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Linux Device Driver Development Cookbook
Over 30 recipes to develop custom drivers for your embedded Linux applications.
Key Features Use Kernel facilities to develop powerful drivers Via a practical
approach, learn core concepts of developing device drivers Program a custom
character device to get access to kernel internals Book Description Linux is a
unified kernel that is widely used to develop embedded systems. As Linux has
turned out to be one of the most popular operating systems used, the interest in
developing proprietary device drivers has also increased. Device drivers play a
critical role in how the system performs and ensures that the device works in the
manner intended. By offering several examples on the development of character
devices and how to use other kernel internals, such as interrupts, kernel timers,
and wait queue, as well as how to manage a device tree, you will be able to add
proper management for custom peripherals to your embedded system. You will
begin by installing the Linux kernel and then configuring it. Once you have
installed the system, you will learn to use the different kernel features and the
character drivers. You will also cover interrupts in-depth and how you can manage
them. Later, you will get into the kernel internals required for developing
applications. Next, you will implement advanced character drivers and also
become an expert in writing important Linux device drivers. By the end of the
book, you will be able to easily write a custom character driver and kernel code as
per your requirements. What you will learn Become familiar with the latest kernel
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releases (4.19+/5.x) running on the ESPRESSObin devkit, an ARM 64-bit machine
Download, configure, modify, and build kernel sources Add and remove a device
driver or a module from the kernel Master kernel programming Understand how to
implement character drivers to manage different kinds of computer peripherals
Become well versed with kernel helper functions and objects that can be used to
build kernel applications Acquire a knowledge of in-depth concepts to manage
custom hardware with Linux from both the kernel and user space Who this book is
for This book will help anyone who wants to develop their own Linux device drivers
for embedded systems. Having basic hand-on with Linux operating system and
embedded concepts is necessary.

Linux Device Drivers
If you have some experience with the BeagleBone or similar embedded systems
and want to learn more about security and privacy, this book is for you.
Alternatively, if you have a security and privacy background and want to learn
more about embedded development, this book is for you. You should have some
familiarity with Linux systems and with the C and Python programming languages.

Unix in a Nutshell
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Real-Time Systems Development introduces computing students and professional
programmers to the development of software for real-time applications. Based on
the academic and commercial experience of the author, the book is an ideal
companion to final year undergraduate options or MSc modules in the area of realtime systems design and implementation. Assuming a certain level of general
systems design and programming experience, this text will extend students’
knowledge and skills into an area of computing which has increasing relevance in a
modern world of telecommunications and ‘intelligent’ equipment using embedded
microcontrollers. This book takes a broad, practical approach in discussing realtime systems. It covers topics such as basic input and output; cyclic executives for
bare hardware; finite state machines; task communication and synchronization;
input/output interfaces; structured design for real-time systems; designing for
multitasking; UML for real-time systems; object oriented approach to real-time
systems; selecting languages for RTS development; Linux device drivers; and
hardware/software co-design. Programming examples using GNU/Linux are
included, along with a supporting website containing slides; solutions to problems;
and software examples. This book will appeal to advanced undergraduate
Computer Science students; MSc students; and, undergraduate software
engineering and electronic engineering students. * Concise treatment delivers
material in manageable sections * Includes handy glossary, references and
practical exercises based on familiar scenarios * Supporting website contains
slides, solutions to problems and software examples
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Embedded Systems Architecture
OpenGL® SuperBible, Fifth Edition is the definitive programmer’s guide, tutorial,
and reference for the world’s leading 3D API for real-time computer graphics,
OpenGL 3.3. The best all-around introduction to OpenGL for developers at all levels
of experience, it clearly explains both the API and essential associated
programming concepts. Readers will find up-to-date, hands-on guidance on all
facets of modern OpenGL development, including transformations, texture
mapping, shaders, advanced buffers, geometry management, and much more.
Fully revised to reflect ARB’s latest official specification (3.3), this edition also
contains a new start-to-finish tutorial on OpenGL for the iPhone, iPod touch, and
iPad. Coverage includes A practical introduction to the essentials of real-time 3D
graphics Core OpenGL 3.3 techniques for rendering, transformations, and texturing
Writing your own shaders, with examples to get you started Cross-platform
OpenGL: Windows (including Windows 7), Mac OS X, GNU/Linux, UNIX, and
embedded systems OpenGL programming for iPhone, iPod touch, and iPad: step-bystep guidance and complete example programs Advanced buffer techniques,
including full-definition rendering with floating point buffers and textures Fragment
operations: controlling the end of the graphics pipeline Advanced shader usage
and geometry management A fully updated API reference, now based on the
official ARB (Core) OpenGL 3.3 manual pages New bonus materials and sample
code on a companion Web site, www.starstonesoftware.com/OpenGL Part of the
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OpenGL Technical Library—The official knowledge resource for OpenGL developers
The OpenGL Technical Library provides tutorial and reference books for OpenGL.
The Library enables programmers to gain a practical understanding of OpenGL and
shows them how to unlock its full potential. Originally developed by SGI, the
Library continues to evolve under the auspices of the OpenGL Architecture Review
Board (ARB) Steering Group (now part of the Khronos Group), an industry
consortium responsible for guiding the evolution of OpenGL and related
technologies.

