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Master the techniques needed to build great, efficient embedded devices on Linux
About This Book Discover how to build and configure reliable embedded Linux devices
This book has been updated to include Linux 4.9 and Yocto Project 2.2 (Morty) This
comprehensive guide covers the remote update of devices in the field and power
management Who This Book Is For If you are an engineer who wishes to understand
and use Linux in embedded devices, this book is for you. It is also for Linux developers
and system programmers who are familiar with embedded systems and want to learn
and program the best in class devices. It is appropriate for students studying embedded
techniques, for developers implementing embedded Linux devices, and engineers
supporting existing Linux devices. 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 Find out how to configure Linux as a real-time operating system In
Detail Embedded Linux runs many of the devices we use every day, from smart TVs to
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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. The comprehensive guide shows you the technologies and
techniques required to build Linux into embedded systems. 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 successful embedded Linux system. Style and approach This book
is an easy-to-follow and pragmatic guide with in-depth analysis of the implementation of
embedded devices. It follows the life cycle of a project from inception through to
completion, at each stage giving both the theory that underlies the topic and practical
step-by-step walkthroughs of an example implementation.
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Using the training lecture materials from Bootlin, learn how to make the Linux kernel
support new hardware, both for driving new devices and for supporting a new board.
You will get familiar with how Linux abstracts the hardware and how it uses buses to
bind devices to drivers. This book also covers the infrastructure that Linux offers to
support device driver development: managing memory, mapping registers, registering
interrupt handlers, locking and debugging primitives. To run the practical labs, you will
need an affordable electronic board, and the corresponding - "Training Labs" booklet.
Effectively integrating theory and hands-on practice, Networking Systems Design and
Development provides students and IT professionals with the knowledge and skills
needed to design, implement, and manage fully functioning network systems using
readily available Linux networking tools. Recognizing that most students are beginners
in the field of ne
Welcome to Real-Time Bluetooth Networks - Shape the World. This book, now in its
second printing December 2017, offers a format geared towards hands-on self-paced
learning. The overarching goal is to give you the student an experience with real-time
operating systems that is based on the design and development of a simplified RTOS
that exercises all the fundamental concepts. To keep the discourse grounded in
practice we have refrained from going too deep into any one topic. We believe this will
equip the student with the knowledge necessary to explore more advanced topics on
their own. In essence, we will teach you the skills of the trade, but mastery is the
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journey you will have to undertake on your own. An operating system (OS) is layer of
software that sits on top of the hardware. It manages the hardware resources so that
the applications have the illusion that they own the hardware all to themselves. A realtime system is one that not only gets the correct answer but gets the correct answer at
the correct time. Design and development of an OS therefore requires both,
understanding the underlying architecture in terms of the interface (instruction set
architecture, ISA) it provides to the software, and organizing the software to exploit this
interface and present it to user applications. The decisions made in effectively
managing the underlying architecture becomes more crucial in real-time systems as the
performance (specifically timing) demands go beyond simple logical correctness. The
architecture we will focus on is the ARM ISA, which is a very popular architecture in the
embedded device ecosystem where real-time systems proliferate. A quick introduction
to the ISA will be followed by specifics of TI's offering of this ISA as the Tiva and
MSP432 Launchpad microcontroller. To make the development truly compelling we
need a target application that has real-time constraints and multi-threading needs. To
that end you will incrementally build a personal fitness device with Bluetooth
connectivity. The Bluetooth connectivity will expose you to the evolving domain of
Internet-of-things (IoT) where our personal fitness device running a custom RTOS will
interact with a smartphone.
Master the art of developing customized device drivers for your embedded Linux
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systems Key Features Stay up to date with the Linux PCI, ASoC, and V4L2 subsystems
and write device drivers for them Get to grips with the Linux kernel power management
infrastructure Adopt a practical approach to customizing your Linux environment using
best practices Book Description Linux is one of the fastest-growing operating systems
around the world, and in the last few years, the Linux kernel has evolved significantly to
support a wide variety of embedded devices with its improved subsystems and a range
of new features. With this book, you'll find out how you can enhance your skills to write
custom device drivers for your Linux operating system. Mastering Linux Device Driver
Development provides complete coverage of kernel topics, including video and audio
frameworks, that usually go unaddressed. You'll work with some of the most complex
and impactful Linux kernel frameworks, such as PCI, ALSA for SoC, and Video4Linux2,
and discover expert tips and best practices along the way. In addition to this, you'll
understand how to make the most of frameworks such as NVMEM and Watchdog.
Once you've got to grips with Linux kernel helpers, you'll advance to working with
special device types such as Multi-Function Devices (MFD) followed by video and audio
device drivers. By the end of this book, you'll be able to write feature-rich device drivers
and integrate them with some of the most complex Linux kernel frameworks, including
V4L2 and ALSA for SoC. What you will learn Explore and adopt Linux kernel helpers for
locking, work deferral, and interrupt management Understand the Regmap subsystem
to manage memory accesses and work with the IRQ subsystem Get to grips with the
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PCI subsystem and write reliable drivers for PCI devices Write full multimedia device
drivers using ALSA SoC and the V4L2 framework Build power-aware device drivers
using the kernel power management framework Find out how to get the most out of
miscellaneous kernel subsystems such as NVMEM and Watchdog Who this book is for
This book is for embedded developers, Linux system engineers, and system
programmers who want to explore Linux kernel frameworks and subsystems. C
programming skills and a basic understanding of driver development are necessary to
get started with this book.
