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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
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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 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.
"Free/Open Source Software Development" uses a multitude of research approaches to
explore free and open source software development processes, attributes of their
products, and the workings within the development communities.
???????IEEE?????????—POSIX??(????Pthreads??),?????????????????????????,?????
?????????????????????????
A proceedings volume from the 6th IFAC International Conference, Puebla, Mexico,
14-25 November 2005
Learn how to write high-quality kernel module code, solve common Linux kernel
programming issues, and understand the fundamentals of Linux kernel internals Key
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Features Discover how to write kernel code using the Loadable Kernel Module
framework Explore industry-grade techniques to perform efficient memory allocation
and data synchronization within the kernel Understand the essentials of key internals
topics such as kernel architecture, memory management, CPU scheduling, and kernel
synchronization Book Description Linux Kernel Programming is a comprehensive
introduction for those new to Linux kernel and module development. This easy-to-follow
guide will have you up and running with writing kernel code in next-to-no time. This
book uses the latest 5.4 Long-Term Support (LTS) Linux kernel, which will be
maintained from November 2019 through to December 2025. By working with the 5.4
LTS kernel throughout the book, you can be confident that your knowledge will continue
to be valid for years to come. This Linux book begins by showing you how to build the
kernel from the source. Next, you'll learn how to write your first kernel module using the
powerful Loadable Kernel Module (LKM) framework. The book then covers key kernel
internals topics including Linux kernel architecture, memory management, and CPU
scheduling. Next, you'll delve into the fairly complex topic of concurrency within the
kernel, understand the issues it can cause, and learn how they can be addressed with
various locking technologies (mutexes, spinlocks, atomic, and refcount operators).
You'll also benefit from more advanced material on cache effects, a primer on lock-free
techniques within the kernel, deadlock avoidance (with lockdep), and kernel lock
debugging techniques. By the end of this kernel book, you'll have a detailed
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understanding of the fundamentals of writing Linux kernel module code for real-world
projects and products. What you will learn Write high-quality modular kernel code (LKM
framework) for 5.x kernels Configure and build a kernel from source Explore the Linux
kernel architecture Get to grips with key internals regarding memory management
within the kernel Understand and work with various dynamic kernel memory
alloc/dealloc APIs Discover key internals aspects regarding CPU scheduling within the
kernel Gain an understanding of kernel concurrency issues Find out how to work with
key kernel synchronization primitives Who this book is for This book is for Linux
programmers beginning to find their way with Linux kernel development. Linux kernel
and driver developers looking to overcome frequent and common kernel development
issues, as well as understand kernel internals, will benefit from this book. A basic
understanding of Linux CLI and C programming is required.
Linux is becoming the OS of choice for embedded system designers and engineers,
due to its real-time power and flexibility. Written for engineers and students, Practical
Linux Programming: Device Drivers, Embedded Systems, and the Internet is about
designing and developing embedded systems, using Internet technology as a user
interface. The book emphasizes the use of three different technologies for embedded
system design and development: the Web, the Linux kernel, and SQL queries. From a
software design point of view, device driver design, interprocess communication usage,
Perl programming, shell programming, HTML tags, and SQL queries are covered in
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detail. The examples demonstrate the guidelines for designing an embedded system
that requires interaction of different software modules and show how an operating
system like Linux helps glue your software modules together. The book is presented as
a tutorial for students and engineers who wish to learn the process of designing an
embedded system application using Linux as the real-time operating system and the
Internet as the user interface.
Master the art of developing customized device drivers for your embedded Linux
systems Key Features Stay up to date with the Linux PCI, ASoC, and V4L2 subsystems
and write device drivers for them Get to grips with the Linux kernel power management
infrastructure Adopt a practical approach to customizing your Linux environment using
best practices Book Description Linux is one of the fastest-growing operating systems
around the world, and in the last few years, the Linux kernel has evolved significantly to
support a wide variety of embedded devices with its improved subsystems and a range
of new features. With this book, you'll find out how you can enhance your skills to write
custom device drivers for your Linux operating system. Mastering Linux Device Driver
Development provides complete coverage of kernel topics, including video and audio
frameworks, that usually go unaddressed. You'll work with some of the most complex
and impactful Linux kernel frameworks, such as PCI, ALSA for SoC, and Video4Linux2,
and discover expert tips and best practices along the way. In addition to this, you'll
understand how to make the most of frameworks such as NVMEM and Watchdog.
