, Linux-based
embedded products: information that has never been assembled in one
place before. Drawing on years of experience as an embedded Linux
consultant and field application engineer, Christopher Hallinan offers
solutions for the specific technical issues you're most likely to face,
demonstrate.

American Book Publishing Record 2006

Embedded Software Design Marcus Valeon 2026-02-13 Transform Your
Embedded Linux Development from Theory to Production-Ready Systems
Building embedded Linux systems requires more than just downloading a
pre-built image. Embedded Software Design provides the comprehensive,
hands-on knowledge you need to master bootloaders, kernel
configuration, and root filesystem construction for professional
embedded devices. What You'll Master: This practical guide takes you
beyond surface-level tutorials to build a complete understanding of
embedded Linux architecture. Starting with foundational concepts, you'll
progress through increasingly sophisticated topics, gaining the
confidence to design, debug, and deploy production-grade systems. Core
Topics Include: Cross-compilation toolchain construction using Crosstool-
NG and understanding the critical relationship between compilers, C
libraries, and kernel headers. Build systems mastery with Buildroot and
Yocto Project for automated, reproducible builds. U-Boot bootloader
configuration for custom hardware, including advanced features like
network boot, scripted boot flows, and secure boot implementations.
Linux kernel customization through menuconfig, understanding Device
Tree architecture for hardware description, and optimizing kernel
configuration for minimal boot time and memory footprint. Root
filesystem design from scratch, including init systems (SysVinit, BusyBox,
systemd), device management with udev, and filesystem selection
strategies for different storage media. Advanced Integration Topics:
Storage partitioning for robust A/B update schemes, networking
configuration, and system deployment strategies. Real-time optimization
with PREEMPT RT patches, debugging techniques using JTAG, GDB, and
ftrace, and performance profiling for production environments. Who This
Book Is For: Embedded software engineers transitioning from RTOS or
bare-metal development. Hardware engineers needing to understand the
software stack. System integrators building [oT gateways, industrial
controllers, medical devices, or automotive systems. Anyone frustrated
with black-box approaches who wants to understand what happens
before the command prompt appears. Practical, Not Theoretical: Every
chapter includes real-world examples, complete command sequences,
and troubleshooting guides. Learn to read processor datasheets,
configure DDR memory controllers, write Device Tree entries, and debug
kernel panics. Build systems that are maintainable, secure, and ready for
long-term production deployment. Stop treating embedded Linux as a
mystery. Master the complete stack from bootloader to application.
System Design for Telecommunication Gateways Alexander
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Bachmutsky 2011-06-20 System Design for Telecommunication Gateways
provides a thorough review of designing telecommunication network
equipment based on the latest hardware designs and software methods
available on the market. Focusing on high-end efficient designs that
challenge all aspects of the system architecture, this book helps readers
to understand a broader view of the system design, analyze all its most
critical components, and select the parts that best fit a particular
application. In many cases new technology trends, potential future
developments, system flexibility and capability extensions are outlined in
preparation for the longevity typical for products in the industry. Key
features: Combines software and hardware aspects of the system design.
Defines components and services supported by open-source and
commercial basic and extended software platforms, including operating
systems, middleware, security, routing, management layer and more.
Focuses on disruptive technologies. Provides guidelines for developing
software architectures based on multi-threaded, multi-process, multi-
instance, multi-core, multi-chip, multi-blade and multi-chassis designs.
Covers a number of advanced high-speed interconnect and fabric
interface technologies and their commercial implementations. Presents
different system form factors from compact pizza-box styles to medium
and large bladed systems, including IBM BladeCenter, ATCA and
microTCA-based chassis. Describes different mezzanine cards, such as
PMC, PrPMC, XMC, AMC and others.