Linux® is being adopted by an increasing number of embedded systems developers,
who have been won over by its sophisticated scheduling and networking, its cost-free
license, its open development model, and the support offered by rich and powerful
programming tools. While there is a great deal of hype surrounding the use of Linux in
embedded systems, there is not a lot of practical information. Building Embedded Linux
Systems is the first in-depth, hard-core guide to putting together an embedded system
based on the Linux kernel. This indispensable book features arcane and previously
undocumented procedures for: Building your own GNU development toolchain Using an
efficient embedded development framework Selecting, configuring, building, and
installing a target-specific kernel Creating a complete target root filesystem Setting up,
manipulating, and using solid-state storage devices Installing and configuring a
bootloader for the target Cross-compiling a slew of utilities and packages Debugging
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your embedded system using a plethora of tools and techniques Details are provided
for various target architectures and hardware configurations, including a thorough
review of Linux's support for embedded hardware. All explanations rely on the use of
open source and free software packages. By presenting how to build the operating
system components from pristine sources and how to find more documentation or help,
this book greatly simplifies the task of keeping complete control over one's embedded
operating system, whether it be for technical or sound financial reasons.Author Karim
Yaghmour, a well-known designer and speaker who is responsible for the Linux Trace
Toolkit, starts by discussing the strengths and weaknesses of Linux as an embedded
operating system. Licensing issues are included, followed by a discussion of the basics
of building embedded Linux systems. The configuration, setup, and use of over forty
different open source and free software packages commonly used in embedded Linux
systems are also covered. uClibc, BusyBox, U-Boot, OpenSSH, thttpd, tftp, strace, and
gdb are among the packages discussed.
Learn to develop customized device drivers for your embedded Linux system About
This Book Learn to develop customized Linux device drivers Learn the core concepts of
device drivers such as memory management, kernel caching, advanced IRQ
management, and so on. Practical experience on the embedded side of Linux Who This
Book Is For This book will help anyone who wants to get started with developing their
own Linux device drivers for embedded systems. Embedded Linux users will benefit
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highly from this book. This book covers all about device driver development, from char
drivers to network device drivers to memory management. What You Will Learn Use
kernel facilities to develop powerful drivers Develop drivers for widely used I2C 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
irqdomain API and write interrupt controller drivers Enhance your skills with regulator
and PWM frameworks Develop measurement system drivers with IIO framework Get
the best from memory management and the DMA subsystem Access and manage
GPIO subsystems and develop GPIO controller drivers In Detail Linux 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, IIO, 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
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from scratch using the latest kernel version (v4.13 at the time of writing this book). Style
and approach A set of engaging examples to develop Linux device drivers
This book contains the practical labs corresponding to the "Linux Kernel and Driver
Development: Training Handouts" book from Bootlin. Get your hands on an embedded
board based on an ARM processor (the Beagle Bone Black board), and apply what you
learned: write a Device Tree to declare devices connected to your board, configure pin
multiplexing, and implement drivers for I2C and serial devices. You will learn how to
manage multiple devices with the same driver, to acces and write hardware registers, to
allocate memory, to register and manage interrupts, as well as how to debug your code
and interpret the kernel error messages. You will also keep an eye on the board and
CPU datasheets so that you will always understand the values that you feed to the
kernel.
The aim of this book is to provide a practical introduction to the foundations of modern
operating systems, with a particular focus on GNU/Linux and the Arm platform. The
unique perspective of the authors is that they explain operating systems theory and
concepts but also ground them in practical use through illustrative examples.

Learn to design and develop safe and reliable embedded systems Key Features
Identify and overcome challenges in embedded environments Understand the
steps required to increase the security of IoT solutions Build safety-critical and
memory-safe parallel and distributed embedded systems Book Description
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Embedded systems are self-contained devices with a dedicated purpose. We
come across a variety of fields of applications for embedded systems in
industries such as automotive, telecommunications, healthcare and consumer
electronics, just to name a few. Embedded Systems Architecture begins with a
bird's eye view of embedded development and how it differs from the other
systems that you may be familiar with. You will first be guided to set up an
optimal development environment, then move on to software tools and
methodologies to improve the work flow. You will explore the boot-up
mechanisms and the memory management strategies typical of a real-time
embedded system. Through the analysis of the programming interface of the
reference microcontroller, you'll look at the implementation of the features and
the device drivers. Next, you'll learn about the techniques used to reduce power
consumption. Then you will be introduced to the technologies, protocols and
security aspects related to integrating the system into IoT solutions. By the end of
the book, you will have explored various aspects of embedded architecture,
including task synchronization in a multi-threading environment, and the safety
models adopted by modern real-time operating systems. What you will learn
Participate in the design and definition phase of an embedded product Get to
grips with writing code for ARM Cortex-M microcontrollers Build an embedded
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development lab and optimize the workflow Write memory-safe code Understand
the architecture behind the communication interfaces Understand the design and
development patterns for connected and distributed devices in the IoT Master
multitask parallel execution patterns and real-time operating systems Who this
book is for If you’re a software developer or designer wanting to learn about
embedded programming, this is the book for you. You’ll also find this book useful
if you’re a less experienced embedded programmer willing to expand your
knowledge.