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Once you've got to grips with Linux kernel helpers, you'll advance to working with
special device types such as Multi-Function Devices (MFD) followed by video and audio
device drivers. By the end of this book, you'll be able to write feature-rich device drivers
and integrate them with some of the most complex Linux kernel frameworks, including
V4L2 and ALSA for SoC. What you will learn Explore and adopt Linux kernel helpers for
locking, work deferral, and interrupt management Understand the Regmap subsystem
to manage memory accesses and work with the IRQ subsystem Get to grips with the
PCI subsystem and write reliable drivers for PCI devices Write full multimedia device
drivers using ALSA SoC and the V4L2 framework Build power-aware device drivers
using the kernel power management framework Find out how to get the most out of
miscellaneous kernel subsystems such as NVMEM and Watchdog Who this book is for
This book is for embedded developers, Linux system engineers, and system
programmers who want to explore Linux kernel frameworks and subsystems. C
programming skills and a basic understanding of driver development are necessary to
get started with this book.
Master the techniques needed to build great, efficient embedded devices on
LinuxAbout 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 managementWho This Book Is ForIf you are an engineer who wishes to
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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 systemIn DetailEmbedded Linux runs many of the devices we use
every day, from smart TVs to WiFi routers, test equipment to industrial controllers - all
of them have Linux at their heart. Linux is a core technology in the implementation of
the inter-connected world of the Internet of Things.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
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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 approachThis 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.
LINUX DRIVER DEVELOPMENT FOR EMBEDDED PROCESSORS - SECOND
EDITION - The flexibility of Linux embedded, the availability of powerful, energy
efficient processors designed for embedded computing and the low cost of new
processors are encouraging many industrial companies to come up with new
developments based on embedded processors. Current engineers have in their hands
powerful tools for developing applications previously unimagined, but they need to
understand the countless features that Linux offers today. This book will teach you how
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to develop device drivers for Device Tree Linux embedded systems. You will learn how
to write different types of Linux drivers, as well as the appropriate APIs (Application
Program Interfaces) and methods to interface with kernel and user spaces. This is a
book is meant to be practical, but also provides an important theoretical base. More
than twenty drivers are written and ported to three different processors. You can
choose between NXP i.MX7D, Microchip SAMA5D2 and Broadcom BCM2837
processors to develop and test the drivers, whose implementation is described in detail
in the practical lab sections of the book. Before you start reading, I encourage you to
acquire any of these processor boards whenever you have access to some GPIOs, and
at least one SPI and I2C controllers. The hardware configurations of the different
evaluation boards used to develop the drivers are explained in detail throughout this
book; one of the boards used to implement the drivers is the famous Raspberry PI 3
Model B board. You will learn how to develop drivers, from the simplest ones that do
not interact with any external hardware, to drivers that manage different kind of devices:
accelerometers, DACs, ADCs, RGB LEDs, Multi-Display LED controllers, I/O
expanders, and Buttons. You will also develop DMA drivers, drivers that manage
interrupts, and drivers that write/read on the internal registers of the processor to
control external devices. To easy the development of some of these drivers, you will
use different types of Frameworks: Miscellaneous framework, LED framework, UIO
framework, Input framework and the IIO industrial one. This second edition has been
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updated to the v4.9 LTS kernel. Recently, all the drivers have been ported to the new
Microchip SAMA5D27-SOM1 (SAMA5D27 System On Module) using kernel 4.14 LTS
and included in the GitHub repository of this book; these drivers have been tested in the
ATSAMA5D27-SOM1-EK1 evaluation platform; the ATSAMA5D27-SOM1-EK1 practice
lab settings are not described throughout the text of this book, but in a practice labs
user guide that can be downloaded from the book ?s GitHub.
This book follows on from Linux Kernel Programming, helping you explore the Linux
character device driver framework and enables you to write 'misc' class drivers. You'll
learn how to efficiently interface with user apps, perform I/O on hardware memory,
handle hardware interrupts, and leverage kernel delays, timers, kthreads, and
workqueues.
