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a 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
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optimize and boost your linux based system with yocto project and increase its reliability
and robustness efficiently and cost effectively key features optimize your yocto project
tools to develop efficient linux based projects practical approach to learning linux
development using yocto project demonstrates concepts in a practical and easy to
understand way book descriptionyocto project is turning out to be the best integration
framework for creating reliable embedded linux projects it has the edge over other
frameworks because of its features such as less development time and improved
reliability and robustness embedded linux development using yocto project starts with an
in depth explanation of all yocto project tools to help you perform different linux based
tasks the book then moves on to in depth explanations of poky and bitbake it also
includes some practical use cases for building a linux subsystem project using yocto
project tools available for embedded linux the book also covers topics such as sdk
recipetool and others by the end of the book you will have learned how to generate and
run an image for real hardware boards and will have gained hands on experience at
building efficient linux systems using yocto project what you will learn understand the
basic concepts involved in poky workflows along with configuring and preparing the poky
build environment 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 3 and wandboard and boot it from an
sd card who this book is for if you are an embedded linux developer with a basic
knowledge of yocto project and want to broaden your knowledge with examples of
embedded development then this book is for you this book is also for professionals who

want to find new insights into working methodologies for linux development

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 yocto project you Il acquire an
understanding of yocto project tools helping you perform different linux based tasks you Il
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 gemu for faster product development and best
practices by the end of this book you Il be well equipped to generate and run an image for

real hardware boards you Il gain hands on experience in building efficient linux systems
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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

create unique and amazing projects by using the powerful combination of yocto and
raspberry pi about this book set up and configure the yocto project efficiently with
raspberry pi deploy multimedia applications from existing yocto oe layers an easy to follow
guide to utilize your custom recipes on your raspberry pi who this book is for if you are a
student or a developer of embedded software embedded linux engineer or embedded
systems in competence with raspberry pi and want to discover the yocto project then this
book is for you experience with yocto is not needed what you will learn explore the basic
concept of yocto s build system and how it is organized in order to use it efficiently with
raspberry pi generate your first image with yocto for the raspberry pi understand how to
customize your linux kernel within the yocto project customize your image in order to
integrate your own applications write your own recipes for your graphical applications
integrate a custom layer for the raspberry pi in detail the yocto project is a linux foundation
workgroup which produces tools sdk and processes configuration compilation installation
that will enable the creation of linux distributions for embedded software independent of
the architecture of embedded software raspberry pi i mx6 and so on it is a powerful build
system that allows you to master your personal or professional development this book
presents you with the configuration of the yocto framework for the raspberry pi allowing
you to create amazing and innovative projects using the yocto openembedded eco system
it starts with the basic introduction of yocto s build system and takes you through the
setup and deployment steps for yocto it then helps you to develop an understanding of
bitbake the task scheduler and learn how to create a basic recipe through a gpio
application example you can then explore the different types of yocto recipe elements
license files src uri and so on next you will learn how to customize existing recipes in
yocto oe layers and add layers to your custom environment qt5 for example style and
approach a step by step guide covering the fundamentals to create amazing new projects

with raspberry pi and yocto

this book offers readers an idea of what embedded linux software and hardware
architecture looks like cross compiling and also presents information about the bootloader

and how it can be built for a specific board this book will go through linux kernel features
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and source code present information on how to build a kernel source modules and the
linux root filesystem you Il be given an overview of the available yocto project components
how to set up yocto project eclipse ide and how to use tools such as wic and swabber that
are still under development it will present the meta realtime layer and the newly created

meta cgl layer its purpose and how it can add value to poky

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
Il 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 I
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

a 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

over 79 hands on recipes for professional embedded linux developers to optimize and
boost their yocto project know how key features optimize your yocto setup to speed up
development and debug build issues use what is quickly becoming the standard
embedded linux product builder framework the yocto project recipe based implementation
of best practices to optimize your linux system book descriptionthe yocto project has
become the de facto distribution build framework for reliable and robust embedded