Embedded Linux Development is designed to give experienced programmers a
solid understanding of adapting the Linux kernel and customized user-space
libraries and utilities to embedded applications such as those in use in consumer
electronics, military, medical, industrial, and auto industries. This five day course
includes extensive hands-on exercises and demonstrations designed to give you
the necessary tools to develop an embedded Linux device.
Expand Raspberry Pi capabilities with fundamental engineering principles
Exploring Raspberry Pi is the innovators guide to bringing Raspberry Pi to life.
This book favors engineering principles over a 'recipe' approach to give you the
skills you need to design and build your own projects. You'll understand the
fundamental principles in a way that transfers to any type of electronics,
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electronic modules, or external peripherals, using a "learning by doing" approach
that caters to both beginners and experts. The book begins with basic Linux and
programming skills, and helps you stock your inventory with common parts and
supplies. Next, you'll learn how to make parts work together to achieve the goals
of your project, no matter what type of components you use. The companion
website provides a full repository that structures all of the code and scripts, along
with links to video tutorials and supplementary content that takes you deeper into
your project. The Raspberry Pi's most famous feature is its adaptability. It can be
used for thousands of electronic applications, and using the Linux OS expands
the functionality even more. This book helps you get the most from your
Raspberry Pi, but it also gives you the fundamental engineering skills you need to
incorporate any electronics into any project. Develop the Linux and programming
skills you need to build basic applications Build your inventory of parts so you can
always "make it work" Understand interfacing, controlling, and communicating
with almost any component Explore advanced applications with video, audio, realworld interactions, and more Be free to adapt and create with Exploring
Raspberry Pi.
Until the late 1980s, information processing was associated with large mainframe
computers and huge tape drives. During the 1990s, this trend shifted toward
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information processing with personal computers, or PCs. The trend toward
miniaturization continues and in the future the majority of information processing
systems will be small mobile computers, many of which will be embedded into
larger products and interfaced to the physical environment. Hence, these kinds of
systems are called embedded systems. Embedded systems together with their
physical environment are called cyber-physical systems. Examples include
systems such as transportation and fabrication equipment. It is expected that the
total market volume of embedded systems will be significantly larger than that of
traditional information processing systems such as PCs and mainframes.
Embedded systems share a number of common characteristics. For example,
they must be dependable, efficient, meet real-time constraints and require
customized user interfaces (instead of generic keyboard and mouse interfaces).
Therefore, it makes sense to consider common principles of embedded system
design. Embedded System Design starts with an introduction into the area and a
survey of specification models and languages for embedded and cyber-physical
systems. It provides a brief overview of hardware devices used for such systems
and presents the essentials of system software for embedded systems, like realtime operating systems. The book also discusses evaluation and validation
techniques for embedded systems. Furthermore, the book presents an overview
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of techniques for mapping applications to execution platforms. Due to the
importance of resource efficiency, the book also contains a selected set of
optimization techniques for embedded systems, including special compilation
techniques. The book closes with a brief survey on testing. Embedded System
Design can be used as a text book for courses on embedded systems and as a
source which provides pointers to relevant material in the area for PhD students
and teachers. It assumes a basic knowledge of information processing hardware
and software. Courseware related to this book is available at
http://ls12-www.cs.tu-dortmund.de/~marwedel.
Provides information on writing a driver in Linux, covering such topics as
character devices, network interfaces, driver debugging, concurrency, and
interrupts.
Since the introduction of Linix version 1.2 in March 1995, a worldwide community
has evolved from programmers who were attracted by the reliability and flexibility
of this completely free operating system. Now at version 2.0, Linux is no longer
simply the operating system of choice for hackers, but is being successfully
employed in commercial software development, by Internet providers and in
research and teaching. This book is written for anybody who wants to learn more
about Linux. It explains the inner mechanisms of Linux from process scheduling
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to memory management and file systems, and will tell you all you need to know
about the structure of the kernel, the heart of the Linux operating system. This
New Edition: has been thoroughly updated throughout to cover Linux 2.0 shows
you how the Linux operating system actually works so that you can start to
program the Linux kernel for yourself introduces the kernel sources and
describes basic algorithms and data structures, such as scheduling and task
structure helps you to understand file systems, networking, and how systems
boot The accompanying CD-ROM contains Slackware distribution 3.1 together
with its complete source code, the Linux kernel sources up to version 2.0.27, the
PC speaker driver, and a wealth of documentation. 0201331438B04062001
Benvenuti describes the relationship between the Internet's TCP/IP
implementation and the Linux Kernel so that programmers and advanced
administrators can modify and fine-tune their network environment.