Discover how to write high-quality character driver code, interface with userspace, work
with chip memory, and gain an in-depth understanding of working with hardware
interrupts and kernel synchronization Key Features: Delve into hardware interrupt
handling, threaded IRQs, tasklets, softirqs, and understand which to use when Explore
powerful techniques to perform user-kernel interfacing, peripheral I/O and use kernel
mechanisms Work with key kernel synchronization primitives to solve kernel
concurrency issues Book Description: Linux Kernel Programming Part 2 - Char Device
Drivers and Kernel Synchronization is an ideal companion guide to the Linux Kernel
Programming book. This book provides a comprehensive introduction for those new to
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Linux device driver development and will have you up and running with writing misc
class character device driver code (on the 5.4 LTS Linux kernel) in next to no time.
You'll begin by learning how to write a simple and complete misc class character driver
before interfacing your driver with user-mode processes via procfs, sysfs, debugfs,
netlink sockets, and ioctl. You'll then find out how to work with hardware I/O memory.
The book covers working with hardware interrupts in depth and helps you understand
interrupt request (IRQ) allocation, threaded IRQ handlers, tasklets, and softirqs. You'll
also explore the practical usage of useful kernel mechanisms, setting up delays, timers,
kernel threads, and workqueues. Finally, you'll discover how to deal with the complexity
of kernel synchronization with locking technologies (mutexes, spinlocks, and
atomic/refcount operators), including more advanced topics such as cache effects, a
primer on lock-free techniques, deadlock avoidance (with lockdep), and kernel lock
debugging techniques. By the end of this Linux kernel book, you'll have learned the
fundamentals of writing Linux character device driver code for real-world projects and
products. What You Will Learn: Get to grips with the basics of the modern Linux Device
Model (LDM) Write a simple yet complete misc class character device driver Perform
user-kernel interfacing using popular methods Understand and handle hardware
interrupts confidently Perform I/O on peripheral hardware chip memory Explore kernel
APIs to work with delays, timers, kthreads, and workqueues Understand kernel
concurrency issues Work with key kernel synchronization primitives and discover how
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to detect and avoid deadlock Who this book is for: An understanding of the topics
covered in the Linux Kernel Programming book is highly recommended to make the
most of this book. This book is for Linux programmers beginning to find their way with
device driver development. Linux device driver developers looking to overcome
frequent and common kernel/driver development issues, as well as perform common
driver tasks such as user-kernel interfaces, performing peripheral I/O, handling
hardware interrupts, and dealing with concurrency will benefit from this book. A basic
understanding of Linux kernel internals (and common APIs), kernel module
development, and C programming is required.
This publication helps strengthen the position of IBM® software solutions and enables
for High Performance Computing (hardware, software, and tools) with a well-defined
and documented deployment model within an IBM environment. As a result, customers
receive a planned foundation for dynamic infrastructure for parallel High Performance
Computing (HPC) applications. This IBM Redbooks® publication addresses topics to
take advantage of the strengths of IBM PE Developers Edition for HPC applications.
The objective is to solve customer's challenges and maximize systems' throughput,
performance, and management. This publication examines the tools, utilities,
documentation, and other resources available to help the IBM technical teams provide
solutions and support for IBM HPC solutions in an IBM hardware environment. This
IBM Redbooks is targeted toward technical professionals (consultants, technical
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support staff, IT Architects, and IT Specialists) responsible for providing HPC solutions
and support.
One of the world's most experienced Linux driver developers demonstrates how to
develop reliable Linux drivers for virtually any device. This resource is for any
programmer with a working knowledge of operating systems and C, including
programmers who have never written drivers before.
?????????Linux????????????,??????????????????,???????Intel?????????
This book arises from experience the authors have gained from years of work as
industry practitioners in the field of Electronic System Level design (ESL). At the heart
of all things related to Electronic Design Automation (EDA), the core issue is one of
models: what are the models used for, what should the models contain, and how should
they be written and distributed. Issues such as interoperability and tool transportability
become central factors that may decide which ones are successful and those that
cannot get sufficient traction in the industry to survive. Through a set of real examples
taken from recent industry experience, this book will distill the state of the art in terms of
System-Level Design models and provide practical guidance to readers that can be put
into use. This book is an invaluable tool that will aid readers in their own designs,
reduce risk in development projects, expand the scope of design projects, and improve
developmental processes and project planning.
