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This book is aimed at the practicing programmer seeking to use Python and Linux to rapidly
develop web and enterprise services. Will be especially important to those involved in ecommerce programming.
Learn to build amazing robotic projects using the powerful BeagleBone Black. About This Book
Push your creativity to the limit through complex, diverse, and fascinating projects Develop
applications with the BeagleBone Black and open source Linux software Sharpen your
expertise in making sophisticated electronic devices Who This Book Is For This Learning Path
is aimed at hobbyists who want to do creative projects that make their life easier and also push
the boundaries of what can be done with the BeagleBone Black. This Learning Path's projects
are for the aspiring maker, casual programmer, and budding engineer or tinkerer. You'll need
some programming knowledge, and experience of working with mechanical systems to get the
complete experience from this Learning Path. What You Will Learn Set up and run the
BeagleBone Black for the first time Get to know the basics of microcomputing and Linux using
the command line and easy kernel mods 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 Find out how to use a GPS to determine where your sailboat is, and then get the
bearing and distance to a new waypoint Use a wind sensor to sail your boat effectively both
with and against the wind Build an underwater ROV to explore the underwater world See how
to build an autonomous Quadcopter In Detail BeagleBone is a microboard PC that runs Linux.
It can connect to the Internet and run OSes such as Android and Ubuntu. You can transform
this tiny device into a brain for an embedded application or an endless variety of electronic
inventions and prototypes. This Learning Path starts off by teaching you how to program the
BeagleBone. You will create introductory projects to get yourselves acquainted with all the nitty
gritty. Then we'll focus on a series of projects that are aimed at hobbyists like you and
encompass the areas of home automation and robotics. With each project, we'll teach you how
to connect several sensors and an actuator to the BeagleBone Black. We'll also create robots
for land, sea, and water. Yes, really! The books used in this Learning Path are: BeagleBone
Black Cookbook BeagleBone Home Automation Blueprints Mastering BeagleBone Robotics
Style and approach This practical guide transforms complex and confusing pieces of
technology to become accessible with easy- to-succeed instructions. Through clear, concise
examples, you will quickly get to grips with the core concepts needed to develop home
automation applications with the BeagleBone Black.
'Downright revolutionary... the title is a major understatement... 'Quantum Programming' may
ultimately change the way embedded software is designed.' -- Michael Barr, Editor-in-Chief,
Embedded Systems Programming magazine (Click here
This book is a printed edition of the Special Issue "Real-Time Embedded Systems" that was
published in Electronics
Essay Collection covering the point where software, law and social justice meet.
Leverage the power of Linux to develop captivating and powerful embedded Linux projects
About This Book Explore the best practices for all embedded product development stages
Learn about the compelling features offered by the Yocto Project, such as customization,
virtualization, and many more Minimize project costs by using open source tools and programs
Who This Book Is For If you are a developer who wants to build embedded systems using
Linux, this book is for you. It is the ideal guide for you if you want to become proficient and
broaden your knowledge. A basic understanding of C programming and experience with
systems programming is needed. Experienced embedded Yocto developers will find new
insight into working methodologies and ARM specific development competence. What You Will
Learn Use the Yocto Project in the embedded Linux development process Get familiar with
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and customize the bootloader for a board Discover more about real-time layer, security,
virtualization, CGL, and LSB See development workflows for the U-Boot and the Linux kernel,
including debugging and optimization Understand the open source licensing requirements and
how to comply with them when cohabiting with proprietary programs Optimize your production
systems by reducing the size of both the Linux kernel and root filesystems Understand device
trees and make changes to accommodate new hardware on your device Design and write
multi-threaded applications using POSIX threads Measure real-time latencies and tune the
Linux kernel to minimize them In Detail Embedded Linux is a complete Linux distribution
employed to operate embedded devices such as smartphones, tablets, PDAs, set-top boxes,
and many more. An example of an embedded Linux distribution is Android, developed by
Google. This learning path starts with the module Learning Embedded Linux Using the Yocto
Project. It introduces embedded Linux software and hardware architecture and presents
information about the bootloader. You will go through Linux kernel features and source code
and get an overview of the Yocto Project components available. The next module Embedded
Linux Projects Using Yocto Project Cookbook takes you through the installation of a
professional embedded Yocto setup, then advises you on best practices. Finally, it explains
how to quickly get hands-on with the Freescale ARM ecosystem and community layer using
the affordable and open source Wandboard embedded board. Moving ahead, the final module
Mastering Embedded Linux Programming takes you through the product cycle and gives you
an in-depth description of the components and options that are available at each stage. You
will see how functions are split between processes and the usage of POSIX threads. By the
end of this learning path, your capabilities will be enhanced to create robust and versatile
embedded projects. This Learning Path combines some of the best that Packt has to offer in
one complete, curated package. It includes content from the following Packt products: Learning
Embedded Linux Using the Yocto Project by Alexandru Vaduva Embedded Linux Projects
Using Yocto Project Cookbook by Alex Gonzalez Mastering Embedded Linux Programming by
Chris Simmonds Style and approach This comprehensive, step-by-step, pragmatic guide
enables you to build custom versions of Linux for new embedded systems with examples that
are immediately applicable to your embedded developments. Practical examples provide an
easy-to-follow way to learn Yocto project development using the best practices and working
methodologies. Coupled with hints and best practices, this will help you understand embedded
Linux better.
