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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 indepth 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 kernel sources Add and remove a device driver or a module from the kernel Master kernel
programming Understand how to implement character drivers to manage different kinds of computer peripherals Become well
versed with kernel helper functions and objects that can be used to build kernel applications Acquire a knowledge of in-depth
concepts to manage custom hardware with Linux from both the kernel and user space Who this book is for This book will help
anyone who wants to develop their own Linux device drivers for embedded systems. Having basic hand-on with Linux operating
system and embedded concepts is necessary.
Writing Linux Device Drivers: Lab Solutions: A Guide with ExercisesCreateSpace
Provides information on writing a driver in Linux, covering such topics as character devices, network interfaces, driver debugging,
concurrency, and interrupts.
“Probably the most wide ranging and complete Linux device driver book I’ve read.” --Alan Cox, Linux Guru and Key Kernel
Developer “Very comprehensive and detailed, covering almost every single Linux device driver type.” --Theodore Ts’o, First Linux
Kernel Developer in North America and Chief Platform Strategist of the Linux Foundation 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 years of development time can 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 Drivers is for any programmer with a working knowledge of operating systems and C, including
programmers who have never written drivers before. Sreekrishnan Venkateswaran focuses on the essentials, bringing together all
the concepts and techniques you need, while avoiding topics that only matter in highly specialized situations. Venkateswaran
begins by reviewing the Linux 2.6 kernel capabilities that are most relevant to driver developers. He introduces simple device
classes; then turns to serial buses such as I2C and SPI; external buses such as PCMCIA, PCI, and USB; video, audio, block,
network, and wireless device drivers; user-space drivers; and drivers for embedded Linux–one of today’s fastest growing areas of
Linux development. For each, Venkateswaran explains the technology, inspects relevant kernel source files, and walks through
developing a complete example. • Addresses drivers discussed in no other book, including drivers for I2C, video, sound, PCMCIA,
and different types of flash memory • Demystifies essential kernel services and facilities, including kernel threads and helper
interfaces • Teaches polling, asynchronous notification, and I/O control • Introduces the Inter-Integrated Circuit Protocol for
embedded Linux drivers • Covers multimedia device drivers using the Linux-Video subsystem and Linux-Audio framework •
Shows how Linux implements support for wireless technologies such as Bluetooth, Infrared, WiFi, and cellular networking •
Describes the entire driver development lifecycle, through debugging and maintenance • Includes reference appendixes covering
Linux assembly, BIOS calls, and Seq files
Windows Embedded Compact 7 is the natural choice for developing sophisticated, small-footprint devices for both consumers and
the enterprise. For this latest version, a number of significant enhancements have been made, most notably the ability to run multicore processors and address more than the 512 MB of memory constraint in previous versions. Using familiar developer tools, Pro
Windows Embedded Compact 7 will take you on a deep-dive into device driver development. You’ll learn how to set up your
working environment, the tools that you’ll need and how to think about developing for small devices before quickly putting theory
into practice and developing your own first driver from the ground up. As you delve deeper into the details of driver development,
you’ll learn how to master hardware details, deal with I/O and interrupts, work with networks, and test and debug your drivers
ready for deployment—all in the company of an author who's been working with Windows CE for more than a decade. Packed with
code samples, Pro Windows Embedded Compact 7 contains everything you'll need to start developing for small footprint devices
with confidence.
Linux Kernel Module Programming Guide is for people who want to write kernel modules. It takes a hands-on approach starting
with writing a small "hello, world" program, and quickly moves from there. Far from a boring text on programming, Linux Kernel
Module Programming Guide has a lively style that entertains while it educates. An excellent guide for anyone wishing to get
started on kernel module programming. *** Money raised from the sale of this book supports the development of free software and
documentation.