systems with a reduced time to market you Il get started by working on a build system
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where you set up yocto create a build directory and learn how to debug it then you I
explore everything about the bsp layer from creating a custom layer to debugging device
tree issues in addition to this you Il learn how to add a new software layer packages data
scripts and configuration files to your system you will then cover topics based on
application development such as using the software development kit and how to use the
yocto project in various development environments toward the end you will learn how to
debug trace and profile a running system this second edition has been updated to include
new content based on the latest yocto release what you will learn optimize your yocto
project setup to speed up development and debug build issues use docker containers to
build yocto project based systems take advantage of the user friendly toaster web
interface to the yocto project build system build and debug the linux kernel and its device
trees customize your root filesystem with already supported and new yocto packages
optimize your production systems by reducing the size of both the linux kernel and root
filesystems explore the mechanisms to increase the root filesystem security understand
the open source licensing requirements and how to comply with them when cohabiting
with proprietary programs create recipes and build and run applications in ¢ ¢ python node
js and java who this book is for if you are an embedded linux developer with the basic
knowledge of yocto project this book is an ideal way to broaden your knowledge with

recipes for embedded development

this booklet is going to help newcomers to better understand the yocto project goals and
potential uses it provide an overview of the project without using technical jargon and
going straight to the point on what one should know about yocto project before deciding to
adopt it

his book gives you a complete workflow for building embedded linux systems with the
yocto project you learn how to set up the build environment organize layers write recipes
and produce stable images for real hardware each section follows a project driven
approach with steps that you apply in real builds the book explains how to work with
kernels device trees bsps sdks storage layouts and custom applications you learn how to
patch drivers extend metadata design partitions and deploy images on sd emmc nand and
spi devices you also learn how to diagnose build errors trace runtime faults test hardware
and confirm system stability this guide supports long term development you get
procedures for checking memory usage thermal output service uptime filesystem health
and network stability these checks help you produce systems ready for field use and
predictable over long runs who this book is for embedded linux engineers who build
products on custom boards developers who work with kernels drivers and hardware
interfaces teams that maintain bsps and need a reference for stable workflows engineers
moving from basic yocto use to full system control professionals who need a clean step by
step guide for production work what is inside the book workspace setup and build
preparation layer creation updates and validation recipe writing extensions and metadata

structure kernel configuration patches rebuilds and testing device tree updates and
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hardware preparation bsp design machine configuration and bootloader setup sdk builds
cross compilation tasks and integration storage layout planning for all major flash types
flashing steps for sd emmc nand and spi runtime tests diagnostics and long term stability
checks tools for analysis debugging and deployment what makes this book the right one it
follows a direct project based approach it explains each step with clear examples it uses
practical procedures tested on real hardware it covers the full workflow from source to
deployment it gives you repeatable methods for stable builds it includes strong diagnostic
and validation steps for production work this structure gives readers a dependable guide

for building testing and deploying complete embedded linux systems with yocto

embedded computers have become very complex and are now called upon to solve a
range of increasingly advanced problems this added complexity means embedded
systems need even more complex operating systems in order to work as required the
yocto project is now the effective standard for most embedded systems around the world
due to its robustness and high configuration availability of software packages and the
ability to support several hardware platforms with common mechanisms so that
developers can deploy their systems with ease regardless of the machine yocto project
customization for linux is not just another book talking about the yocto project but shows
how the yocto build system really works developers can easily and quickly move from the
demo yocto project distributions that silicon vendors rely on for their development kits to
their final product this book is a practical guide teaching you everything you need to know
about writing new recipes and customizing existing ones by explaining the build system
internals and how to manage them for your ongoing projects you will learn to understand
yocto project internals and how yocto project tools work how to define a new meta layer or
a new machine distro in order to generate a custom yocto project image for their
embedded system to generate a new yocto project recipe for your software or to alter an
already existing recipe in order to fit your needs how to update one or more packages on
their running yocto project system how to optimize and effectively manage the yocto build
system who is it for this is for embedded developers as well as linux users who want to