???????,???????·??·???(Theodor Seuss Geisel,1904~1991)
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"Linux is an operating system that consists of a monolithic kernel. This course will
get you comfortable with setting up and building any device driver from scratch.
This course covers driver installation and shows you how to configure server
management and resolve issues with synchronization, concurrency, power
management and more. You'll see how to create and manage your own driver
within Linux and have a better experience using the Linux terminal. You'll set up
and configure your Ubuntu machine to develop drivers catered to audio and TPM
drivers for Ubuntu. You'll also learn to push your live drivers to import them into
the core components of the OS. Finally, you'll learn to manage memory on your
system in the most efficient way by focusing on many different
techniques."--Resource description page.
Linux Driver Development with Raspberry Pi - Practical Labs Embedded systems
have become an integral part of our daily life. They are deployed in mobile
devices, networking infrastructure, home and consumer devices, digital signage,
medical imaging, automotive infotainment and many other industrial applications.
The use of embedded systems is growing exponentially. Many of these
embedded systems are powered by an inexpensive yet powerful system-on-chip
(SoC) that is running a Linux operating system. The BCM2837 from Broadcom is
one of these SoCs, running quad ARM Cortex A53 cores at 1.2GHz. This is the
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SoC used in the popular Raspberry Pi 3 boards. This book follows the learning by
doing approach, so you will be playing with your Raspberry Pi since the first
chapter. Besides the Raspberry Pi board, you will use several low-cost boards to
develop the hands-on examples. In the labs, it is described what each step
means in detail so that you can use your own hardware components adapting the
content of the book to your needs. You will learn how to develop Linux drivers for
the Raspberry Pi boards. You will start with the simplest ones that do not interact
with any external hardware, then you will develop Linux drivers that manage
different kind of devices: Accelerometer, DAC, ADC, RGB LED, Buttons, Joystick
controller, Multi-Display LED controller and I/O expanders controlled via I2C and
SPI buses. You will also develop DMA drivers, USB device drivers, drivers that
manage interrupts and drivers that write and read on the internal registers of the
SoC to control its GPIOs. To ease the development of some of these drivers, you
will use different types of Linux kernel subsystems: Miscellaneous, LED, UIO,
USB, Input and Industrial I/O. More than 30 kernel modules have been written
(besides several user applications), which can be downloaded from the book's
GitHub repository. This book uses the Long Term Support (LTS) Linux kernel 5.4,
which was released on November 2019 and will be maintained until December
2025. The Linux drivers and applications developed in the labs have been ported
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to three different Raspberry Pi boards: Raspberry Pi 3 Model B, Raspberry Pi 3
Model B+ and Raspberry Pi 4 Model B. This book is a learning tool to start
developing drivers without any previous knowledge about this field, so the
intention during its writing has been to develop drivers without a high level of
complexity that both serve to reinforce the main driver development concepts and
can be a starting point to help you to develop your own drivers. And, remember
that the best way to develop a driver is not to write it from scratch. You can reuse
free code from similar Linux kernel mainline drivers. All the drivers written
throughout this book are GPL licensed, so you can modify and redistribute them
under the same license.
Linux Device Drivers Development
This book aims to examine innovation in the fields of computer engineering and
networking. The book covers important emerging topics in computer engineering
and networking, and it will help researchers and engineers improve their
knowledge of state-of-art in related areas. The book presents papers from The
Proceedings of the 2013 International Conference on Computer Engineering and
Network (CENet2013) which was held on 20-21 July, in Shanghai, China.
Presents an overview of kernel configuration and building for version 2.6 of the
Linux kernel.
Page 16/34

Download Ebook Linux Device Drivers Development Develop Customized
Drivers For Embedded Linux
The ability to write well is a critical skill for professionals in nearly every field.
Good writers provide leadership, influence decisions, and advance their own
careers. In this new book, Sheryl Lindsell-Roberts draws from her twenty-plus
years of experience as a successful consultant for clients in business, education,
and government. In a lively, engaging style, she explains how to write
persuasively for virtually any audience. Part 1 addresses the basics of all
business writing: understanding the reader, drafting, achieving the right tone,
creating visual impact, and editing. Part 2 provides more specific advice on
brochures, executive summaries, speeches, PowerPoint presentations, Web site
content, and much more. Concrete examples illustrate practical strategies such
as how to present a message positively instead of negatively, how to sequence
information for different kinds of readers, and how to use charts to highlight key
points. Packed with valuable information obtained from actual clients in the field,
135 Tips for Writing Successful Business Documents is guaranteed to help
anyone who reads it write to hit the mark.