Linux Device Drivers Development John Madieu 2017-10-20 Develop
Linux device drivers from scratch, with hands-on guidance focused on
embedded systems, covering key subsystems like I2C, SPI, GPIO, IRQ,
and DMA for real-world hardware integration using kernel 4.13 Key
Features Develop custom drivers for 12C, SPI, GPIO, RTC, and input
devices using modern Linux kernel APIs Learn memory management,
IRQ handling, DMA, and the device tree through hands on examples
Explore embedded driver development with platform drivers, regmap,
and IIO frameworks Book DescriptionLinux kernel is a complex, portable,
modular and widely used piece of software, running on around 80% of
servers and embedded systems in more than half of devices throughout
the World. Device drivers play a critical role in how well a Linux system
performs. As Linux has turned out to be one of the most popular
operating systems used, the interest in developing proprietary device
drivers is also increasing steadily. This book will initially help you
understand the basics of drivers as well as prepare for the long journey
through the Linux Kernel. This book then covers drivers development
based on various Linux subsystems such as memory management, PWM,
RTC, 110, IRQ management, and so on. The book also offers a practical
approach on direct memory access and network device drivers. By the
end of this book, you will be comfortable with the concept of device
driver development and will be in a position to write any device driver
from scratch using the latest kernel version (v4.13 at the time of writing
this book).What you will learn Use kernel facilities to develop powerful
drivers Develop drivers for widely used I12C and SPI devices and use the
regmap API Write and support devicetree from within your drivers
Program advanced drivers for network and frame buffer devices Delve
into the Linux irgdomain API and write interrupt controller drivers
Enhance your skills with regulator and PWM frameworks Develop
measurement system drivers with II10 framework Get the best from
memory management and the DMA subsystem Access and manage GPIO
subsystems and develop GPIO controller drivers Who this book is for This
book is ideal for embedded systems developers, engineers, and Linux
enthusiasts who want to learn how to write device drivers from scratch.
Whether you're new to kernel development or looking to deepen your
understanding of subsystems like I2C, SPI, and IRQs, this book provides
practical, real-world instructions tailored for working with embedded
Linux platforms. Foundational knowledge of C and basic Linux concepts
is recommended.
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Embedded Linux Development Using Yocto Project Otavio Salvador
2023-04-28 Elevate your Linux-powered system with Yocto Projects,
enhancing its stability and resilience efficiently and economically — now
upgraded to the latest Yocto Project version Purchase of the print or
Kindle book includes a free PDF eBook Key Features Optimize your Yocto
Project tools to develop efficient Linux-based projects Follow a practical
approach to learning Linux development using Yocto Project Employ the
best practices for embedded Linux and Yocto Project development Book
DescriptionThe Yocto Project is the industry standard for developing
dependable embedded Linux projects. It stands out from other
frameworks by offering time-efficient development with enhanced
reliability and robustness. With Embedded Linux Development Using
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Yocto Project, you’ll acquire an understanding of Yocto Project tools,
helping you perform different Linux-based tasks. You'll gain a deep
understanding of Poky and BitBake, explore practical use cases for
building a Linux subsystem project, employ Yocto Project tools available
for embedded Linux, and uncover the secrets of SDK, recipe tool, and
others. This new edition is aligned with the latest long-term support
release of the aforementioned technologies and introduces two new
chapters, covering optimal emulation in QEMU for faster product
development and best practices. By the end of this book, you’ll be well-
equipped to generate and run an image for real hardware boards. You'll
gain hands-on experience in building efficient Linux systems using the
Yocto Project.What you will learn Understand the basic Poky workflows
concepts along with configuring and preparing the Poky build
environment Learn with the help of up-to-date examples in the latest
version of Yocto Project Configure a build server and customize images
using Toaster Generate images and fit packages into created images
using BitBake Support the development process by setting up and using
Package feeds Debug Yocto Project by configuring Poky Build an image
for the BeagleBone Black, RaspberryPi 4, and Wandboard, and boot it
from an SD card Who this book is for If you are an embedded Linux
developer and want to broaden your knowledge about the Yocto Project
with examples of embedded development, then this book is for you.
Professionals looking for new insights into working methodologies for
Linux development will also find plenty of helpful information in this
book.