Embedded Linux System Development
Using FreeRTOS and libopencm3 instead of the Arduino software environment, this
book will help you develop multi-tasking applications that go beyond Arduino
norms. In addition to the usual peripherals found in the typical Arduino device, the
STM32 device includes a USB controller, RTC (Real Time Clock), DMA (Direct
Memory Access controller), CAN bus and more. Each chapter contains clear
explanations of the STM32 hardware capabilities to help get you started with the
device, including GPIO and several other ST Microelectronics peripherals like USB
and CAN bus controller. You’ll learn how to download and set up the libopencm3 +
FreeRTOS development environment, using GCC. With everything set up, you’ll
leverage FreeRTOS to create tasks, queues, and mutexes. You’ll also learn to work
with the I2C bus to add GPIO using the PCF8574 chip. And how to create PWM
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output for RC control using hardware timers. You'll be introduced to new concepts
that are necessary to master the STM32, such as how to extend code with GCC
overlays using an external Winbond W25Q32 flash chip. Your knowledge is tested
at the end of each chapter with exercises. Upon completing this book, you’ll be
ready to work with any of the devices in the STM32 family. Beginning STM32
provides the professional, student, or hobbyist a way to learn about ARM without
costing an arm! What You'll Learn Initialize and use the libopencm3 drivers and
handle interrupts Use DMA to drive a SPI based OLED displaying an analog meter
Read PWM from an RC control using hardware timers Who This Book Is For
Experienced embedded engineers, students, hobbyists and makers wishing to
explore the ARM architecture, going beyond Arduino limits.

Learning Embedded Linux Using the Yocto Project
Provides information on writing a driver in Linux, covering such topics as character
devices, network interfaces, driver debugging, concurrency, and interrupts.

Programming from the Ground Up
This book offers students and AI programmers a new perspective on the study of
artificial intelligence concepts. The essential topics and theory of AI are presented,
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but it also includes practical information on data input & reduction as well as data
output (i.e., algorithm usage). Because traditional AI concepts such as pattern
recognition, numerical optimization and data mining are now simply types of
algorithms, a different approach is needed. This “sensor / algorithm / effecter”
approach grounds the algorithms with an environment, helps students and AI
practitioners to better understand them, and subsequently, how to apply them.
The book has numerous up to date applications in game programming, intelligent
agents, neural networks, artificial immune systems, and more. A CD-ROM with
simulations, code, and figures accompanies the book.