Today, Linux is included with nearly every embedded platform. Embedded
developers can take a more modern route and spend more time tuning Linux and
taking advantage of open source code to build more robust, feature-rich
applications. While Gene Sally does not neglect porting Linux to new hardware,
modern embedded hardware is more sophisticated than ever: most systems
include the capabilities found on desktop systems. This book is written from the
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perspective of a user employing technologies and techniques typically reserved
for desktop systems. Modern guide for developing embedded Linux systems
Shows you how to work with existing Linux embedded system, while still teaching
how to port Linux Explains best practices from somebody who has done it before
What others in the trenches say about The Pragmatic Programmer... “The cool
thing about this book is that it’s great for keeping the programming process
fresh. The book helps you to continue to grow and clearly comes from people
who have been there.” —Kent Beck, author of Extreme Programming Explained:
Embrace Change “I found this book to be a great mix of solid advice and
wonderful analogies!” —Martin Fowler, author of Refactoring and UML Distilled “I
would buy a copy, read it twice, then tell all my colleagues to run out and grab a
copy. This is a book I would never loan because I would worry about it being
lost.” —Kevin Ruland, Management Science, MSG-Logistics “The wisdom and
practical experience of the authors is obvious. The topics presented are relevant
and useful.... By far its greatest strength for me has been the outstanding
analogies—tracer bullets, broken windows, and the fabulous helicopter-based
explanation of the need for orthogonality, especially in a crisis situation. I have
little doubt that this book will eventually become an excellent source of useful
information for journeymen programmers and expert mentors alike.” —John
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Lakos, author of Large-Scale C++ Software Design “This is the sort of book I will
buy a dozen copies of when it comes out so I can give it to my clients.” —Eric
Vought, Software Engineer “Most modern books on software development fail to
cover the basics of what makes a great software developer, instead spending
their time on syntax or technology where in reality the greatest leverage possible
for any software team is in having talented developers who really know their craft
well. An excellent book.” —Pete McBreen, Independent Consultant “Since
reading this book, I have implemented many of the practical suggestions and tips
it contains. Across the board, they have saved my company time and money
while helping me get my job done quicker! This should be a desktop reference for
everyone who works with code for a living.” —Jared Richardson, Senior Software
Developer, iRenaissance, Inc. “I would like to see this issued to every new
employee at my company....” —Chris Cleeland, Senior Software Engineer, Object
Computing, Inc. “If I’m putting together a project, it’s the authors of this book
that I want. . . . And failing that I’d settle for people who’ve read their book.”
—Ward Cunningham Straight from the programming trenches, The Pragmatic
Programmer cuts through the increasing specialization and technicalities of
modern software development to examine the core process--taking a
requirement and producing working, maintainable code that delights its users. It
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covers topics ranging from personal responsibility and career development to
architectural techniques for keeping your code flexible and easy to adapt and
reuse. Read this book, and you'll learn how to Fight software rot; Avoid the trap
of duplicating knowledge; Write flexible, dynamic, and adaptable code; Avoid
programming by coincidence; Bullet-proof your code with contracts, assertions,
and exceptions; Capture real requirements; Test ruthlessly and effectively;
Delight your users; Build teams of pragmatic programmers; and Make your
developments more precise with automation. Written as a series of self-contained
sections and filled with entertaining anecdotes, thoughtful examples, and
interesting analogies, The Pragmatic Programmer illustrates the best practices
and major pitfalls of many different aspects of software development. Whether
you're a new coder, an experienced programmer, or a manager responsible for
software projects, use these lessons daily, and you'll quickly see improvements in
personal productivity, accuracy, and job satisfaction. You'll learn skills and
develop habits and attitudes that form the foundation for long-term success in
your career. You'll become a Pragmatic Programmer.
Based upon the authors' experience in designing and deploying an embedded Linux
system with a variety of applications, Embedded Linux System Design and
Development contains a full embedded Linux system development roadmap for
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systems architects and software programmers. Explaining the issues that arise out of
the use of Linux in embedded systems, the book facilitates movement to embedded
Linux from traditional real-time operating systems, and describes the system design
model containing embedded Linux. This book delivers practical solutions for writing,
debugging, and profiling applications and drivers in embedded Linux, and for
understanding Linux BSP architecture. It enables you to understand: various drivers
such as serial, I2C and USB gadgets; uClinux architecture and its programming model;
and the embedded Linux graphics subsystem. The text also promotes learning of
methods to reduce system boot time, optimize memory and storage, and find memory
leaks and corruption in applications. This volume benefits IT managers in planning to
choose an embedded Linux distribution and in creating a roadmap for OS transition. It
also describes the application of the Linux licensing model in commercial products.
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.
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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
Page 20/40

Download File PDF Embedded Linux Training Lab Book Electrons
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.
Using the training lecture materials from Bootlin, learn how to build an embedded Linux
entirely from scratch, using the same tools and resources as the embedded Linux
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community. Make you own cross-compiling toolchain, compile and install your
bootloader and Linux kernel, make a custom root filesystem, manage your storage in
an efficient and reliable way, cross-compile extra open-source component together with
your own applications, implement real-time requirements and quickly get a working
prototype! To run the practical labs, you will need an affordable electronic board, and
volume 2 - "Training labs".