The open source nature of Linux has always intrigued embedded engineers, and the latest
kernel releases have provided new features enabling more robust functionality for embedded
applications. Enhanced real-time performance, easier porting to new architectures, support for
microcontrollers and an improved I/O system give embedded engineers even more reasons to
love Linux! However, the rapid evolution of the Linux world can result in an eternal search for
new information sources that will help embedded programmers to keep up! This completely
updated second edition of noted author Doug Abbott’s respected introduction to embedded
Linux brings readers up-to-speed on all the latest developments. This practical, hands-on
guide covers the many issues of special concern to Linux users in the embedded space, taking
into account their specific needs and constraints. You’ll find updated information on: • The
GNU toolchain • Configuring and building the kernel • BlueCat Linux • Debugging on the
target • Kernel Modules • Devices Drivers • Embedded Networking • Real-time programming
tips and techniques • The RTAI environment • And much more The accompanying CD-ROM
contains all the source code from the book’s examples, helpful software and other resources
to help you get up to speed quickly. This is still the reference you’ll reach for again and again!
* 100+ pages of new material adds depth and breadth to the 2003 embedded bestseller. *
Covers new Linux kernel 2.6 and the recent major OS release, Fedora. * Gives the engineer a
guide to working with popular and cost-efficient open-source code.
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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-todate 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.

Twenty five years ago, as often happens in our industry, pundits laughed at and called
Linux a joke. To say that view has changed is a massive understatement. This book will
cement for you both the conceptual 'why' and the practical 'how' of systems
programming on Linux, and covers Linux systems programming on the latest 4.x
kernels.
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 releases (4.19+/5.x) running on the
ESPRESSObin devkit, an ARM 64-bit machine Download, configure, modify, and build
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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 indepth 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.
Rapid C# Programming is an accelerated tutorial to get you up to speed in a matter of
days. You will acquire a working knowledge of C# programming. Learn about some
basic information about .NET framework, OOP, Abstract Base Class, Delegates and
Events, And Unit Testing. C# is flexible and easy to learn. With a few short lessons, you
can rapidly develop new tools in no time with little or no difficulty. Programs by nature
evolve towards complexity, and most languages foster the ability to design in a
structured way, even if the language is not a structured programming language. C# is
flexible and gives you the opportunity to code using a rich library for advanced levels of
object-oriented programming. William Gunnells has over 25 years as a programmer,
network engineer, and security engineer. He designs and engineers from scratch a full
service solution using open source tools and enterprise standards for the target market.
Here is his diverse background below: Coding: OpenBSD and Linux Loadable Kernel
Modules, Web Development: CMF, CRM, ERP, HTML, PHP, XML, CSS, and Python
Full Stack Development, Programming: C Programming, Perl, Python, Swift, and PHP,
Go Programming, and C#. Author: Rapid Python Programming on Amaz
Embedded systems become more and more complex and require having some
knowledge in various disciplines such as electronics, data processing,
telecommunications and networks. Without detailing all the aspects related to the
design of embedded systems, this book, which was written by specialists in electronics,
data processing and telecommunications and networks, gives an interesting point of
view of communication techniques and problems in embedded systems. This choice is
easily justified by the fact that embedded systems are today massively communicating
and that telecommunications and networks constitute the main sector of embedded
systems.