BeagleBone Home Automation Blueprints
The book, now in its Fifth Edition, aims to provide a practical view of GNU/Linux
and Windows 7, 8 and 10, covering different design considerations and patterns of
use. The section on concepts covers fundamental principles, such as file systems,
process management, memory management, input-output, resource sharing, interprocess communication (IPC), distributed computing, OS security, real-time and
microkernel design. This thoroughly revised edition comes with a description of an
instructional OS to support teaching of OS and also covers Android, currently the
most popular OS for handheld systems. Basically, this text enables students to
learn by practicing with the examples and doing exercises. NEW TO THE FIFTH
EDITION • Includes the details on Windows 7, 8 and 10 • Describes an Instructional
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Operating System (PintOS), FEDORA and Android • The following additional
material related to the book is available at www.phindia.com/bhatt. o Source Code
Control System in UNIX o X-Windows in UNIX o System Administration in UNIX o
VxWorks Operating System (full chapter) o OS for handheld systems, excluding
Android o The student projects o Questions for practice for selected chapters
TARGET AUDIENCE • BE/B.Tech (Computer Science and Engineering and
Information Technology) • M.Sc. (Computer Science) BCA/MCA

The Linux Development Platform
As an open operating system, Unix can be improved on by anyone and everyone:
individuals, companies, universities, and more. As a result, the very nature of Unix
has been altered over the years by numerous extensions formulated in an
assortment of versions. Today, Unix encompasses everything from Sun's Solaris to
Apple's Mac OS X and more varieties of Linux than you can easily name. The latest
edition of this bestselling reference brings Unix into the 21st century. It's been
reworked to keep current with the broader state of Unix in today's world and
highlight the strengths of this operating system in all its various flavors. Detailing
all Unix commands and options, the informative guide provides generous
descriptions and examples that put those commands in context. Here are some of
the new features you'll find in Unix in a Nutshell, Fourth Edition: Solaris 10, the
latest version of the SVR4-based operating system, GNU/Linux, and Mac OS X Bash
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shell (along with the 1988 and 1993 versions of ksh) tsch shell (instead of the
original Berkeley csh) Package management programs, used for program
installation on popular GNU/Linux systems, Solaris and Mac OS X GNU Emacs
Version 21 Introduction to source code management systems Concurrent versions
system Subversion version control system GDB debugger As Unix has progressed,
certain commands that were once critical have fallen into disuse. To that end, the
book has also dropped material that is no longer relevant, keeping it taut and
current. If you're a Unix user or programmer, you'll recognize the value of this
complete, up-to-date Unix reference. With chapter overviews, specific examples,
and detailed command.

Advanced Linux Programming
Master the Linux Tools That Will Make You a More Productive, Effective
Programmer The Linux Programmer's Toolbox helps you tap into the vast collection
of open source tools available for GNU/Linux. Author John Fusco systematically
describes the most useful tools available on most GNU/Linux distributions using
concise examples that you can easily modify to meet your needs. You'll start by
learning the basics of downloading, building, and installing open source projects.
You'll then learn how open source tools are distributed, and what to look for to
avoid wasting time on projects that aren't ready for you. Next, you'll learn the ins
and outs of building your own projects. Fusco also demonstrates what to look for in
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a text editor, and may even show you a few new tricks in your favorite text editor.
You'll enhance your knowledge of the Linux kernel by learning how it interacts with
your software. Fusco walks you through the fundamentals of the Linux kernel with
simple, thought-provoking examples that illustrate the principles behind the
operating system. Then he shows you how to put this knowledge to use with more
advanced tools. He focuses on how to interpret output from tools like sar, vmstat,
valgrind, strace, and apply it to your application; how to take advantage of various
programming APIs to develop your own tools; and how to write code that monitors
itself. Next, Fusco covers tools that help you enhance the performance of your
software. He explains the principles behind today's multicore CPUs and
demonstrates how to squeeze the most performance from these systems. Finally,
you'll learn tools and techniques to debug your code under any circumstances.
Coverage includes Maximizing productivity with editors, revision control tools,
source code browsers, and "beautifiers" Interpreting the kernel: what your tools
are telling you Understanding processes–and the tools available for managing
them Tracing and resolving application bottlenecks with gprof and valgrind
Streamlining and automating the documentation process Rapidly finding help,
solutions, and workarounds when you need them Optimizing program code with
sar, vmstat, iostat, and other tools Debugging IPC with shell commands: signals,
pipes, sockets, files, and IPC objects Using printf, gdb, and other essential
debugging tools Foreword Preface Acknowledgments About the Author Chapter 1
Downloading and Installing Open Source Tools Chapter 2 Building from Source
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Chapter 3 Finding Help Chapter 4 Editing and Maintaining Source Files Chapter 5
What Every Developer Should Know about the Kernel Chapter 6 Understanding
Processes Chapter 7 Communication between Processes Chapter 8 Debugging IPC
with Shell Commands Chapter 9 Performance Tuning Chapter 10 Debugging Index