Embedded Linux Development with Yocto Project Otavio Salvador
2014-07-09 Key Features Book DescriptionA practical tutorial guide
which introduces you to the basics of Yocto Project, and also helps you
with its real hardware use to boost your Embedded Linux-based project.
If you are an embedded systems enthusiast and willing to learn about
compelling features offered by the Yocto Project, then this book is for
you. With prior experience in the embedded Linux domain, you can make
the most of this book to efficiently create custom Linux-based
systems.What you will learn Who this book is for

Linux Made Simple MARK JOHN LADO 2025-11-29 Unlock the power
of Linux in just three days! Learn Linux in 3 Daysis your fast-track guide
to mastering Linux, whether you're a beginner, career professional, or
hobbyist. Start by accessing Linux systems, connecting from Windows or
macOS, and navigating the command line with confidence. On Day 2,
gain practical skills managing files, directories, permissions, and
searches like a pro. By Day 3, dive into command-line mastery,
automation, shell customization, user management, scheduled tasks,
system monitoring, networking, and package management. Packed with
step-by-step examples, real-world scenarios, and plain-language
explanations, this book demystifies Linux, making even complex concepts
approachable. Each chapter builds on the last, ensuring you develop
practical, usable skills fast. Whether for career growth, certification
prep, or personal mastery, this guide equips you to navigate, automate,
and troubleshoot Linux effectively—on Ubuntu, Debian, Fedora, RedHat,
Mint, and more. Stop struggling and start commanding Linux with
confidence today.

Embedded Linux Essentials Handbook Mohammed Billoo 2026-01-30 Get
a complete overview of Embedded Linux, from the Kernel to Qt, and
work through hands-on examples to build, simulate, and deploy real-
world systems on Raspberry Pi 5 Key Features Learn by coding with real
examples on Raspberry Pi 5 and QEMU (for those who don’t have access
to hardware) Get introduced to Rust and see how it fits within an
embedded Linux system Use Qt, a modern GUI framework, to create
applications like a scientific instrument with live temperature sensor
data Purchase of the print or Kindle book includes a free PDF eBook
Book DescriptionEmbedded Linux now powers everything from IoT
devices to industrial systems, making it essential for embedded software
engineers to be skilled at customizing, deploying, and developing for
these platforms. This hands-on guide walks you through the core
concepts of Embedded Linux using practical, real-world examples on
Raspberry Pi 4 and 5. For those without access to hardware, it also
demonstrates how to simulate embedded Linux systems using QEMU.
This book contains code samples that you can follow along and build
three real-world projects: a Python web-based dashboard that retrieves
and displays data from a temperature sensor and two GUI applications
demonstrating how to use the Qt framework on Embedded Linux using
two different development paradigms. You'll also step into advanced
territory with Linux kernel debugging techniques and discover how to
harness eBPF, building the experience employers want and the
confidence to tackle complex embedded challenges. By the end of this
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book, you'll have a solid grasp of Embedded Linux development and the
skills to build and deploy production-ready, modern embedded
applications.What you will learn Understand the architecture,
components, and use cases of embedded Linux systems Debug and
secure the Linux kernel and modern tools like eBPF Build custom
embedded Linux images using Yocto and Buildroot Simulate custom
embedded Linux images using QEMU Flash, boot, and validate images on
Raspberry Pi hardware Develop, deploy, and debug applications using
C/C++, Python, and Qt Automate image and application builds with
Docker and GitHub Actions Apply your skills through hands-on projects
such as web interfaces and complex GUI-based instruments Who this
book is for This book is for beginner to intermediate embedded systems
engineers, software developers, and enthusiasts seeking hands-on
experience with Embedded Linux. It’s ideal for those eager to build real-
world projects using accessible hardware like the Raspberry Pi. To get
the most out of this book, you should understand basic embedded
systems concepts, be comfortable writing simple programs in C, C++, or
Python, and feel confident using the terminal and working with basic
hardware.