This is the eBook version of the printed book. If the print book includes a CDROM, this content is not included within the eBook version. The Most Practical
Guide to Writing Linux Device Drivers Linux now offers an exceptionally robust
environment for driver development: with today's kernels, what once required
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years of development time can now be accomplished in days. In this practical,
example-driven book, one of the world's most experienced Linux driver
developers systematically demonstrates how to develop reliable Linux drivers for
virtually any device. Essential Linux Device Dri.
Embedded Linux Development is designed to give experienced programmers a
solid understanding of adapting the Linux kernel and customized user-space
libraries and utilities to embedded applications such as those in use in consumer
electronics, military, medical, industrial, and auto industries. This five day course
includes extensive hands-on exercises and demonstrations designed to give you
the necessary tools to develop an embedded Linux device.
Writing software to interact with external devices is difficult for a variety of reasons.
First, this software often executes in the operating system kernel, where a single error
can cause the entire system to fail. Second, most major operating systems today
require device drivers to be written in C, a language developed roughly 40 years ago.
Third, the kernel execution environment is complex, and in some systems, constantly
changing, which leads to increased development costs and unreliable code. Fourth,
executing drivers requires specific device hardware, which the developer may not have
available. Consequently, many Linux driver patches include the comment "compile
tested only." These problems make driver development a resource- and effort-intensive
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endeavor. This dissertation presents two new systems that improve the process of
device-driver development and testing. We first present Decaf Drivers, a system for
incrementally converting existing Linux kernel drivers to Java programs in user mode.
With support from program-analysis tools, Decaf separates out performance-sensitive
code and generates a customized kernel interface that allows developers to move the
remaining code into Java over time. On the five drivers we tested, the Decaf Drivers
system achieves performance close to native kernel drivers and requires few changes
to the Linux kernel. We then present three versions of SymDrive, which is a system for
testing Linux and FreeBSD drivers without their devices present. The system uses
symbolic execution to remove the need for device hardware. The first prototype, called
SymDriveProto (SDP), allows developers to test drivers without hardware by combining
traces of hardware operation with symbolic execution. The second version, SymDrive,
adds three new capabilities relative to SDP and existing work. First, SymDrive uses
static analysis and source-to-source transformation to greatly reduce the effort of
testing a new driver. Second, SymDrive incorporates a comprehensive test framework
to allow developers to check many driver correctness properties. Finally, SymDrive
provides an execution-tracing tool to identify how a patch changes I/O to the device and
to compare device-driver implementations. We finally discuss SymDriveCluster (SDC),
which allows developers to test drivers and find bugs automatically with a cluster of
machines.
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???????????
Nwely updated to include new calls and techniques introduced in Versions 2.2 and 2.4
of the Linux kernel, a definitive resource for those who want to support computer
peripherals under the Linux operating system explains how to write a driver for a broad
spectrum of devices, including character devices, network interfaces, and block
devices. Original. (Intermediate)
C?C++????
Having already helped two generations of programmers explore Linux and write
devices, the fourth edition of this classic book delves into tty, USB, and HCI devices
such as keyboards, in addition to basic character devices. Linux Device Drivers
includes numerous full-featured examples that you can compile and run without special
hardware. Written by well-known leaders in Linux development and programming, this
book covers significant changes to Version 3.2 of the Linux kernel, the basis of the
Precise Pangolin release of Ubuntu. All you need to get started is an understanding of
the C programming language and some background in Unix system calls. Learn how to
support computer peripherals under the Linux operating system Develop and write
software for new hardware that Linux supports Understand the basics of Linux
operation, even if you don't expect to write a driver Dive into new chapters on video,
audio, wireless, and Bluetooth devices As the operating system for Android and many
embedded systems, Linux constantly needs new device drivers. This book helps you
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get it done.
?????Linux ?????UNIX ??????????????????????Linux C ??????????Linux ?UNIX
????????????????????Linux ????????????DBM?MySQL???????Linux ??????X ??????