Find solutions to all your problems related to Linux system programming using practical recipes for developing your own system
programs Key Features Develop a deeper understanding of how Linux system programming works Gain hands-on experience of
working with different Linux projects with the help of practical examples Learn how to develop your own programs for Linux Book
Description Linux is the world's most popular open source operating system (OS). Linux System Programming Techniques will
enable you to extend the Linux OS with your own system programs and communicate with other programs on the system. The
book begins by exploring the Linux filesystem, its basic commands, built-in manual pages, the GNU compiler collection (GCC),
and Linux system calls. You'll then discover how to handle errors in your programs and will learn to catch errors and print relevant
information about them. The book takes you through multiple recipes on how to read and write files on the system, using both
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streams and file descriptors. As you advance, you'll delve into forking, creating zombie processes, and daemons, along with
recipes on how to handle daemons using systemd. After this, you'll find out how to create shared libraries and start exploring
different types of interprocess communication (IPC). In the later chapters, recipes on how to write programs using POSIX threads
and how to debug your programs using the GNU debugger (GDB) and Valgrind will also be covered. By the end of this Linux book,
you will be able to develop your own system programs for Linux, including daemons, tools, clients, and filters. What you will learn
Discover how to write programs for the Linux system using a wide variety of system calls Delve into the working of POSIX
functions Understand and use key concepts such as signals, pipes, IPC, and process management Find out how to integrate
programs with a Linux system Explore advanced topics such as filesystem operations, creating shared libraries, and debugging
your programs Gain an overall understanding of how to debug your programs using Valgrind Who this book is for This book is for
anyone who wants to develop system programs for Linux and gain a deeper understanding of the Linux system. The book is
beneficial for anyone who is facing issues related to a particular part of Linux system programming and is looking for specific
recipes or solutions.
A Guide to Kernel Exploitation: Attacking the Core discusses the theoretical techniques and approaches needed to develop
reliable and effective kernel-level exploits, and applies them to different operating systems, namely, UNIX derivatives, Mac OS X,
and Windows. Concepts and tactics are presented categorically so that even when a specifically detailed vulnerability has been
patched, the foundational information provided will help hackers in writing a newer, better attack; or help pen testers, auditors, and
the like develop a more concrete design and defensive structure. The book is organized into four parts. Part I introduces the kernel
and sets out the theoretical basis on which to build the rest of the book. Part II focuses on different operating systems and
describes exploits for them that target various bug classes. Part III on remote kernel exploitation analyzes the effects of the remote
scenario and presents new techniques to target remote issues. It includes a step-by-step analysis of the development of a reliable,
one-shot, remote exploit for a real vulnerabilitya bug affecting the SCTP subsystem found in the Linux kernel. Finally, Part IV
wraps up the analysis on kernel exploitation and looks at what the future may hold. Covers a range of operating system families —
UNIX derivatives, Mac OS X, Windows Details common scenarios such as generic memory corruption (stack overflow, heap
overflow, etc.) issues, logical bugs and race conditions Delivers the reader from user-land exploitation to the world of kernel-land
(OS) exploits/attacks, with a particular focus on the steps that lead to the creation of successful techniques, in order to give to the
reader something more than just a set of tricks

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. 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.
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.
Modern cars are more computerized than ever. Infotainment and navigation systems, Wi-Fi, automatic software updates,
and other innovations aim to make driving more convenient. But vehicle technologies haven’t kept pace with today’s
more hostile security environment, leaving millions vulnerable to attack. The Car Hacker’s Handbook will give you a
deeper understanding of the computer systems and embedded software in modern vehicles. It begins by examining
vulnerabilities and providing detailed explanations of communications over the CAN bus and between devices and
systems. Then, once you have an understanding of a vehicle’s communication network, you’ll learn how to intercept
data and perform specific hacks to track vehicles, unlock doors, glitch engines, flood communication, and more. With a
focus on low-cost, open source hacking tools such as Metasploit, Wireshark, Kayak, can-utils, and ChipWhisperer, The
Car Hacker’s Handbook will show you how to: –Build an accurate threat model for your vehicle –Reverse engineer the
CAN bus to fake engine signals –Exploit vulnerabilities in diagnostic and data-logging systems –Hack the ECU and other
firmware and embedded systems –Feed exploits through infotainment and vehicle-to-vehicle communication systems
–Override factory settings with performance-tuning techniques –Build physical and virtual test benches to try out exploits
safely If you’re curious about automotive security and have the urge to hack a two-ton computer, make The Car
Hacker’s Handbook your first stop.