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
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model and binary size
This book is intended to provide a senior undergraduate or graduate student in
electrical engineering or computer science with a balance of fundamental theory, review
of industry practice, and hands-on experience to prepare for a career in the real-time
embedded system industries. It is also intended to provide the practicing engineer with
the necessary background to apply real-time theory to the design of embedded
components and systems. Typical industries include aerospace, medical diagnostic and
therapeutic systems, telecommunications, automotive, robotics, industrial process
control, media systems, computer gaming, and electronic entertainment, as well as
multimedia applications for general-purpose computing. This updated edition adds
three new chapters focused on key technology advancements in embedded systems
and with wider coverage of real-time architectures. The overall focus remains the RTOS
(Real-Time Operating System), but use of Linux for soft real-time, hybrid FPGA (Field
Programmable Gate Array) architectures and advancements in multi-core system-onchip (SoC), as well as software strategies for asymmetric and symmetric
multiprocessing (AMP and SMP) relevant to real-time embedded systems, have been
added. Companion files are provided with numerous project videos, resources,
applications, and figures from the book. Instructors’ resources are available upon
adoption. FEATURES: • Provides a comprehensive, up to date, and accessible
presentation of embedded systems without sacrificing theoretical foundations •
Features the RTOS (Real-Time Operating System), but use of Linux for soft real-time,
hybrid FPGA architectures and advancements in multi-core system-on-chip is included
• Discusses an overview of RTOS advancements, including AMP and SMP
configurations, with a discussion of future directions for RTOS use in multi-core
architectures, such as SoC • Detailed applications coverage including robotics,
computer vision, and continuous media • Includes a companion disc (4GB) with
numerous videos, resources, projects, examples, and figures from the book • Provides
several instructors’ resources, including lecture notes, Microsoft PP slides, etc.
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,
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"
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Until the late 1980s, information processing was associated with large mainframe
computers and huge tape drives. During the 1990s, this trend shifted toward
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 realtime 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 cyberphysical systems. It provides a brief overview of hardware devices used for such
systems and presents the essentials of system software for embedded systems, like
real-time operating systems. The book also discusses evaluation and validation
techniques for embedded systems. Furthermore, the book presents an overview 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.
A guide to using Linux on embedded platforms for interfacing to the real world. "Embedded
Linux" is one of the first books available that teaches readers development and implementation
of interfacing applications on an Embedded Linux platform.
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 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
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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 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.
If you are a developer with some hardware or electrical engineering experience 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.
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 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.
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 driver capabilities to optimize device communications Access data
Page 7/15

Acces PDF Gnu Linux Rapid Embedded Programming
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 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 real-world 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.
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
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
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
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the devices we use every day, from smart TVs to WiFi routers, test equipment to industrial
controllers - all of them have Linux at their heart. Linux is a core technology in the
implementation of the inter-connected world of the Internet of Things. 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.
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 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.

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
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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 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.
Embedded Software Development With C offers both an effectual reference for
professionals and researchers, and a valuable learning tool for students by laying
the groundwork for a solid foundation in the hardware and software aspects of
embedded systems development. Key features include a resource for the
fundamentals of embedded systems design and development with an emphasis
on software, an exploration of the 8051 microcontroller as it pertains to
embedded systems, comprehensive tutorial materials for instructors to provide
students with labs of varying lengths and levels of difficulty, and supporting
website including all sample codes, software tools and links to additional online
references.
Learn Raspberry Pi with Linux will tell you everything you need to know about the
Raspberry Pi's GUI and command line so you can get started doing amazing
things. You'll learn how to set up your new Raspberry Pi with a monitor, keyboard
and mouse, and you'll discover that what may look unfamiliar in Linux is really
very familiar. You'll find out how to connect to the internet, change your desktop
settings, and you'll get a tour of installed applications. Next, you'll take your first
steps toward being a Raspberry Pi expert by learning how to get around at the
Linux command line. You'll learn about different shells, including the bash shell,
and commands that will make you a true power user. Finally, you'll learn how to
create your first Raspberry Pi projects: Making a Pi web server: run LAMP on
your own network Making your Pi wireless: remove all the cables and retain all
the functionality Making a Raspberry Pi-based security cam and messenger
service: find out who's dropping by Making a Pi media center: stream videos and
music from your Pi Raspberry Pi is awesome, and it's Linux. And it's awesome
because it's Linux. But if you've never used Linux or worked at the Linux
command line before, it can be a bit daunting. Raspberry Pi is an amazing little
computer with tons of potential. And Learn Raspberry Pi with Linux can be your
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first step in unlocking that potential.