BeagleBone Essentials
An annotated guide to program and develop GNU/Linux Embedded systems quickly
About This Book Rapidly design and build powerful prototypes for GNU/Linux
Embedded systems Become familiar with the workings of GNU/Linux Embedded
systems and how to manage its peripherals Write, monitor, and configure
applications quickly and effectively, manage an external micro-controller, and use
it as co-processor for real-time tasks Who This Book Is For This book targets
Embedded System developers and GNU/Linux programmers who would like to
program Embedded Systems and perform Embedded development. The book
focuses on quick and efficient prototype building. Some experience with hardware
and Embedded Systems is assumed, as is having done some previous work on
GNU/Linux systems. Knowledge of scripting on GNU/Linux is expected as well.
What You Will Learn Use embedded systems to implement your projects Access
and manage peripherals for embedded systems Program embedded systems using
languages such as C, Python, Bash, and PHP Use a complete distribution, such as
Debian or Ubuntu, or an embedded one, such as OpenWrt or Yocto Harness device
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driver capabilities to optimize device communications Access data through several
kinds of devices such as GPIO's, serial ports, PWM, ADC, Ethernet, WiFi, audio,
video, I2C, SPI, One Wire, USB and CAN Practical example usage of several devices
such as RFID readers, Smart card readers, barcode readers, z-Wave devices,
GSM/GPRS modems Usage of several sensors such as light, pressure, moisture,
temperature, infrared, power, motion In Detail Embedded computers have become
very complex in the last few years and developers need to easily manage them by
focusing on how to solve a problem without wasting time in finding supported
peripherals or learning how to manage them. The main challenge with experienced
embedded programmers and engineers is really how long it takes to turn an idea
into reality, and we show you exactly how to do it. This book shows how to interact
with external environments through specific peripherals used in the industry. We
will use the latest Linux kernel release 4.4.x and Debian/Ubuntu distributions (with
embedded distributions like OpenWrt and Yocto). The book will present popular
boards in the industry that are user-friendly to base the rest of the projects on BeagleBone Black, SAMA5D3 Xplained, Wandboard and system-on-chip
manufacturers. Readers will be able to take their first steps in programming the
embedded platforms, using C, Bash, and Python/PHP languages in order to get
access to the external peripherals. More about using and programming device
driver and accessing the peripherals will be covered to lay a strong foundation. The
readers will learn how to read/write data from/to the external environment by
using both C programs or a scripting language (Bash/PHP/Python) and how to
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configure a device driver for a specific hardware. After finishing this book, the
readers will be able to gain a good knowledge level and understanding of writing,
configuring, and managing drivers, controlling and monitoring applications with the
help of efficient/quick programming and will be able to apply these skills into realworld projects. Style and approach This practical tutorial will get you quickly
prototyping embedded systems on GNU/Linux. This book uses a variety of
hardware to program the peripherals and build simple prototypes.