Embedded Linux Primer Christopher Hallinan 2010-10-26 Up-to-the-
Minute, Complete Guidance for Developing Embedded Solutions with
Linux Linux has emerged as today’s #1 operating system for embedded
products. Christopher Hallinan’s Embedded Linux Primer has proven
itself as the definitive real-world guide to building efficient, high-value,
embedded systems with Linux. Now, Hallinan has thoroughly updated
this highly praised book for the newest Linux kernels, capabilities, tools,
and hardware support, including advanced multicore processors.
Drawing on more than a decade of embedded Linux experience, Hallinan
helps you rapidly climb the learning curve, whether you’re moving from
legacy environments or you're new to embedded programming. Hallinan
addresses today’s most important development challenges and
demonstrates how to solve the problems you’'re most likely to encounter.
You'll learn how to build a modern, efficient embedded Linux
development environment, and then utilize it as productively as possible.
Hallinan offers up-to-date guidance on everything from kernel
configuration and initialization to bootloaders, device drivers to file
systems, and BusyBox utilities to real-time configuration and system
analysis. This edition adds entirely new chapters on UDEV, USB, and
open source build systems. Tour the typical embedded system and
development environment and understand its concepts and components.
Understand the Linux kernel and userspace initialization processes.
Preview bootloaders, with specific emphasis on U-Boot. Configure the
Memory Technology Devices (MTD) subsystem to interface with flash
(and other) memory devices. Make the most of BusyBox and latest open
source development tools. Learn from expanded and updated coverage of
kernel debugging. Build and analyze real-time systems with Linux. Learn
to configure device files and driver loading with UDEV. Walk through
detailed coverage of the USB subsystem. Introduces the latest open
source embedded Linux build systems. Reference appendices include U-
Boot and BusyBox commands.

Mastering Embedded Linux Programming Chris Simmonds
2017-06-30 Learn to confidently develop, debug, and deploy robust
embedded Linux systems with hands-on examples using BeagleBone and
QEMU Key Features Step-by-step guide from toolchain setup to real-time
programming with hands-on implementation Practical insights on kernel
configuration, device drivers, and memory management Covers
hardware integration using BeagleBone Black and virtual environments
via QEMU Book DescriptionEmbedded Linux runs many of the devices
we use every day, from smart TVs to WiFi routers, test equipment to
industrial controllers - all of them have Linux at their heart. Linux is a
core technology in the implementation of the inter-connected world of
the Internet of Things. You will begin by learning about the fundamental
elements that underpin all embedded Linux projects: the toolchain, the
bootloader, the kernel, and the root filesystem. You’'ll see how to create
each of these elements from scratch, and how to automate the process
using Buildroot and the Yocto Project. Moving on, you'll find out how to
implement an effective storage strategy for flash memory chips, and how
to install updates to the device remotely once it is deployed. You’ll also
get to know the key aspects of writing code for embedded Linux, such as
how to access hardware from applications, the implications of writing
multi-threaded code, and techniques to manage memory in an efficient
way. The final chapters show you how to debug your code, both in
applications and in the Linux kernel, and how to profile the system so
that you can look out for performance bottlenecks. By the end of the
book, you will have a complete overview of the steps required to create a
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successful embedded Linux system.What you will learn Evaluate the
Board Support Packages offered by most manufacturers of a system on
chip or embedded module Use Buildroot and the Yocto Project to create
embedded Linux systems quickly and efficiently Update IoT devices in
the field without compromising security Reduce the power budget of
devices to make batteries last longer Interact with the hardware without
having to write kernel device drivers Debug devices remotely using GDB,
and see how to measure the performance of the systems using powerful
tools such as perk, ftrace, and valgrind Who this book is for This book is
for embedded engineers, Linux developers, and computer science
students looking to build real-world embedded systems. It suits readers
who are familiar with basic Linux use and want to deepen their skills in
kernel configuration, debugging, and device integration.