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 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
Build Complete Embedded Linux Systems Quickly and Reliably Developers are
increasingly integrating Linux into their embedded systems: It supports virtually
all hardware architectures and many peripherals, scales well, offers full source
code, and requires no royalties. The Yocto Project makes it much easier to
customize Linux for embedded systems. If you’re a developer with working
knowledge of Linux, Embedded Linux Systems with the Yocto Project™ will help
you make the most of it. An indispensable companion to the official
documentation, this guide starts by offering a solid grounding in the embedded
Linux landscape and the challenges of creating custom distributions for
embedded systems. You’ll master the Yocto Project’s toolbox hands-on, by
working through the entire development lifecycle with a variety of real-life
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examples that you can incorporate into your own projects. Author Rudolf Streif
offers deep insight into Yocto Project’s build system and engine, and addresses
advanced topics ranging from board support to compliance management. You’ll
learn how to Overcome key challenges of creating custom embedded
distributions Jumpstart and iterate OS stack builds with the OpenEmbedded Build
System Master build workflow, architecture, and the BitBake Build Engine
Quickly troubleshoot build problems Customize new distros with built-in
blueprints or from scratch Use BitBake recipes to create new software packages
Build kernels, set configurations, and apply patches Support diverse CPU
architectures and systems Create Board Support Packages (BSP) for hardwarespecific adaptations Provide Application Development Toolkits (ADT) for roundtrip development Remotely run and debug applications on actual hardware
targets Ensure open-source license compliance Scale team-based projects with
Toaster, Build History, Source Mirrors, and Autobuilder
If you are an embedded developer learning about embedded Linux with some
experience with the Yocto project, this book is the ideal way to become proficient
and broaden your knowledge with examples that are immediately applicable to
your embedded developments. Experienced embedded Yocto developers will
find new insight into working methodologies and ARM specific development
competence.
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
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.
Embedded Systems Design with Platform FPGAs introduces professional
engineers and students alike to system development using Platform FPGAs. The
focus is on embedded systems but it also serves as a general guide to building
custom computing systems. The text describes the fundamental technology in
terms of hardware, software, and a set of principles to guide the development of
Platform FPGA systems. The goal is to show how to systematically and creatively
apply these principles to the construction of application-specific embedded
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system architectures. There is a strong focus on using free and open source
software to increase productivity. Each chapter is organized into two parts. The
white pages describe concepts, principles, and general knowledge. The gray
pages provide a technical rendition of the main issues of the chapter and show
the concepts applied in practice. This includes step-by-step details for a specific
development board and tool chain so that the reader can carry out the same
steps on their own. Rather than try to demonstrate the concepts on a broad set of
tools and boards, the text uses a single set of tools (Xilinx Platform Studio, Linux,
and GNU) throughout and uses a single developer board (Xilinx ML-510) for the
examples. Explains how to use the Platform FPGA to meet complex design
requirements and improve product performance Presents both fundamental
concepts together with pragmatic, step-by-step instructions for building a system
on a Platform FPGA Includes detailed case studies, extended real-world
examples, and lab exercises
Modern embedded systems are used for connected, media-rich, and highly integrated
handheld devices such as mobile phones, digital cameras, and MP3 players. All of these
embedded systems require networking, graphic user interfaces, and integration with PCs, as
opposed to traditional embedded processors that can perform only limited functions for
industrial applications. While most books focus on these controllers, Modern Embedded
Computing provides a thorough understanding of the platform architecture of modern
embedded computing systems that drive mobile devices. The book offers a comprehensive
view of developing a framework for embedded systems-on-chips. Examples feature the Intel
Atom processor, which is used in high-end mobile devices such as e-readers, Internet-enabled
TVs, tablets, and net books. Beginning with a discussion of embedded platform architecture
and Intel Atom-specific architecture, modular chapters cover system boot-up, operating
systems, power optimization, graphics and multi-media, connectivity, and platform tuning.
Companion lab materials compliment the chapters, offering hands-on embedded design
experience. Learn embedded systems design with the Intel Atom Processor, based on the
dominant PC chip architecture. Examples use Atom and offer comparisons to other platforms
Design embedded processors for systems that support gaming, in-vehicle infotainment,
medical records retrieval, point-of-sale purchasing, networking, digital storage, and many more
retail, consumer and industrial applications Explore companion lab materials online that offer
hands-on embedded design experience
For the first time in a single reference, this book provides the beginner with a coherent and
logical introduction to the hardware and software of the PIC32, bringing together key material
from the PIC32 Reference Manual, Data Sheets, XC32 C Compiler User's Guide, Assembler
and Linker Guide, MIPS32 CPU manuals, and Harmony documentation. This book also trains
you to use the Microchip documentation, allowing better life-long learning of the PIC32. The
philosophy is to get you started quickly, but to emphasize fundamentals and to eliminate
"magic steps" that prevent a deep understanding of how the software you write connects to the
hardware. Applications focus on mechatronics: microcontroller-controlled electromechanical
systems incorporating sensors and actuators. To support a learn-by-doing approach, you can
follow the examples throughout the book using the sample code and your PIC32 development
board. The exercises at the end of each chapter help you put your new skills to practice.