Embedded Linux System Design and Development
Pro Bash Programming teaches you how to effectively utilize the Bash shell in your
programming. The Bash shell is a complete programming language, not merely a
glue to combine external Linux commands. By taking full advantage of Shell
internals, Shell programs can perform as snappily as utilities written in C or other
compiled languages. And you will see how, without assuming Unix lore, you can
write professional Bash 4.3 programs through standard programming techniques.
This second edition has updated for Bash 4.3, and many scripts have been
rewritten to make them more idiomatically Bash, taking better advantage of
features specific to Bash. It is easy to read, understand, and will teach you how to
get to grips with Bash programming without drowning you in pages and pages of
syntax. Using this book you will be able to use the shell efficiently, make scripts
run faster using expansion and external commands, and understand how to
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overcome many common mistakes that cause scripts to fail. This book is perfect
for all beginning Linux and Unix system administrators who want to be in full
control of their systems, and really get to grips with Bash programming.

Building Embedded Linux Systems
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
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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 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 interconnected 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-tofollow 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
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completion, at each stage giving both the theory that underlies the topic and
practical step-by-step walkthroughs of an example implementation.

Real-Time Systems Development
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 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, easilydigestible 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
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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"

Pro Bash Programming, Second Edition
The open source saga has many fascinating chapters. It is partly the story of Linus
Torvalds, the master hacker who would become chief architect of the Linux
operating system. It is also the story of thousands of devoted programmers around
the world who spontaneously worked in tandem to complete the race to shape
Linux into the ultimate killer app. Rebel Code traces the remarkable roots of this
unplanned revolution. It echoes the twists and turns of Linux's improbable
development, as it grew through an almost biological process of accretion and
finally took its place at the heart of a jigsaw puzzle that would become the
centerpiece of open source. With unprecedented access to the principal players,
Moody has written a powerful tale of individual innovation versus big business.
Rebel Code provides a from-the-trenches perspective and looks ahead to how open
source is challenging long-held conceptions of technology, commerce, and culture.

Rebel Code
If you are a developer with some hardware or electrical engineering experience
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who wants to learn how to use embedded machine-learning capabilities and get
access to a GNU/Linux device driver to collect data from a peripheral or to control a
device, this is the book for you.

Beginning STM32
Over 30 recipes to develop custom drivers for your embedded Linux applications.
Key Features Use Kernel facilities to develop powerful drivers Via a practical
approach, learn core concepts of developing device drivers Program a custom
character device to get access to kernel internals Book Description Linux is a
unified kernel that is widely used to develop embedded systems. As Linux has
turned out to be one of the most popular operating systems used, the interest in
developing proprietary device drivers has also increased. Device drivers play a
critical role in how the system performs and ensures that the device works in the
manner intended. By offering several examples on the development of character
devices and how to use other kernel internals, such as interrupts, kernel timers,
and wait queue, as well as how to manage a device tree, you will be able to add
proper management for custom peripherals to your embedded system. You will
begin by installing the Linux kernel and then configuring it. Once you have
installed the system, you will learn to use the different kernel features and the
character drivers. You will also cover interrupts in-depth and how you can manage
them. Later, you will get into the kernel internals required for developing
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applications. Next, you will implement advanced character drivers and also
become an expert in writing important Linux device drivers. By the end of the
book, you will be able to easily write a custom character driver and kernel code as
per your requirements. What you will learn Become familiar with the latest kernel
releases (4.19+/5.x) running on the ESPRESSObin devkit, an ARM 64-bit machine
Download, configure, modify, and build kernel sources Add and remove a device
driver or a module from the kernel Master kernel programming Understand how to
implement character drivers to manage different kinds of computer peripherals
Become well versed with kernel helper functions and objects that can be used to
build kernel applications Acquire a knowledge of in-depth concepts to manage
custom hardware with Linux from both the kernel and user space Who this book is
for This book will help anyone who wants to develop their own Linux device drivers
for embedded systems. Having basic hand-on with Linux operating system and
embedded concepts is necessary.