Linux: Embedded Development Alexandru Vaduva 2016-09-27
Leverage the power of Linux to develop captivating and powerful
embedded Linux projects About This Book Explore the best practices for
all embedded product development stages Learn about the compelling
features offered by the Yocto Project, such as customization,
virtualization, and many more Minimize project costs by using open
source tools and programs Who This Book Is For If you are a developer
who wants to build embedded systems using Linux, this book is for you.
It is the ideal guide for you if you want to become proficient and broaden
your knowledge. A basic understanding of C programming and
experience with systems programming is needed. Experienced embedded
Yocto developers will find new insight into working methodologies and
ARM specific development competence. What You Will Learn Use the
Yocto Project in the embedded Linux development process Get familiar
with and customize the bootloader for a board Discover more about real-
time layer, security, virtualization, CGL, and LSB See development
workflows for the U-Boot and the Linux kernel, including debugging and
optimization Understand the open source licensing requirements and
how to comply with them when cohabiting with proprietary programs
Optimize your production systems by reducing the size of both the Linux
kernel and root filesystems Understand device trees and make changes
to accommodate new hardware on your device Design and write multi-
threaded applications using POSIX threads Measure real-time latencies
and tune the Linux kernel to minimize them In Detail Embedded Linux is
a complete Linux distribution employed to operate embedded devices
such as smartphones, tablets, PDAs, set-top boxes, and many more. An
example of an embedded Linux distribution is Android, developed by
Google. This learning path starts with the module Learning Embedded
Linux Using the Yocto Project. It introduces embedded Linux software
and hardware architecture and presents information about the
bootloader. You will go through Linux kernel features and source code
and get an overview of the Yocto Project components available. The next
module Embedded Linux Projects Using Yocto Project Cookbook takes
you through the installation of a professional embedded Yocto setup,
then advises you on best practices. Finally, it explains how to quickly get
hands-on with the Freescale ARM ecosystem and community layer using
the affordable and open source Wandboard embedded board. Moving
ahead, the final module Mastering Embedded Linux Programming takes
you through the product cycle and gives you an in-depth description of
the components and options that are available at each stage. You will see
how functions are split between processes and the usage of POSIX
threads. By the end of this learning path, your capabilities will be
enhanced to create robust and versatile embedded projects. This
Learning Path combines some of the best that Packt has to offer in one
complete, curated package. It includes content from the following Packt
products: Learning Embedded Linux Using the Yocto Project by
Alexandru Vaduva Embedded Linux Projects Using Yocto Project
Cookbook by Alex Gonzalez Mastering Embedded Linux Programming by
Chris Simmonds Style and approach This comprehensive, step-by-step,
pragmatic guide enables you to build custom versions of Linux for new
embedded systems with examples that are immediately applicable to
your embedded developments. Practical examples provide an easy-to-
follow way to learn Yocto project development using the best practices
and working methodologies. Coupled with hints and best practices, this
will help you understand embedded Linux better.

The British National Bibliography Arthur James Wells 2007
Embedded Linux Primer Christopher Hallinan 2010 Up-to-the-Minute,
Complete Guidance for Developing Embedded Solutions with Linux Linux
has emerged as today's #1 operating system for embedded products.
Christopher Hallinan's Embedded Linux Primer has proven itself as the
definitive real-world guide to building efficient, high-value, embedded
systems with Linux. Now, Hallinan has thoroughly updated this highly
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praised book for the newest Linux kernels, capabilities, tools, and
hardware support, including advanced multicore processors. Drawing on
more than a decade of embedded Linux experience, Hallinan helps you
rapidly climb the learning curve, whether you're moving from legacy
environments or you're new to embedded programming. Hallinan
addresses today's most important development challenges and
demonstrates how to solve the problems you're most likely to encounter.
You'll learn how to build a modern, efficient embedded Linux
development environment, and then utilize it as productively as possible.
Hallinan offers up-to-date guidance on everything from kernel
configuration and initialization to bootloaders, device drivers to file
systems, and BusyBox utilities to real-time configuration and system
analysis. This edition adds entirely new chapters on UDEV, USB, and
open source build systems. Tour the typical embedded system and
development environment and understand its concepts and components.
Understand the Linux kernel and userspace initialization processes.
Preview bootloaders, with specific emphasis on U-Boot. Configure the
Memory Technology Devices (MTD) subsystem to interface with flash
(and other) memory devices. Make the most of BusyBox and latest open
source development tools. Learn from expanded and updated coverage of
kernel debugging. Build and analyze real-time systems with Linux. Learn
to configure device files and driver loading with UDEV. Walk through
detailed coverage of the USB subsystem. Introduces the latest open
source embedded Linux build systems. Reference appendices include U-
Boot and BusyBox commands.
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