know more how to use yocto

this reference manual consists of the following using the yocto project provides an
overview of the components that make up the yocto project followed by information about
debugging images created in the yocto project a closer look at the yocto project
development environment provides a more detailed look at the yocto project development
environment within the context of development technical details describes fundamental
yocto project components as well as an explanation behind how the yocto project uses
shared state sstate cache to speed build time migrating to a newer yocto project release
describes release specific information that helps you move from one yocto project release
to another classes describes the classes used in the yocto project tasks describes the
tasks defined by the openembedded build system qa error and warning messages lists

and describes qa warning and error messages images describes the standard images that
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the yocto project supports features describes mechanisms for creating distribution
machine and image features during the build process using the openembedded build
system variables glossary presents most variables used by the openembedded build
system which uses bitbake entries describe the function of the variable and how to apply
them variable context provides variable locality or context faq provides answers for
commonly asked questions in the yocto project development environment contributing to

the yocto project provides guidance on how you can contribute back to the yocto project

embedded linux development using yocto projects gives you a deeper insight into yocto
project s build system and addresses the latest long term support release tools and topics

to help you perform different linux based tasks

the yocto project handbook a practical guide to building and customizing embedded linux
systems is the definitive technical resource for professional engineers and architects it
moves beyond introductory guides providing the precise architectural discipline and
workflow mastery required for scaling multi product roadmaps and ensuring long term
maintenance this handbook transforms the complex yocto project into a predictable
auditable and robust framework for system construction are you prepared to minimize
technical debt and maximize product lifespan what sets this book apart this
comprehensive handbook provides deep actionable insights into understanding the yocto
project defining the core architecture including bitbake metadata recipes and layers and
making the strategic decision between yocto and buildroot working with layers mastering
the layer system for scalable customization managing third party bsps and preventing
upstream metadata conflicts using bbappend files board support packages and the linux
kernel implementing crucial kernel configurations applying patches via fragment based
models and customizing device trees for specific hardware application development with
yocto sdk decoupling application development using the extensible sdk esdk and the
devtool utility for rapid cross compilation and integrating with ides like vs code and eclipse
debugging and optimization utilizing bitbake introspection bitbake e bitbake g and runtime
tools gdb strace to resolve metadata issues alongside strategies for reducing build times
and shrinking final image sizes reproducibility version control and ci cd enforcing version
pinning managing artifacts with dl dir and sstate mirrors and automating builds in ci cd
pipelines jenkins gitlab deployment and long term maintenance architecting robust
security selinux secure boot and integrating solutions like mender for resilient over the air
ota updates using the a b partitioning scheme stop wasting time on manual toolchain
management gain the expert knowledge needed to build secure and maintain complex
embedded linux devices reliably for years build your future product with confidence get

your copy today

if you are an embedded developer learning about embedded linux with some experience
with the yocto project this book is the ideal way to become proficient and broaden your
knowledge with examples that are immediately applicable to your embedded

developments experienced embedded yocto developers will find new insight into working
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methodologies and arm specific development competence

the following list describes what you can get from this book information that lets you get
set up to develop using the yocto project information to help developers who are new to
the open source environment and to the distributed revision control system git which the
yocto project uses an understanding of common end to end development models and
tasks information about common development tasks generally used during image
development for embedded devices information on using the yocto project integration of
the quickemulator gemu which lets you simulate running on hardware an image you have
built using the openembedded build system many references to other sources of related

information

the yocto project produces tools and processes that enable the creation of linux
distributions for embedded software independent of the architecture beaglebone black is a
platform that allows users to perform installation and customizations to their liking quickly
and easily starting with a basic introduction to yocto project s build system this book will
take you through the setup and deployment steps for yocto project you will develop an
understanding of bitbake learn how to create a basic recipe and explore the different types
of yocto project recipe elements moving on you will be able to customize existing recipes
in layers and create a home surveillance solution using your webcam as well as creating
other advanced projects using beaglebone black and yocto project by the end of the book
you will have all the necessary skills exposure and experience to complete projects based

on yocto project and beaglebone black

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 Il 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 Il 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 Il be able to