ARM® Cortex® M4 Cookbook
GNU/Linux is the Swiss army knife of operating systems. You’ll find it in the
smallest devices (such as an Apple iPod) to the largest most powerful
supercomputers (like IBM’s Blue Gene). You’ll also find GNU/Linux running on the
most diverse architectures
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Operating Systems Foundations with Linux on the Raspberry Pi
Includes Gtk#, MonoDevelop, Web services, and IKVM.

Linux for Embedded and Real-time Applications
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 targetspecific 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 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
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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.

Professional Linux Kernel Architecture
Find an introduction to the architecture, concepts and algorithms of the Linux
kernel in Professional Linux Kernel Architecture, a guide to the kernel sources and
large number of connections among subsystems. Find an introduction to the
relevant structures and functions exported by the kernel to userland, understand
the theoretical and conceptual aspects of the Linux kernel and Unix derivatives,
and gain a deeper understanding of the kernel. Learn how to reduce the vast
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amount of information contained in the kernel sources and obtain the skills
necessary to understand the kernel sources.

BeagleBone for Secret Agents
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, 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
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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, real-world
interactions, and more Be free to adapt and create with Exploring Raspberry Pi.

The Linux Programmer's Toolbox
Programming from the Ground Up uses Linux assembly language to teach new
programmers the most important concepts in programming. It takes you a step at
a time through these concepts: * How the processor views memory * How the
processor operates * How programs interact with the operating system * How
computers represent data internally * How to do low-level and high-level
optimization Most beginning-level programming books attempt to shield the reader
from how their computer really works. Programming from the Ground Up starts by
teaching how the computer works under the hood, so that the programmer will
have a sufficient background to be successful in all areas of programming. This
book is being used by Princeton University in their COS 217 "Introduction to
Programming Systems" course.

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

GNU/Linux Application Programming
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 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
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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 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

Artificial Intelligence: A Systems Approach
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
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toolchain, compile and install your bootloader and Linux kernel, make a custom
root filesystem, manage your storage in an efficient and reliable way, crosscompile 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!

Exploring BeagleBone
Automate and control your home using the power of the BeagleBone Black with
practical home automation projects About This Book Build, set up, and develop
your circuits via step-by-step tutorial of practical examples, from initial board setup
to device driver management Get access to several kinds of computer peripherals
to monitor and control your domestic environment using this guide This book is
spread across 10 chapters all focused on one practical home automation project
Who This Book Is For This book is for developers who know how to use BeagleBone
and are just above the “beginner” level. If you want to learn to use embedded
machine learning capabilities, you should have some experience of creating simple
home automation projects. What You Will Learn Build a CO (and other gas) sensor
with a buzzer/LED alarm to signal high concentrations Log environment data and
plot it in a fancy manner Develop a simple web interface with a LAMP platform
Prepare complex web interfaces in JavaScript and get to know how to stream video
data from a webcam Use APIs to get access to a Google Docs account or a
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WhatsApp/Facebook account to manage a home automation system Add custom
device drivers to manage an LED with different blinking frequencies Discover how
to work with electronic components to build small circuits Use an NFS, temperature
sensor, relays, and other peripherals to monitor and control your surroundings In
Detail BeagleBone is a microboard PC that runs Linux. It can connect to the
Internet and can run OSes such as Android and Ubuntu. BeagleBone is used for a
variety of different purposes and projects, from simple projects such as building a
thermostat to more advanced ones such as home security systems. Packed with
real-world examples, this book will provide you with examples of how to connect
several sensors and an actuator to the BeagleBone Black. You'll learn how to give
access to them, in order to realize simple-to-complex monitoring and controlling
systems that will help you take control of the house. You will also find software
examples of implementing web interfaces using the classical PHP/HTML pair with
JavaScript, using complex APIs to interact with a Google Docs account, WhatsApp,
or Facebook. This guide is an invaluable tutorial if you are planning to use a
BeagleBone Black in a home automation project. Style and approach This step-bystep guide contains several home automation examples that can be used as base
projects for tons of other home automation and control systems. Through clear,
concise examples based on real-life situations, you will quickly get to grips with the
core concepts needed to develop home automation applications with the
BeagleBone Black using both the C language and high-level scripting languages
such as PHP, Python, and JavaScript.
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Linux Device Drivers Development
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.