This is the eBook of the printed book and may not include any media, website access
codes, or print supplements that may come packaged with the bound book. Used by
sites as varied as Twitter, GitHub, Disney, and Airbnb, Ruby on Rails is one of the most
popular frameworks for developing web applications, but it can be challenging to learn
and use. Whether you’re new to web development or new only to Rails, Ruby on
Rails™ Tutorial, Fourth Edition, is the solution. Best-selling author and leading Rails
developer Michael Hartl teaches Rails by guiding you through the development of three
example applications of increasing sophistication. The tutorial’s examples focus on the
general principles of web development needed for virtually any kind of website. The
updates to this edition include full compatibility with Rails 5, a division of the largest
chapters into more manageable units, and a huge number of new exercises
interspersed in each chapter for maximum reinforcement of the material. This
indispensable guide provides integrated tutorials not only for Rails, but also for the
essential Ruby, HTML, CSS, and SQL skills you need when developing web
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applications. Hartl explains how each new technique solves a real-world problem, and
then he demonstrates it with bite-sized code that’s simple enough to understand, yet
novel enough to be useful. Whatever your previous web development experience, this
book will guide you to true Rails mastery. This book will help you Install and set up your
Rails development environment, including pre-installed integrated development
environment (IDE) in the cloud Go beyond generated code to truly understand how to
build Rails applications from scratch Learn testing and test-driven development (TDD)
Effectively use the Model-View-Controller (MVC) pattern Structure applications using
the REST architecture Build static pages and transform them into dynamic ones Master
the Ruby programming skills all Rails developers need Create high-quality site layouts
and data models Implement registration and authentication systems, including
validation and secure passwords Update, display, and delete users Upload images in
production using a cloud storage service Implement account activation and password
reset, including sending email with Rails Add social features and microblogging,
including an introduction to Ajax Record version changes with Git and create a secure
remote repository at Bitbucket Deploy your applications early and often with Heroku
Linux Kernel and Driver Development - Practical LabsCreatespace Independent
Publishing Platform
Authored by two of the leading authorities in the field, this guide offers readers the
knowledge and skills needed to achieve proficiency with embedded software.
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Learn how to use microcontrollers without all the frills and math. This book uses a
practical approach to show you how to develop embedded systems with 8 bit PIC
microcontrollers using the XC8 compiler. It's your complete guide to understanding
modern PIC microcontrollers. Are you tired of copying and pasting code into your
embedded projects? Do you want to write your own code from scratch for
microcontrollers and understand what your code is doing? Do you want to move
beyond the Arduino? Then Programming PIC Microcontrollers with XC8 is for you!
Written for those who want more than an Arduino, but less than the more complex
microcontrollers on the market, PIC microcontrollers are the next logical step in your
journey. You'll also see the advantage that MPLAB X offers by running on Windows,
MAC and Linux environments. You don't need to be a command line expert to work
with PIC microcontrollers, so you can focus less on setting up your environment and
more on your application. What You’ll Learn Set up the MPLAB X and XC8 compilers
for microcontroller development Use GPIO and PPS Review EUSART and Software
UART communications Use the eXtreme Low Power (XLP) options of PIC
microcontrollers Explore wireless communications with WiFi and Bluetooth Who This
Book Is For Those with some basic electronic device and some electronic equipment
and knowledge. This book assumes knowledge of the C programming language and
basic knowledge of digital electronics though a basic overview is given for both. A
complete newcomer can follow along, but this book is heavy on code, schematics and
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images and focuses less on the theoretical aspects of using microcontrollers. This book
is also targeted to students wanting a practical overview of microcontrollers outside of
the classroom.
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 and source code, present information on how to build a kernel source,
modules, and the Linux root filesystem. You'll 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 metarealtime layer and the newly created meta-cgl layer, its purpose, and how it can add
value to poky.
In-depth instruction and practical techniques for buildingwith the BeagleBone
embedded Linux platform Exploring BeagleBone is a hands-on guide to
bringinggadgets, gizmos, and robots to life using the popular BeagleBoneembedded
Linux platform. Comprehensive content and deep detailprovide more than just a
BeagleBone instructionmanual—you’ll also learn the underlying engineeringtechniques
that will allow you to create your own projects. Thebook begins with a foundational
primer on essential skills, andthen gradually moves into communication, control, and
advancedapplications using C/C++, allowing you to learn at your own pace.In addition,
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the book’s companion website featuresinstructional videos, source code, discussion
forums, and more, toensure that you have everything you need. The BeagleBone’s
small size, high performance, low cost,and extreme adaptability have made it a favorite
developmentplatform, and the Linux software base allows for complex yetflexible
functionality. The BeagleBone has applications in smartbuildings, robot control,
environmental sensing, to name a few;and, expansion boards and peripherals
dramatically increase thepossibilities. Exploring BeagleBone provides areader-friendly
guide to the device, including a crash coursein computer engineering. While following
step by step, you can: Get up to speed on embedded Linux, electronics,
andprogramming Master interfacing electronic circuits, buses and modules,
withpractical examples Explore the Internet-connected BeagleBone and the
BeagleBonewith a display Apply the BeagleBone to sensing applications, including
videoand sound Explore the BeagleBone’s Programmable Real-TimeControllers
Hands-on learning helps ensure that your new skills stay withyou, allowing you to
design with electronics, modules, orperipherals even beyond the BeagleBone. Insightful
guidance andonline peer support help you transition from beginner to expert asyou
master the techniques presented in Exploring BeagleBone,the practical handbook for
the popular computing platform.
An introduction to the engineering principles of embedded systems, with a focus on modeling,
design, and analysis of cyber-physical systems. The most visible use of computers and
Page 26/40

Download File PDF Embedded Linux Training Lab Book Electrons
software is processing information for human consumption. The vast majority of computers in
use, however, are much less visible. They run the engine, brakes, seatbelts, airbag, and audio
system in your car. They digitally encode your voice and construct a radio signal to send it from
your cell phone to a base station. They command robots on a factory floor, power generation in
a power plant, processes in a chemical plant, and traffic lights in a city. These less visible
computers are called embedded systems, and the software they run is called embedded
software. The principal challenges in designing and analyzing embedded systems stem from
their interaction with physical processes. This book takes a cyber-physical approach to
embedded systems, introducing the engineering concepts underlying embedded systems as a
technology and as a subject of study. The focus is on modeling, design, and analysis of cyberphysical systems, which integrate computation, networking, and physical processes. The
second edition offers two new chapters, several new exercises, and other improvements. The
book can be used as a textbook at the advanced undergraduate or introductory graduate level
and as a professional reference for practicing engineers and computer scientists. Readers
should have some familiarity with machine structures, computer programming, basic discrete
mathematics and algorithms, and signals and systems.