With Kernel Projects for Linux, Professor Gary Nutt provides a series of 12 lab exercises that illustrate how to implement
core operating system concepts in the increasingly popular Linux environment. The makeup of the manual allows readers
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to learn concepts on a modern operating system—Linux—while at the same time viewing the source code. This hands-on
manual complements any core OS book by demonstrating how theoretical concepts are realized in Linux.Part I presents
an overview of the Linux design, offering some insight into such topics as runtime organization and process, file, and
device management. Part II consists of a graduated set of exercises where readers move from inspecting various
aspects of the operating systems's internals to developing their own functions and data structures for the Linux
kernel.This book is designed for programmers who need to learn the fundamentals of operating systems on a modern
OS. The progressively harder exercises allow them to learn concepts in a hands-on setting.
This book contains the practical labs corresponding to the "Linux Kernel and Driver Development: Training Handouts"
book from Bootlin. Get your hands on an embedded board based on an ARM processor (the Beagle Bone Black board),
and apply what you learned: write a Device Tree to declare devices connected to your board, configure pin multiplexing,
and implement drivers for I2C and serial devices. You will learn how to manage multiple devices with the same driver, to
acces and write hardware registers, to allocate memory, to register and manage interrupts, as well as how to debug your
code and interpret the kernel error messages. You will also keep an eye on the board and CPU datasheets so that you
will always understand the values that you feed to the kernel.
Explore Implementation of core kernel subsystems About This Book Master the design, components, and structures of
core kernel subsystems Explore kernel programming interfaces and related algorithms under the hood Completely
updated material for the 4.12.10 kernel Who This Book Is For If you are a kernel programmer with a knowledge of kernel
APIs and are looking to build a comprehensive understanding, and eager to explore the implementation, of kernel
subsystems, this book is for you. It sets out to unravel the underlying details of kernel APIs and data structures, piercing
through the complex kernel layers and gives you the edge you need to take your skills to the next level. What You Will
Learn Comprehend processes and fles—the core abstraction mechanisms of the Linux kernel that promote effective
simplification and dynamism Decipher process scheduling and understand effective capacity utilization under general and
real-time dispositions Simplify and learn more about process communication techniques through signals and IPC
mechanisms Capture the rudiments of memory by grasping the key concepts and principles of physical and virtual
memory management Take a sharp and precise look at all the key aspects of interrupt management and the clock
subsystem Understand concurrent execution on SMP platforms through kernel synchronization and locking techniques In
Detail Mastering Linux Kernel Development looks at the Linux kernel, its internal arrangement and design, and various
core subsystems, helping you to gain significant understanding of this open source marvel. You will look at how the Linux
kernel, which possesses a kind of collective intelligence thanks to its scores of contributors, remains so elegant owing to
its great design. This book also looks at all the key kernel code, core data structures, functions, and macros, giving you a
comprehensive foundation of the implementation details of the kernel's core services and mechanisms. You will also look
at the Linux kernel as well-designed software, which gives us insights into software design in general that are easily
scalable yet fundamentally strong and safe. By the end of this book, you will have considerable understanding of and
appreciation for the Linux kernel. Style and approach Each chapter begins with the basic conceptual know-how for a
subsystem and extends into the details of its implementation. We use appropriate code excerpts of critical routines and
data structures for subsystems.
Provides a definitive resource for those who want to support computer peripherals under the Linux operating system,
explaining how to write a driver for a broad spectrum of devices, including character devices, network interfaces, and
block devices. Original. (Intermediate).