OpenGL SuperBible
In this applications-oriented reference, Doug Abbott shows how to put Linux to
work in embedded and real-time applications. Among the topics Abbott discusses
include memory management, device drivers, interrupt handling, kernel
instrumentation, boatloaders, embedded networking, inter-task communications,
periodic vs. "one shot" timing, POSIX threads, hardware abstraction layers, and
program debugging. Abbott uses numerous real-world examples to show how
implement a variety of embedded applications using Linux. Abbott discusses the
strengths and weaknesses for embedded applications of different implementations
of Linux, and he also examines the different real-time extensions for Linux. This
book incorporates many programming exercises with solutions. All code listings are
provided on the accompanying CD-ROM, as well as an electronic version of the
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text. *Fully describes the use of Linux operating system for embedded and realtime applications *Covers advanced topics such as device drivers, kernel
implementation, POSIX threads *The CD accompanying the book includes an
electronic version of the book as well as related software tools and code listings

Linux Device Driver Development Cookbook
Over 50 hands-on recipes that will help you develop amazing real-time applications
using GPIO, RS232, ADC, DAC, timers, audio codecs, graphics LCD, and a touch
screen About This Book This book focuses on programming embedded systems
using a practical approach Examples show how to use bitmapped graphics and
manipulate digital audio to produce amazing games and other multimedia
applications The recipes in this book are written using ARM's MDK Microcontroller
Development Kit which is the most comprehensive and accessible development
solution Who This Book Is For This book is aimed at those with an interest in
designing and programming embedded systems. These could include electrical
engineers or computer programmers who want to get started with microcontroller
applications using the ARM Cortex-M4 architecture in a short time frame. The
book's recipes can also be used to support students learning embedded
programming for the first time. Basic knowledge of programming using a high level
language is essential but those familiar with other high level languages such as
Python or Java should not have too much difficulty picking up the basics of
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embedded C programming. What You Will Learn Use ARM's uVision MDK to
configure the microcontroller run time environment (RTE), create projects and
compile download and run simple programs on an evaluation board. Use and
extend device family packs to configure I/O peripherals. Develop multimedia
applications using the touchscreen and audio codec beep generator. Configure the
codec to stream digital audio and design digital filters to create amazing audio
effects. Write multi-threaded programs using ARM's real time operating system
(RTOS). Write critical sections of code in assembly language and integrate these
with functions written in C. Fix problems using ARM's debugging tool to set
breakpoints and examine variables. Port uVision projects to other open source
development environments. In Detail Embedded microcontrollers are at the core of
many everyday electronic devices. Electronic automotive systems rely on these
devices for engine management, anti-lock brakes, in car entertainment, automatic
transmission, active suspension, satellite navigation, etc. The so-called internet of
things drives the market for such technology, so much so that embedded cores
now represent 90% of all processor's sold. The ARM Cortex-M4 is one of the most
powerful microcontrollers on the market and includes a floating point unit (FPU)
which enables it to address applications. The ARM Cortex-M4 Microcontroller
Cookbook provides a practical introduction to programming an embedded
microcontroller architecture. This book attempts to address this through a series of
recipes that develop embedded applications targeting the ARM-Cortex M4 device
family. The recipes in this book have all been tested using the Keil MCBSTM32F400
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board. This board includes a small graphic LCD touchscreen (320x240 pixels) that
can be used to create a variety of 2D gaming applications. These motivate a
younger audience and are used throughout the book to illustrate particular
hardware peripherals and software concepts. C language is used predominantly
throughout but one chapter is devoted to recipes involving assembly language.
Programs are mostly written using ARM's free microcontroller development kit
(MDK) but for those looking for open source development environments the book
also shows how to configure the ARM-GNU toolchain. Some of the recipes
described in the book are the basis for laboratories and assignments undertaken
by undergraduates. Style and approach The ARM Cortex-M4 Cookbook is a
practical guide full of hands-on recipes. It follows a step-by-step approach that
allows you to find, utilize and learn ARM concepts quickly.