Coverage includes: A practical introduction to the C programming language Getting up and
running quickly with the PIC32 An exploration of the hardware architecture of the PIC32 and
differences among PIC32 families Fundamentals of embedded computing with the PIC32,
including the build process, time- and memory-efficient programming, and interrupts A
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peripheral reference, with extensive sample code covering digital input and output,
counter/timers, PWM, analog input, input capture, watchdog timer, and communication by the
parallel master port, SPI, I2C, CAN, USB, and UART An introduction to the Microchip Harmony
programming framework Essential topics in mechatronics, including interfacing sensors to the
PIC32, digital signal processing, theory of operation and control of brushed DC motors, motor
sizing and gearing, and other actuators such as stepper motors, RC servos, and brushless DC
motors For more information on the book, and to download free sample code, please visit
http://www.nu32.org Extensive, freely downloadable sample code for the NU32 development
board incorporating the PIC32MX795F512H microcontroller Free online instructional videos to
support many of the chapters
How to build low-cost, royalty-free embedded solutions with eCos, covers eCos architecture,
installation, configuration, coding, debugging, bootstrapping, porting, and more, includes open
source tools on CD-ROM for a complete embedded software development environment with
eCos as the core.
This title covers all software-related aspects of SoC design, from embedded and applicationdomain specific operating systems to system architecture for future SoC. It will give embedded
software designers invaluable insights into the constraints imposed by the use of embedded
software in an SoC context.
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.
Embedded Android is for Developers wanting to create embedded systems based on Android
and for those wanting to port Android to new hardware, or creating a custom development
environment. Hackers and moders will also find this an indispensible guide to how Android
works.
Practical UML Statecharts in C/C++ Second Edition bridges the gap between high-level
abstract concepts of the Unified Modeling Language (UML) and the actual programming
aspects of modern hierarchical state machines (UML statecharts). The book describes a
lightweight, open source, event-driven infrastructure, called QP that enables direct manual
coding UML statecharts and concurrent event-driven applications in C or C++ without big tools.
This book is presented in two parts. In Part I, you get a practical description of the relevant
state machine concepts starting from traditional finite state automata to modern UML state
machines followed by state machine coding techniques and state-machine design patterns, all
illustrated with executable examples. In Part II, you find a detailed design study of a generic
real-time framework indispensable for combining concurrent, event-driven state machines into
robust applications. Part II begins with a clear explanation of the key event-driven
programming concepts such as inversion of control ( Hollywood Principle ), blocking versus
non-blocking code, run-to-completion (RTC) execution semantics, the importance of event
queues, dealing with time, and the role of state machines to maintain the context from one
event to the next. This background is designed to help software developers in making the
transition from the traditional sequential to the modern event-driven programming, which can
be one of the trickiest paradigm shifts. The lightweight QP event-driven infrastructure goes
several steps beyond the traditional real-time operating system (RTOS). In the simplest
configuration, QP runs on bare-metal microprocessor, microcontroller, or DSP completely
replacing the RTOS. QP can also work with almost any OS/RTOS to take advantage of the
existing device drivers, communication stacks, and other middleware. The accompanying
website to this book contains complete open source code for QP, ports to popular processors
and operating systems, including 80x86, ARM Cortex-M3, MSP430, and Linux, as well as all
examples described in the book.
Modern Assembly Language Programming with the ARM Processor is a tutorial-based book on
assembly language programming using the ARM processor. It presents the concepts of
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assembly language programming in different ways, slowly building from simple examples
towards complex programming on bare-metal embedded systems. The ARM processor was
chosen as it has fewer instructions and irregular addressing rules to learn than most other
architectures, allowing more time to spend on teaching assembly language programming
concepts and good programming practice. In this textbook, careful consideration is given to
topics that students struggle to grasp, such as registers vs. memory and the relationship
between pointers and addresses, recursion, and non-integral binary mathematics. A whole
chapter is dedicated to structured programming principles. Concepts are illustrated and
reinforced with a large number of tested and debugged assembly and C source listings. The
book also covers advanced topics such as fixed and floating point mathematics, optimization,
and the ARM VFP and NEONTM extensions. PowerPoint slides and a solutions manual are
included. This book will appeal to professional embedded systems engineers, as well as
computer engineering students taking a course in assembly language using the ARM
processor. Concepts are illustrated and reinforced with a large number of tested and debugged
assembly and C source listing Intended for use on very low-cost platforms, such as the
Raspberry Pi or pcDuino, but with the support of a full Linux operating system and
development tools Includes discussions of advanced topics, such as fixed and floating point
mathematics, optimization, and the ARM VFP and NEON extensions
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