This introduction to networking on Linux now covers firewalls, including the use of ipchains and Netfilter, masquerading,
and accounting. Other new topics in this second edition include Novell (NCP/IPX) support and INN (news administration).
To thoroughly understand what makes Linux tick and why it's so efficient, you need to delve deep into the heart of the operating
system--into the Linux kernel itself. The kernel is Linux--in the case of the Linux operating system, it's the only bit of software to
which the term "Linux" applies. The kernel handles all the requests or completed I/O operations and determines which programs
will share its processing time, and in what order. Responsible for the sophisticated memory management of the whole system, the
Linux kernel is the force behind the legendary Linux efficiency. The new edition of Understanding the Linux Kernel takes you on a
guided tour through the most significant data structures, many algorithms, and programming tricks used in the kernel. Probing
beyond the superficial features, the authors offer valuable insights to people who want to know how things really work inside their
machine. Relevant segments of code are dissected and discussed line by line. The book covers more than just the functioning of
the code, it explains the theoretical underpinnings for why Linux does things the way it does. The new edition of the book has been
updated to cover version 2.4 of the kernel, which is quite different from version 2.2: the virtual memory system is entirely new,
support for multiprocessor systems is improved, and whole new classes of hardware devices have been added. The authors
explore each new feature in detail. Other topics in the book include: Memory management including file buffering, process
swapping, and Direct memory Access (DMA) The Virtual Filesystem and the Second Extended Filesystem Process creation and
scheduling Signals, interrupts, and the essential interfaces to device drivers Timing Synchronization in the kernel Interprocess
Communication (IPC) Program execution Understanding the Linux Kernel, Second Edition will acquaint you with all the inner
workings of Linux, but is more than just an academic exercise. You'll learn what conditions bring out Linux's best performance, and
you'll see how it meets the challenge of providing good system response during process scheduling, file access, and memory
management in a wide variety of environments. If knowledge is power, then this book will help you make the most of your Linux
system.
There's a great deal of excitement surrounding the use of Linux in embedded systems -- for everything from cell phones to car
ABS systems and water-filtration plants -- but not a lot of practical information. Building Embedded Linux Systems offers an indepth, hard-core guide to putting together embedded systems based on Linux. Updated for the latest version of the Linux kernel,
this new edition gives you the basics of building embedded Linux systems, along with the configuration, setup, and use of more
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than 40 different open source and free software packages in common use. The book also looks at the strengths and weaknesses
of using Linux in an embedded system, plus a discussion of licensing issues, and an introduction to real-time, with a discussion of
real-time options for Linux. 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 Using the uClibc, BusyBox, U-Boot, OpenSSH, thttpd, tftp, strace, and
gdb packages By presenting how to build the operating system components from pristine sources and how to find more
documentation or help, Building Embedded Linux Systems greatly simplifies the task of keeping complete control over your
embedded operating system.
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 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 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.
The “HPI Future SOC Lab” is a cooperation of the Hasso-Plattner-Institut (HPI) and industrial partners. Its mission is to enable
and promote exchange and interaction between the research community and the industrial partners. The HPI Future SOC Lab
provides researchers with free of charge access to a complete infrastructure of state of the art hard- and software. This
infrastructure includes components, which might be too expensive for an ordinary research environment, such as servers with up
to 64 cores. The offerings address researchers particularly from but not limited to the areas of computer science and business
information systems. Main areas of research include cloud computing, parallelization, and In-Memory technologies. This technical
report presents results of research projects executed in 2013. Selected projects have presented their results on April 10th and
September 24th 2013 at the Future SOC Lab Day events.
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
A brand-new edition of the popular introductory textbook that explores how computer hardware, software, and networks work
Computers are everywhere. Some are highly visible, in laptops, tablets, cell phones, and smart watches. But most are invisible,
like those in appliances, cars, medical equipment, transportation systems, power grids, and weapons. We never see the myriad
computers that quietly collect, share, and sometimes leak personal data about us. Governments and companies increasingly use
computers to monitor what we do. Social networks and advertisers know more about us than we should be comfortable with.