Mastering Embedded Linux Programming
A pregnant reader's guide to staying active and fit during pregnancy arms
expectant mothers with everything they need to know about running during this
important time, presented in a month-by-month format. Original. 15,000 first
printing.

Linux Appliance Design
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This is the eBook version of the printed book. If the print book includes a CD-ROM,
this content is not included within the eBook version. Advanced Linux Programming
is divided into two parts. The first covers generic UNIX system services, but with a
particular eye towards Linux specific information. This portion of the book will be of
use even to advanced programmers who have worked with other Linux systems
since it will cover Linux specific details and differences. For programmers without
UNIX experience, it will be even more valuable. The second section covers material
that is entirely Linux specific. These are truly advanced topics, and are the
techniques that the gurus use to build great applications. While this book will focus
mostly on the Application Programming Interface (API) provided by the Linux
kernel and the C library, a preliminary introduction to the development tools
available will allow all who purchase the book to make immediate use of Linux.

Mono
Two leading Linux developers show how to choose the best tools for your specific
needs and integrate them into a complete development environment that
maximizes your effectiveness in any project, no matter how large or complex.
Includes research, requirements, coding, debugging, deployment, maintenance
and beyond, choosing and implementing editors, compilers, assemblers,
debuggers, version control systems, utilities, using Linux Standard Base to deliver
applications that run reliably on a wide range of Linux systems, comparing Java
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development options for Linux platforms, using Linux in cross-platform and
embedded development environments.

Exploring Raspberry Pi
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.

The Linux Command Line
This easy-to- follow textbook/reference guides the reader through the creation of a
fully functional embedded operating system, from its source code, in order to
develop a deeper understanding of each component and how they work together.
The text describes in detail the procedure for building the bootloader, kernel,
filesystem, shared libraries, start-up scripts, configuration files and system utilities,
to produce a GNU/Linux operating system. This fully updated second edition also
includes new material on virtual machine technologies such as VirtualBox, Vagrant
and the Linux container system Docker. Topics and features: presents an overview
of the GNU/Linux system, introducing the components of the system, and covering
aspects of process management, input/output and environment; discusses
containers and the underlying kernel technology upon which they are based;
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provides a detailed examination of the GNU/Linux filesystem; explains how to build
an embedded system under a virtual machine, and how to build an embedded
system to run natively on an actual processor;introduces the concept of the
compiler toolchain, and reviews the platforms BeagleBone and Raspberry Pi;
describes how to build firmware images for devices running the Openwrt operating
system. The hands-on nature and clearly structured approach of this textbook will
appeal strongly to practically minded undergraduate and graduate level students,
as well as to industry professionals involved in this area.

Embedded Linux Primer
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
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
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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 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 realtime 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.

Programming Embedded Systems
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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, 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 areaderfriendly 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 RealPage 38/42
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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.

GNU/Linux Rapid Embedded Programming
While there are books that tell readers how to run Linux on embedded hardware
and books on how to build a Linux application, this volume is the first book to
demonstrate how to merge the two to create a Linux appliance.

AN INTRODUCTION TO OPERATING SYSTEMS : CONCEPTS AND
PRACTICE (GNU/LINUX AND WINDOWS), FIFTH EDITION
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
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
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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.

Runner's World Guide to Running & Pregnancy
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 meta-realtime layer and the newly created meta-cgl layer, its
purpose, and how it can add value to poky.
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