“We finally have the definitive treatise on PyTorch! It covers the basics and abstractions in
great detail. I hope this book becomes your extended reference document.” —Soumith
Chintala, co-creator of PyTorch Key Features Written by PyTorch’s creator and key
contributors Develop deep learning models in a familiar Pythonic way Use PyTorch to build an
image classifier for cancer detection Diagnose problems with your neural network and improve
training with data augmentation Purchase of the print book includes a free eBook in PDF,
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Kindle, and ePub formats from Manning Publications. About The Book Every other day we
hear about new ways to put deep learning to good use: improved medical imaging, accurate
credit card fraud detection, long range weather forecasting, and more. PyTorch puts these
superpowers in your hands. Instantly familiar to anyone who knows Python data tools like
NumPy and Scikit-learn, PyTorch simplifies deep learning without sacrificing advanced
features. It’s great for building quick models, and it scales smoothly from laptop to enterprise.
Deep Learning with PyTorch teaches you to create deep learning and neural network systems
with PyTorch. This practical book gets you to work right away building a tumor image classifier
from scratch. After covering the basics, you’ll learn best practices for the entire deep learning
pipeline, tackling advanced projects as your PyTorch skills become more sophisticated. All
code samples are easy to explore in downloadable Jupyter notebooks. What You Will Learn
Understanding deep learning data structures such as tensors and neural networks Best
practices for the PyTorch Tensor API, loading data in Python, and visualizing results
Implementing modules and loss functions Utilizing pretrained models from PyTorch Hub
Methods for training networks with limited inputs Sifting through unreliable results to diagnose
and fix problems in your neural network Improve your results with augmented data, better
model architecture, and fine tuning This Book Is Written For For Python programmers with an
interest in machine learning. No experience with PyTorch or other deep learning frameworks is
required. About The Authors Eli Stevens has worked in Silicon Valley for the past 15 years as
a software engineer, and the past 7 years as Chief Technical Officer of a startup making
medical device software. Luca Antiga is co-founder and CEO of an AI engineering company
located in Bergamo, Italy, and a regular contributor to PyTorch. Thomas Viehmann is a
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Machine Learning and PyTorch speciality trainer and consultant based in Munich, Germany
and a PyTorch core developer. Table of Contents PART 1 - CORE PYTORCH 1 Introducing
deep learning and the PyTorch Library 2 Pretrained networks 3 It starts with a tensor 4 Realworld data representation using tensors 5 The mechanics of learning 6 Using a neural network
to fit the data 7 Telling birds from airplanes: Learning from images 8 Using convolutions to
generalize PART 2 - LEARNING FROM IMAGES IN THE REAL WORLD: EARLY
DETECTION OF LUNG CANCER 9 Using PyTorch to fight cancer 10 Combining data sources
into a unified dataset 11 Training a classification model to detect suspected tumors 12
Improving training with metrics and augmentation 13 Using segmentation to find suspected
nodules 14 End-to-end nodule analysis, and where to go next PART 3 - DEPLOYMENT 15
Deploying to production
Embedded Firmware Solutions is the perfect introduction and daily-use field guide--for the
thousands of firmware designers, hardware engineers, architects, managers, and
developers--to Intel’s new firmware direction (including Quark coverage), showing how to
integrate Intel® Architecture designs into their plans. Featuring hands-on examples and
exercises using Open Source codebases, like Coreboot and EFI Development Kit (tianocore)
and Chromebook, this is the first book that combines a timely and thorough overview of
firmware solutions for the rapidly evolving embedded ecosystem with in-depth coverage of
requirements and optimization.
Your step-by-step guide to the latest in Linux Nine previous editions of this popular benchmark
guide can’t be wrong! Whether you’re new to Linux and need a step-by-step guide or are a
pro who wants to catch up with recent distributions, Linux For Dummies, 10th Edition has your
Page 29/40

Download File PDF Embedded Linux Training Lab Book Electrons
back. Covering everything from installation to automation, this updated edition focuses on
openSUSE and Ubuntu and includes new and refreshed material—as well as chapters on
building a web server and creating simple shell scripts. In his friendly, no-jargon style, IT
professional and tech higher education instructor Richard Blum draws on more than 10 years
of teaching to show you just why Linux’s open source operating systems are relied on to run a
huge proportion of the world’s online infrastructure, servers, supercomputers, and NAS
devices—and how you can master them too. Study the thinking behind Linux Choose the right
installation approach Pick up the basics—from prepping to desktops Get fancy with music,
video, movies, and games Whatever your Linux needs—work, fun, or just a hobby—this
bestselling, evergreen guide will get you up and coding in the open source revolution in no time
at all.