Criminals have all-too-easy access to our data. Do we truly understand the power of computers in our world? In this updated
edition of Understanding the Digital World, Brian Kernighan explains how computer hardware, software, and networks work.
Topics include how computers are built and how they compute; what programming is; how the Internet and web operate; and how
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all of these affect security, privacy, property, and other important social, political, and economic issues. Kernighan touches on
fundamental ideas from computer science and some of the inherent limitations of computers, and new sections in the book explore
Python programming, big data, machine learning, and much more. Numerous color illustrations, notes on sources for further
exploration, and a glossary explaining technical terms and buzzwords are included. Understanding the Digital World is a must-read
for readers of all backgrounds who want to know more about computers and communications.
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)
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 opensource code.
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.
Malware analysis is big business, and attacks can cost a company dearly. When malware breaches your defenses, you need to act quickly to
cure current infections and prevent future ones from occurring. For those who want to stay ahead of the latest malware, Practical Malware
Analysis will teach you the tools and techniques used by professional analysts. With this book as your guide, you'll be able to safely analyze,
debug, and disassemble any malicious software that comes your way. You'll learn how to: –Set up a safe virtual environment to analyze
malware –Quickly extract network signatures and host-based indicators –Use key analysis tools like IDA Pro, OllyDbg, and WinDbg
–Overcome malware tricks like obfuscation, anti-disassembly, anti-debugging, and anti-virtual machine techniques –Use your newfound
knowledge of Windows internals for malware analysis –Develop a methodology for unpacking malware and get practical experience with five
of the most popular packers –Analyze special cases of malware with shellcode, C++, and 64-bit code Hands-on labs throughout the book
challenge you to practice and synthesize your skills as you dissect real malware samples, and pages of detailed dissections offer an over-theshoulder look at how the pros do it. You'll learn how to crack open malware to see how it really works, determine what damage it has done,
thoroughly clean your network, and ensure that the malware never comes back. Malware analysis is a cat-and-mouse game with rules that
are constantly changing, so make sure you have the fundamentals. Whether you're tasked with securing one network or a thousand
networks, or you're making a living as a malware analyst, you'll find what you need to succeed in Practical Malware Analysis.
Benvenuti describes the relationship between the Internet's TCP/IP implementation and the Linux Kernel so that programmers and advanced
administrators can modify and fine-tune their network environment.
There is nothing like the power of the kernel in Windows - but how do you write kernel drivers to take advantage of that power? This book will
show you how.The book describes software kernel drivers programming for Windows. These drivers don't deal with hardware, but rather with
the system itself: processes, threads, modules, registry and more. Kernel code can be used for monitoring important events, preventing some
from occurring if needed. Various filters can be written that can intercept calls that a driver may be interested in.
Up-to-the-Minute, Complete Guidance for Developing Embedded Solutions with Linux Linux has emerged as today’s #1 operating system for
embedded products. Christopher Hallinan’s Embedded Linux Primer has proven itself as the definitive real-world guide to building efficient,
high-value, embedded systems with Linux. Now, Hallinan has thoroughly updated this highly praised book for the newest Linux kernels,
capabilities, tools, and hardware support, including advanced multicore processors. Drawing on more than a decade of embedded Linux
experience, Hallinan helps you rapidly climb the learning curve, whether you’re moving from legacy environments or you’re new to
embedded programming. Hallinan addresses today’s most important development challenges and demonstrates how to solve the problems
you’re most likely to encounter. You’ll learn how to build a modern, efficient embedded Linux development environment, and then utilize it as
productively as possible. Hallinan offers up-to-date guidance on everything from kernel configuration and initialization to bootloaders, device
drivers to file systems, and BusyBox utilities to real-time configuration and system analysis. This edition adds entirely new chapters on UDEV,
USB, and open source build systems. Tour the typical embedded system and development environment and understand its concepts and
components. Understand the Linux kernel and userspace initialization processes. Preview bootloaders, with specific emphasis on U-Boot.