??????????????????????????????????????????????????????????????Linux????????
?Linux ????????????????????????????????????
???????????????????????????, ????????????????????????????????????????,
???????????????????????Linux??????????Linux?????, ?????Linux?????????.
Provides information on writing a driver in Linux, covering such topics as character
devices, network interfaces, driver debugging, concurrency, and interrupts.

Harness the power of Linux to create versatile and robust embedded solutions
Key Features: Learn how to develop and configure robust embedded Linux
devices Explore the new features of Linux 5.4 and the Yocto Project 3.1 (Dunfell)
Discover different ways to debug and profile your code in both user space and
the Linux kernel Book Description: Embedded Linux runs many of the devices we
use every day. From smart TVs and Wi-Fi routers to test equipment and
industrial controllers, all of them have Linux at their heart. The Linux OS is one of
the foundational technologies comprising the core of the Internet of Things (IoT).
This book starts by breaking down the fundamental elements that underpin all
embedded Linux projects: the toolchain, the bootloader, the kernel, and the root
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filesystem. After that, you will learn how to create each of these elements from
scratch and automate the process using Buildroot and the Yocto Project. As you
progress, the book explains how to implement an effective storage strategy for
flash memory chips and install updates to a device remotely once it's deployed.
You'll also learn about the key aspects of writing code for embedded Linux, such
as how to access hardware from apps, the implications of writing multi-threaded
code, and techniques to manage memory in an efficient way. The final chapters
demonstrate how to debug your code, whether it resides in apps or in the Linux
kernel itself. You'll also cover the different tracers and profilers that are available
for Linux so that you can quickly pinpoint any performance bottlenecks in your
system. By the end of this Linux book, you'll be able to create efficient and
secure embedded devices using Linux. What You Will Learn: Use Buildroot and
the Yocto Project to create embedded Linux systems Troubleshoot BitBake build
failures and streamline your Yocto development workflow Update IoT devices
securely in the field using Mender or balena Prototype peripheral additions by
reading schematics, modifying device trees, soldering breakout boards, and
probing pins with a logic analyzer Interact with hardware without having to write
kernel device drivers Divide your system up into services supervised by BusyBox
runit Debug devices remotely using GDB and measure the performance of
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systems using tools such as perf, ftrace, eBPF, and Callgrind Who this book is
for: If you're a systems software engineer or system administrator who wants to
learn Linux implementation on embedded devices, then this book is for you.
Embedded systems engineers accustomed to programming for low-power
microcontrollers can use this book to help make the leap to high-speed systems
on chips that can run Linux. Anyone responsible for developing new hardware
that needs to run Linux will also find this book useful. Basic working knowledge of
the POSIX standard, C programming, and shell scripting is assumed.
Linux Kernel Development details the design and implementation of the Linux
kernel, presenting the content in a manner that is beneficial to those writing and
developing kernel code, as well as to programmers seeking to better understand
the operating system and become more efficient and productive in their coding.
The book details the major subsystems and features of the Linux kernel,
including its design, implementation, and interfaces. It covers the Linux kernel
with both a practical and theoretical eye, which should appeal to readers with a
variety of interests and needs. The author, a core kernel developer, shares
valuable knowledge and experience on the 2.6 Linux kernel. Specific topics
covered include process management, scheduling, time management and timers,
the system call interface, memory addressing, memory management, the page
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cache, the VFS, kernel synchronization, portability concerns, and debugging
techniques. This book covers the most interesting features of the Linux 2.6
kernel, including the CFS scheduler, preemptive kernel, block I/O layer, and I/O
schedulers. The third edition of Linux Kernel Development includes new and
updated material throughout the book: An all-new chapter on kernel data
structures Details on interrupt handlers and bottom halves Extended coverage of
virtual memory and memory allocation Tips on debugging the Linux kernel Indepth coverage of kernel synchronization and locking Useful insight into
submitting kernel patches and working with the Linux kernel community
Learn to develop customized device drivers for your embedded Linux
systemAbout 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 LinuxWho This Book Is ForThis 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
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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
driversIn DetailLinux 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
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(v4.13 at the time of writing this book).Style and approachA set of engaging
examples to develop Linux device drivers
The #1 practical, hands-on guide to developing systems based on embedded
Linux - fully updated with extensive new coverage * *Helps programmers rapidly
climb the learning curve, maximize productivity, and handle today's most
important development challenges. *Contains new chapters on PCI Subsystem,
Hotplug and UDEV, USB, and reducing boot time. *Offers practical coverage of
Flash-resident filesystem images, the Memory Technology Devices subsystem,
and today's hot new multicore processors. Product manufacturers are
increasingly turning to embedded Linux - and thousands of software and
firmware engineers must now master it for the first time. Embedded Linux Primer
has become their #1 resource. Christopher Hallinan offers practical solutions for
the real-world challenges embedded developers face - whether they are
experienced legacy embedded systems developers moving to Linux or
experienced Linux developers moving to embedded systems. Hallinan introduces
Linux in embedded environments, covers all major systems and development
issues, and offers dozens of valuable tips, tools and problemsolving techniques.