8 Embedded Linux Development With Yocto Project



Embedded Linux Development With Yocto Project

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 Il need a solid grasp on posix standard c

programming and shell scripting

over 79 hands on recipes for professional embedded linux developers to optimize and
boost their yocto project know how about this book optimize your yocto setup to speed up
development and debug build issues use what is quickly becoming the standard
embedded linux product builder framework the yocto project recipe based implementation
of best practices to optimize your linux system who this book is for if you are an
embedded linux developer with the basic knowledge of yocto project this book is an ideal
way to broaden your knowledge with recipes for embedded development what you will
learn optimize your yocto project setup to speed up development and debug build issues
use docker containers to build yocto project based systems take advantage of the user
friendly toaster web interface to the yocto project build system build and debug the linux
kernel and its device trees customize your root filesystem with already supported and new
yocto packages optimize your production systems by reducing the size of both the linux
kernel and root filesystems explore the mechanisms to increase the root filesystem
security understand the open source licensing requirements and how to comply with them
when cohabiting with proprietary programs create recipes and build and run applications
in ¢ ¢ python node js and java in detail the yocto project has become the de facto
distribution build framework for reliable and robust embedded systems with a reduced
time to market you Il get started by working on a build system where you set up yocto
create a build directory and learn how to debug it then you Il explore everything about the
bsp layer from creating a custom layer to debugging device tree issues in addition to this
you Il learn how to add a new software layer packages data scripts and configuration files
to your system you will then cover topics based on application development such as using
the software development kit and how to use the yocto project in various development
environments toward the end you will learn how to debug trace and profile a running
system this second edition has been updated to include new content based on the latest

yocto release style and approach this recipe based book will guide you through all the
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development stages of an embedded linux product design using the yocto project

downloading the example code for this book you can download the example code files for

all packt books you have purchased fromy
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Introduction

The digital age has revolutionized the way
we read, making books more accessible
than ever. With the rise of ebooks, readers
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ebooks, free ebook sites have emerged as
a popular choice. These sites offer a
treasure trove of knowledge and
entertainment without the cost. But what
makes these sites so valuable, and where
can you find the best ones? Let's dive into

the world of free ebook sites.
Benefits of Free Ebook Sites

When it comes to reading, free ebook sites

offer numerous advantages.

Cost Savings

First and foremost, they save you money.
Buying books can be expensive, especially
if you're an avid reader. Free ebook sites
allow you to access a vast array of books

without spending a dime.

Accessibility

These sites also enhance accessibility.
Whether you're at home, on the go, or
halfway around the world, you can access
your favorite titles anytime, anywhere,

provided you have an internet connection.

Variety of Choices

Moreover, the variety of choices available

is astounding. From classic literature to
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contemporary novels, academic texts to
children's books, free ebook sites cover all

genres and interests.

Top Free Ebook Sites

There are countless free ebook sites, but a
few stand out for their quality and range of

offerings.

Project Gutenberg

Project Gutenberg is a pioneer in offering
free ebooks. With over 60,000 titles, this
site provides a wealth of classic literature in

the public domain.
Open Library

Open Library aims to have a webpage for
every book ever published. It offers millions
of free ebooks, making it a fantastic

resource for readers.

Google Books

Google Books allows users to search and
preview millions of books from libraries and
publishers worldwide. While not all books

are available for free, many are.

ManyBooks

ManyBooks offers a large selection of free
ebooks in various genres. The site is user-
friendly and offers books in multiple

formats.

BookBoon

BookBoon specializes in free textbooks and
business books, making it an excellent

resource for students and professionals.
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How to Download Ebooks Safely

Downloading ebooks safely is crucial to
avoid pirated content and protect your

devices.

Avoiding Pirated Content

Stick to reputable sites to ensure you're not
downloading pirated content. Pirated
ebooks not only harm authors and

publishers but can also pose security risks.

Ensuring Device Safety

Always use antivirus software and keep
your devices updated to protect against
malware that can be hidden in downloaded

files.