Configure the Memory Technology Devices (MTD) subsystem to interface with flash (and other) memory devices. Make the most of BusyBox
and latest open source development tools. Learn from expanded and updated coverage of kernel 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.
Freely available source code, with contributions from thousands of programmers around the world: this is the spirit of the software revolution
known as Open Source. Open Source has grabbed the computer industry's attention. Netscape has opened the source code to Mozilla; IBM
supports Apache; major database vendors haved ported their products to Linux. As enterprises realize the power of the open-source
development model, Open Source is becoming a viable mainstream alternative to commercial software.Now in Open Sources, leaders of
Open Source come together for the first time to discuss the new vision of the software industry they have created. The essays in this volume
offer insight into how the Open Source movement works, why it succeeds, and where it is going.For programmers who have labored on opensource projects, Open Sources is the new gospel: a powerful vision from the movement's spiritual leaders. For businesses integrating opensource software into their enterprise, Open Sources reveals the mysteries of how open development builds better software, and how
businesses can leverage freely available software for a competitive business advantage.The contributors here have been the leaders in the
open-source arena: Brian Behlendorf (Apache) Kirk McKusick (Berkeley Unix) Tim O'Reilly (Publisher, O'Reilly & Associates) Bruce Perens
(Debian Project, Open Source Initiative) Tom Paquin and Jim Hamerly (mozilla.org, Netscape) Eric Raymond (Open Source Initiative)
Richard Stallman (GNU, Free Software Foundation, Emacs) Michael Tiemann (Cygnus Solutions) Linus Torvalds (Linux) Paul Vixie (Bind)
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Larry Wall (Perl) This book explains why the majority of the Internet's servers use open- source technologies for everything from the
operating system to Web serving and email. Key technology products developed with open-source software have overtaken and surpassed
the commercial efforts of billion dollar companies like Microsoft and IBM to dominate software markets. Learn the inside story of what led
Netscape to decide to release its source code using the open-source mode. Learn how Cygnus Solutions builds the world's best compilers by
sharing the source code. Learn why venture capitalists are eagerly watching Red Hat Software, a company that gives its key product -- Linux
-- away.For the first time in print, this book presents the story of the open- source phenomenon told by the people who created this
movement.Open Sources will bring you into the world of free software and show you the revolution.
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.
Learn how to write high-quality kernel module code, solve common Linux kernel programming issues, and understand the fundamentals of
Linux kernel internals Key Features Discover how to write kernel code using the Loadable Kernel Module framework Explore industry-grade
techniques to perform efficient memory allocation and data synchronization within the kernel Understand the essentials of key internals topics
such as kernel architecture, memory management, CPU scheduling, and kernel synchronization Book Description Linux Kernel Programming
is a comprehensive introduction for those new to Linux kernel and module development. This easy-to-follow guide will have you up and
running with writing kernel code in next-to-no time. This book uses the latest 5.4 Long-Term Support (LTS) Linux kernel, which will be
maintained from November 2019 through to December 2025. By working with the 5.4 LTS kernel throughout the book, you can be confident
that your knowledge will continue to be valid for years to come. This Linux book begins by showing you how to build the kernel from the
source. Next, you'll learn how to write your first kernel module using the powerful Loadable Kernel Module (LKM) framework. The book then
covers key kernel internals topics including Linux kernel architecture, memory management, and CPU scheduling. Next, you'll delve into the
fairly complex topic of concurrency within the kernel, understand the issues it can cause, and learn how they can be addressed with various
locking technologies (mutexes, spinlocks, atomic, and refcount operators). You'll also benefit from more advanced material on cache effects,
a primer on lock-free techniques within the kernel, deadlock avoidance (with lockdep), and kernel lock debugging techniques. By the end of
this kernel book, you'll have a detailed understanding of the fundamentals of writing Linux kernel module code for real-world projects and
products. What you will learn Write high-quality modular kernel code (LKM framework) for 5.x kernels Configure and build a kernel from
source Explore the Linux kernel architecture Get 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.