Harness the power of Linux to create versatile and robust embedded solutions Key Features
Learn how to develop and configure robust embedded Linux devices Explore the new features
of Linux 5.4 and the Yocto Project 3.1 (Dunfell) Discover different ways to debug and profile
your code in both user space and the Linux kernel Book Description Embedded Linux runs
many of the devices we use every day. From smart TVs and Wi-Fi routers to test equipment
and industrial controllers, all of them have Linux at their heart. The Linux OS is one of the
foundational technologies comprising the core of the Internet of Things (IoT). This book starts
by breaking 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 explains how to implement an effective storage
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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 Linux implementation on embedded devices, then
this book is for you. Embedded systems engineers accustomed to programming for low-power
microcontrollers can use this book to help make the leap to high-speed systems on chips that
can run Linux. Anyone responsible for developing new hardware that needs to run Linux will
also find this book useful. Basic working knowledge of the POSIX standard, C programming,
and shell scripting is assumed.
Learn how to write high-quality kernel module code, solve common Linux kernel programming
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issues, and understand the fundamentals of Linux kernel internals Key Features Discover how
to write kernel code using the Loadable Kernel Module framework Explore industry-grade
techniques to perform efficient memory allocation and data synchronization within the kernel
Understand the essentials of key internals topics such as kernel architecture, memory
management, CPU scheduling, and kernel synchronization Book Description Linux Kernel
Programming is a comprehensive introduction for those new to Linux kernel and module
development. This easy-to-follow guide will have you up and running with writing kernel code in
next-to-no time. This book uses the latest 5.4 Long-Term Support (LTS) Linux kernel, which
will be maintained from November 2019 through to December 2025. By working with the 5.4
LTS kernel throughout the book, you can be confident that your knowledge will continue to be
valid for years to come. This Linux book begins by showing you how to build the kernel from
the source. Next, you'll learn how to write your first kernel module using the powerful Loadable
Kernel Module (LKM) framework. The book then covers key kernel internals topics including
Linux kernel architecture, memory management, and CPU scheduling. Next, you'll delve into
the fairly complex topic of concurrency within the kernel, understand the issues it can cause,
and learn how they can be addressed with various locking technologies (mutexes, spinlocks,
atomic, and refcount operators). You'll also benefit from more advanced material on cache
effects, a primer on lock-free techniques within the kernel, deadlock avoidance (with lockdep),
and kernel lock debugging techniques. By the end of this kernel book, you'll have a detailed
understanding of the fundamentals of writing Linux kernel module code for real-world projects
and products. What you will learn Write high-quality modular kernel code (LKM framework) for
5.x kernels Configure and build a kernel from source Explore the Linux kernel architecture Get
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to grips with key internals regarding memory management within the kernel Understand and
work with various dynamic kernel memory alloc/dealloc APIs Discover key internals aspects
regarding CPU scheduling within the kernel Gain an understanding of kernel concurrency
issues Find out how to work with key kernel synchronization primitives Who this book is for
This book is for Linux programmers beginning to find their way with Linux kernel development.
Linux kernel and driver developers looking to overcome frequent and common kernel
development issues, as well as understand kernel internals, will benefit from this book. A basic
understanding of Linux CLI and C programming is required.
This book is a printed edition of the Special Issue "Real-Time Embedded Systems" that was
published in Electronics
This book contains the practical labs corresponding to the "Embedded Linux System
Development: Training Handouts" book from Bootlin. Get your hands on an embedded board
based on an ARM processor (the Atmel/Microchip SAMA5D3 Xplained board), and apply what
you learned to: make you own cross-compiling toolchain, compile and install your bootloader
and Linux kernel, make a custom root filesystem, manage your storage in an efficient and
reliable way, cross-compile extra open-source component together with your own applications,
implement real-time requirements so that you can quickly turn your ideas into a working
prototype!
This book is about the Zynq-7000 All Programmable System on Chip, the family of devices
from Xilinx that combines an application-grade ARM Cortex-A9 processor with traditional
FPGA logic fabric. Catering for both new and experienced readers, it covers fundamental
issues in an accessible way, starting with a clear overview of the device architecture, and an
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introduction to the design tools and processes for developing a Zynq SoC. Later chapters
progress to more advanced topics such as embedded systems development, IP block design
and operating systems. Maintaining a 'real-world' perspective, the book also compares Zynq
with other device alternatives, and considers end-user applications. The Zynq Book is
accompanied by a set of practical tutorials hosted on a companion website. These tutorials will
guide the reader through first steps with Zynq, following on to a complete, audio-based
embedded systems design.