His extensive code examples have been assembled from operational hardware
running current versions of embedded Linux using the latest development and
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debugging tools. This book's wide-ranging, practical coverage includes: Linux
kernel initialization; the special role of bootloaders and U-Boot in embedded
Linux; the use of embedded Linux file systems, including JFFS2; building Flash
resident file systems; using the Memory Technology Devices (MTD) subsystem
with today's popular flash memory devices; and much more. This Second Edition
has been updated for the latest kernel versions, and contains new chapters on
the PCI Subsystem, Hotplug and UDEV, USB, and Reducing Boot Time.
Readers will also find a detailed introduction to multicore, one of the hottest
trends in embedded computing.
Easy Linux Device Driver : First Step Towards Device Driver Programming Easy
Linux Device Driver book is an easy and friendly way of learning device driver
programming . Book contains all latest programs along with output screen
screenshots. Highlighting important sections and stepwise approach helps for
quick understanding of programming . Book contains Linux installation ,Hello
world program up to USB 3.0 ,Display Driver ,PCI device driver programming
concepts in stepwise approach. Program gives best understanding of theoretical
and practical fundamentals of Linux device driver. Beginners should start learning
Linux device driver from this book to become device driver expertise. Topics
covered: Introduction of Linux Advantages of Linux History of Linux Architecture
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of Linux Definations Ubuntu installation Ubuntu Installation Steps User Interface
Difference About KNOPPIX Important links Terminal: Soul of Linux Creating Root
account Terminal Commands Virtual Editor Commands Linux Kernel Linux
Kernel Internals Kernel Space and User space Device Driver Place of Driver in
System Device Driver working Characteristics of Device Driver Module
Commands Hello World Program pre-settings Write Program Printk function
Makefile Run program Parameter passing Parameter passing program
Parameter Array Process related program Process related program Character
Device Driver Major and Minor number API to registers a device Program to
show device number Character Driver File Operations File operation program.
Include .h header Functions in module.h file Important code snippets Summary of
file operations PCI Device Driver Direct Memory Access Module Device Table
Code for Basic Device Driver Important code snippets USB Device Driver
Fundamentals Architecture of USB device driver USB Device Driver program
Structure of USB Device Driver Parts of USB end points Importent features USB
information Driver USB device Driver File Operations Using URB Simple data
transfer Program to read and write Important code snippets Gadget Driver
Complete USB Device Driver Program Skeleton Driver Program Special USB 3.0
USB 3.0 Port connection Bulk endpoint streaming Stream ID Device Driver Lock
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Mutual Exclusion Semaphore Spin Lock Display Device Driver Frame buffer
concept Framebuffer Data Structure Check and set Parameter Accelerated
Method Display Driver summary Memory Allocation Kmalloc Vmalloc Ioremap
Interrupt Handling interrupt registration Proc interface Path of interrupt
Programming Tips Softirqs, Tasklets, Work Queues I/O Control Introducing ioctl
Prototype Stepwise execution of ioctl Sample Device Driver Complete memory
Driver Complete Parallel Port Driver Device Driver Debugging Data Display
Debugger Graphical Display Debugger Kernel Graphical Debugger Appendix I
Exported Symbols Kobjects, Ksets, and Subsystems DMA I/O
Device drivers literally drive everything you're interested in--disks, monitors,
keyboards, modems--everything outside the computer chip and memory. And
writing device drivers is one of the few areas of programming for the Linux
operating system that calls for unique, Linux-specific knowledge. For years now,
programmers have relied on the classic Linux Device Drivers from O'Reilly to
master this critical subject. Now in its third edition, this bestselling guide provides
all the information you'll need to write drivers for a wide range of devices.Over the
years the book has helped countless programmers learn: how to support
computer peripherals under the Linux operating system how to develop and write
software for new hardware under Linux the basics of Linux operation even if they
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are not expecting to write a driver The new edition of Linux Device Drivers is
better than ever. The book covers all the significant changes to Version 2.6 of the
Linux kernel, which simplifies many activities, and contains subtle new features
that can make a driver both more efficient and more flexible. Readers will find