Master the techniques needed to build great, efficient embedded devices on Linux About This Book Discover how to build
and configure reliable embedded Linux devices This book has been updated to include Linux 4.9 and Yocto Project 2.2
(Morty) This comprehensive guide covers the remote update of devices in the field and power management Who This
Book Is For If you are an engineer who wishes to understand and use Linux in embedded devices, this book is for you. It
is also for Linux developers and system programmers who are familiar with embedded systems and want to learn and
program the best in class devices. It is appropriate for students studying embedded techniques, for developers
implementing embedded Linux devices, and engineers supporting existing Linux devices. What You Will Learn Evaluate
the Board Support Packages offered by most manufacturers of a system on chip or embedded module Use Buildroot and
the Yocto Project to create embedded Linux systems quickly and efficiently Update IoT devices in the field without
compromising security Reduce the power budget of devices to make batteries last longer Interact with the hardware
without having to write kernel device drivers Debug devices remotely using GDB, and see how to measure the
performance of the systems using powerful tools such as perk, ftrace, and valgrind Find out how to configure Linux as a
real-time operating system In Detail Embedded Linux runs many of the devices we use every day, from smart TVs to
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 inPage 6/8
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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.
UNIX, UNIX LINUX & UNIX TCL/TK. Write software that makes the most effective use of the Linux system, including the
kernel and core system libraries. The majority of both Unix and Linux code is still written at the system level, and this
book helps you focus on everything above the kernel, where applications such as Apache, bash, cp, vim, Emacs, gcc,
gdb, glibc, ls, mv, and X exist. Written primarily for engineers looking to program at the low level, this updated edition of
Linux System Programming gives you an understanding of core internals that makes for better code, no matter where it
appears in the stack. -- Provided by publisher.
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 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 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.
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.
This is a companion volume to Writing Linux Device Drivers, a guide with exercises, by Jerry Cooperstein, pub. 2009.
While the solutions to the exercises in that volume can be obtained from http: //www.coopj.com/LDD, requests for printed
copies of the solutions have been encountered. There is no exposition here, only the statement of the exercises and then
the actual code and necessary scripts. Writing Linux Device Drivers is designed to show experienced programmers how
to develop device drivers for Linux systems, and give them a basic understanding and familiarity with the Linux kernel.
The purpose is to get you into coding as quickly as possible. Each section has exercises, most of which involve writing
code, designed to help you gain familiarity with programming for the Linux kernel.
Real-Time Systems Development introduces computing students and professional programmers to the development of
software for real-time applications. Based on the academic and commercial experience of the author, the book is an ideal
companion to final year undergraduate options or MSc modules in the area of real-time systems design and
implementation. Assuming a certain level of general systems design and programming experience, this text will extend
students’ knowledge and skills into an area of computing which has increasing relevance in a modern world of
telecommunications and ‘intelligent’ equipment using embedded microcontrollers. This book takes a broad, practical
approach in discussing real-time systems. It covers topics such as basic input and output; cyclic executives for bare
hardware; finite state machines; task communication and synchronization; input/output interfaces; structured design for
real-time systems; designing for multitasking; UML for real-time systems; object oriented approach to real-time systems;
selecting languages for RTS development; Linux device drivers; and hardware/software co-design. Programming
examples using GNU/Linux are included, along with a supporting website containing slides; solutions to problems; and
software examples. This book will appeal to advanced undergraduate Computer Science students; MSc students; and,
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undergraduate software engineering and electronic engineering students. * Concise treatment delivers material in
manageable sections * Includes handy glossary, references and practical exercises based on familiar scenarios *
Supporting website contains slides, solutions to problems and software examples
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