Deep learning networks are getting smaller. Much smaller. The Google Assistant team
can detect words with a model just 14 kilobytes in size—small enough to run on a
microcontroller. With this practical book you’ll enter the field of TinyML, where deep
learning and embedded systems combine to make astounding things possible with tiny
devices. Pete Warden and Daniel Situnayake explain how you can train models small
enough to fit into any environment. Ideal for software and hardware developers who
want to build embedded systems using machine learning, this guide walks you through
creating a series of TinyML projects, step-by-step. No machine learning or
microcontroller experience is necessary. Build a speech recognizer, a camera that
detects people, and a magic wand that responds to gestures Work with Arduino and
ultra-low-power microcontrollers Learn the essentials of ML and how to train your own
models Train models to understand audio, image, and accelerometer data Explore
TensorFlow Lite for Microcontrollers, Google’s toolkit for TinyML Debug applications
and provide safeguards for privacy and security Optimize latency, energy usage, and
Page 34/40

Download File PDF Embedded Linux Training Lab Book Electrons
model and binary size
Explore embedded systems pentesting by applying the most common attack
techniques and patterns Key Features Learn various pentesting tools and techniques to
attack and secure your hardware infrastructure Find the glitches in your hardware that
can be a possible entry point for attacks Discover best practices for securely designing
products Book Description Hardware pentesting involves leveraging hardware
interfaces and communication channels to find vulnerabilities in a device. Practical
Hardware Pentesting will help you to plan attacks, hack your embedded devices, and
secure the hardware infrastructure. Throughout the book, you will see how a specific
device works, explore the functional and security aspects, and learn how a system
senses and communicates with the outside world. You will start by setting up your lab
from scratch and then gradually work with an advanced hardware lab. The book will
help you get to grips with the global architecture of an embedded system and sniff onboard traffic. You will also learn how to identify and formalize threats to the embedded
system and understand its relationship with its ecosystem. Later, you will discover how
to analyze your hardware and locate its possible system vulnerabilities before going on
to explore firmware dumping, analysis, and exploitation. Finally, focusing on the reverse
engineering process from an attacker point of view will allow you to understand how
devices are attacked, how they are compromised, and how you can harden a device
against the most common hardware attack vectors. By the end of this book, you will be
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well-versed with security best practices and understand how they can be implemented
to secure your hardware. What you will learn Perform an embedded system test and
identify security critical functionalities Locate critical security components and buses
and learn how to attack them Discover how to dump and modify stored information
Understand and exploit the relationship between the firmware and hardware Identify
and attack the security functions supported by the functional blocks of the device
Develop an attack lab to support advanced device analysis and attacks Who this book
is for This book is for security professionals and researchers who want to get started
with hardware security assessment but don't know where to start. Electrical engineers
who want to understand how their devices can be attacked and how to protect against
these attacks will also find this book useful.
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 realworld 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
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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.
You've experienced the shiny, point-and-click surface of your Linux computer—now dive
below and explore its depths with the power of the command line. The Linux Command
Line takes you from your very first terminal keystrokes to writing full programs in Bash,
the most popular Linux shell. Along the way you'll learn the timeless skills handed down
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by generations of gray-bearded, mouse-shunning gurus: file navigation, environment
configuration, command chaining, pattern matching with regular expressions, and more.
In addition to that practical knowledge, author William Shotts reveals the philosophy
behind these tools and the rich heritage that your desktop Linux machine has inherited
from Unix supercomputers of yore. As you make your way through the book's short,
easily-digestible chapters, you'll learn how to: * Create and delete files, directories, and
symlinks * Administer your system, including networking, package installation, and
process management * Use standard input and output, redirection, and pipelines * Edit
files with Vi, the world’s most popular text editor * Write shell scripts to automate
common or boring tasks * Slice and dice text files with cut, paste, grep, patch, and sed
Once you overcome your initial "shell shock," you'll find that the command line is a
natural and expressive way to communicate with your computer. Just don't be surprised
if your mouse starts to gather dust. A featured resource in the Linux Foundation's
"Evolution of a SysAdmin"
LINUX DRIVER DEVELOPMENT FOR EMBEDDED PROCESSORS - SECOND
EDITION - The flexibility of Linux embedded, the availability of powerful, energy
efficient processors designed for embedded computing and the low cost of new
processors are encouraging many industrial companies to come up with new
developments based on embedded processors. Current engineers have in their hands
powerful tools for developing applications previously unimagined, but they need to
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understand the countless features that Linux offers today. This book will teach you how
to develop device drivers for Device Tree Linux embedded systems. You will learn how
to write different types of Linux drivers, as well as the appropriate APIs (Application
Program Interfaces) and methods to interface with kernel and user spaces. This is a
book is meant to be practical, but also provides an important theoretical base. More
than twenty drivers are written and ported to three different processors. You can
choose between NXP i.MX7D, Microchip SAMA5D2 and Broadcom BCM2837
processors to develop and test the drivers, whose implementation is described in detail
in the practical lab sections of the book. Before you start reading, I encourage you to
acquire any of these processor boards whenever you have access to some GPIOs, and
at least one SPI and I2C controllers. The hardware configurations of the different
evaluation boards used to develop the drivers are explained in detail throughout this
book; one of the boards used to implement the drivers is the famous Raspberry PI 3
Model B board. You will learn how to develop drivers, from the simplest ones that do
not interact with any external hardware, to drivers that manage different kind of devices:
accelerometers, DACs, ADCs, RGB LEDs, Multi-Display LED controllers, I/O
expanders, and Buttons. You will also develop DMA drivers, drivers that manage
interrupts, and drivers that write/read on the internal registers of the processor to
control external devices. To easy the development of some of these drivers, you will
use different types of Frameworks: Miscellaneous framework, LED framework, UIO
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framework, Input framework and the IIO industrial one. This second edition has been
updated to the v4.9 LTS kernel. Recently, all the drivers have been ported to the new
Microchip SAMA5D27-SOM1 (SAMA5D27 System On Module) using kernel 4.14 LTS
and included in the GitHub repository of this book; these drivers have been tested in the
ATSAMA5D27-SOM1-EK1 evaluation platform; the ATSAMA5D27-SOM1-EK1 practice
lab settings are not described throughout the text of this book, but in a practice labs
user guide that can be downloaded from the book ?s GitHub.
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