new chapters on important types of drivers not covered previously, such as
consoles, USB drivers, and more.Best of all, you don't have to be a kernel hacker
to understand and enjoy this book. All you need is an understanding of the C
programming language and some background in Unix system calls. And for
maximum ease-of-use, the book uses full-featured examples that you can
compile and run without special hardware.Today Linux holds fast as the most
rapidly growing segment of the computer market and continues to win over
enthusiastic adherents in many application areas. With this increasing support,
Linux is now absolutely mainstream, and viewed as a solid platform for
embedded systems. If you're writing device drivers, you'll want this book. In fact,
you'll wonder how drivers are ever written without it.
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
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field and power management Who This Book Is For If you are an engineer who
wishes to understand and use Linux in embedded devices, this book is for you. It
is also for Linux developers and system programmers who are familiar with
embedded systems and want to learn and program the best in class devices. It is
appropriate for students studying embedded techniques, for developers
implementing embedded Linux devices, and engineers supporting existing Linux
devices. What You Will Learn Evaluate the Board Support Packages offered by
most manufacturers of a system on chip or embedded module Use Buildroot and
the Yocto Project to create embedded Linux systems quickly and efficiently
Update IoT devices in the field without compromising security Reduce the power
budget of devices to make batteries last longer Interact with the hardware without
having to write kernel device drivers Debug devices remotely using GDB, and
see how to measure the performance of the systems using powerful tools such
as perk, ftrace, and valgrind Find out how to configure Linux as a real-time
operating system In Detail Embedded Linux runs many of the devices we use
every day, from smart TVs to 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
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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-bystep walkthroughs of an example implementation.
This book discusses how to develop embedded products using DaVinci & OMAP
Page 32/34

Download Ebook Linux Device Drivers Development Develop Customized
Drivers For Embedded Linux
Technology from Texas Instruments Incorporated. It presents a single software
platform for diverse hardware platforms. DaVinci & OMAP Technology refers to
the family of processors, development tools, software products, and support.
While DaVinci Technology is driven by the needs of consumer video products
such as IP network cameras, networked projectors, digital signage and portable
media players, OMAP Technology is driven by the needs of wireless products
such as smart phones. Texas Instruments offers a wide variety of processing
devices to meet our users' price and performance needs. These vary from single
digital signal processing devices to complex, system-on-chip (SoC) devices with
multiple processors and peripherals. As a software developer you question: Do I
need to become an expert in signal processing and learn the details of these
complex devices before I can use them in my application? As a senior executive
you wonder: How can I reduce my engineering development cost? How can I
move from one processor to another from Texas Instruments without incurring a
significant development cost? This book addresses these questions with sample
code and gives an insight into the software architecture and associated
component software products that make up this software platform. As an
example, we show how we develop an IP network camera. Using this software
platform, you can choose to focus on the application and quickly create a product
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without having to learn the details of the underlying hardware or signal
processing algorithms. Alternatively, you can choose to differentiate at both the
application as well as the signal processing layer by developing and adding your
algorithms using the xDAIS for Digital Media, xDM, guidelines for component
software. Finally, you may use one code base across different hardware
platforms. Table of Contents: Software Platform / More about xDM, VISA, & CE /
Building a Product Based on DaVinci Technology / Reducing Development Cost /
eXpressDSP Digital Media (xDM) / Sample Application Using xDM / Embedded
Peripheral Software Interface (EPSI) / Sample Application Using EPSI / Sample
Application Using EPSI and xDM / IP Network Camera on DM355 Using TI
Software / Adding your secret sauce to the Signal Processing Layer (SPL) /
Further Reading
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