Legal Considerations

Be aware of the legal considerations when
downloading ebooks. Ensure the site has
the right to distribute the book and that

you're not violating copyright laws.

Using Free Ebook Sites for
Education

Free ebook sites are invaluable for

educational purposes.

Academic Resources

Sites like Project Gutenberg and Open
Library offer numerous academic
resources, including textbooks and

scholarly articles.

Learning New Skills

You can also find books on various skKills,
from cooking to programming, making

these sites great for personal development.
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Supporting Homeschooling

For homeschooling parents, free ebook
sites provide a wealth of educational
materials for different grade levels and

subjects.

Genres Available on Free Ebook
Sites

The diversity of genres available on free
ebook sites ensures there's something for

everyone.
Fiction

From timeless classics to contemporary
bestsellers, the fiction section is brimming
with options.

Non-Fiction

Non-fiction enthusiasts can find
biographies, self-help books, historical

texts, and more.

Textbooks

Students can access textbooks on a wide
range of subjects, helping reduce the

financial burden of education.
Children's Books

Parents and teachers can find a plethora of
children's books, from picture books to

young adult novels.

Accessibility Features of Ebook Sites

Ebook sites often come with features that

enhance accessibility.
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Audiobook Options

Many sites offer audiobooks, which are
great for those who prefer listening to

reading.
Adjustable Font Sizes

You can adjust the font size to suit your
reading comfort, making it easier for those

with visual impairments.
Text-to-Speech Capabilities

Text-to-speech features can convert written
text into audio, providing an alternative way

to enjoy books.

Tips for Maximizing Your Ebook
Experience

To make the most out of your ebook

reading experience, consider these tips.

Choosing the Right Device

Whether it's a tablet, an e-reader, or a
smartphone, choose a device that offers a

comfortable reading experience for you.

Organizing Your Ebook Library

Use tools and apps to organize your ebook
collection, making it easy to find and

access your favorite titles.

Syncing Across Devices

Many ebook platforms allow you to sync
your library across multiple devices, so you
can pick up right where you left off, no

matter which device you're using.
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Challenges and Limitations

Despite the benefits, free ebook sites come

with challenges and limitations.

Quality and Availability of Titles

Not all books are available for free, and
sometimes the quality of the digital copy

can be poor.

Digital Rights Management (DRM)

DRM can restrict how you use the ebooks
you download, limiting sharing and

transferring between devices.

Internet Dependency

Accessing and downloading ebooks
requires an internet connection, which can
be a limitation in areas with poor

connectivity.

Future of Free Ebook Sites

The future looks promising for free ebook

sites as technology continues to advance.

Technological Advances

Improvements in technology will likely make
accessing and reading ebooks even more

seamless and enjoyable.

Expanding Access

Efforts to expand internet access globally
will help more people benefit from free

ebook sites.

Role in Education

14

As educational resources become more
digitized, free ebook sites will play an

increasingly vital role in learning.

Conclusion

In summary, free ebook sites offer an
incredible opportunity to access a wide
range of books without the financial burden.
They are invaluable resources for readers
of all ages and interests, providing
educational materials, entertainment, and
accessibility features. So why not explore
these sites and discover the wealth of

knowledge they offer?

FAQs

Are free ebook sites legal? Yes, most free
ebook sites are legal. They typically offer
books that are in the public domain or have
the rights to distribute them. How do | know
if an ebook site is safe? Stick to well-known
and reputable sites like Project Gutenberg,
Open Library, and Google Books. Check
reviews and ensure the site has proper
security measures. Can | download ebooks
to any device? Most free ebook sites offer
downloads in multiple formats, making
them compatible with various devices like
e-readers, tablets, and smartphones. Do
free ebook sites offer audiobooks? Many
free ebook sites offer audiobooks, which
are perfect for those who prefer listening to
their books. How can | support authors if |
use free ebook sites? You can support
authors by purchasing their books when
possible, leaving reviews, and sharing their

work with others.
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