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Embedded Linux provides the reader the information needed to design, develop, and debug an
embedded Linux appliance. It explores why Linux is a great choice for an embedded
application and what to look for when choosing hardware.
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.
Few works are as timely and critical to the advancement of high performance computing than
is this new up-to-date treatise on leading-edge directions of operating systems. It is a first-hand
product of many of the leaders in this rapidly evolving field and possibly the most
comprehensive. This new and important book masterfully presents the major alternative
concepts driving the future of operating system design for high performance computing. In
particular, it describes the major advances of monolithic operating systems such as Linux and
Unix that dominate the TOP500 list. It also presents the state of the art in lightweight kernels
that exhibit high efficiency and scalability at the loss of generality. Finally, this work looks
forward to possibly the most promising strategy of a hybrid structure combining full service
functionality with lightweight kernel operation. With this, it is likely that this new work will find its
way on the shelves of almost everyone who is in any way engaged in the multi-discipline of
high performance computing. (From the foreword by Thomas Sterling)
This chapter focuses on the software development tools for embedded systems, especially on
the debugging and investigation tools. The chapter starts by presenting the capabilities of a
source code debugger – a tool that allows the developer to see what is inside his program at
the current execution point or at the moment when the program crashed. The debugger
features are described using as an example one of the most popular and widely used
debuggers, GDB – GNU Debugger, provided by Free Software Foundation. In order to cover
all the requirements of an embedded system, the chapter presents in the following how to
design a debug agent that fits into our special target requirements starting from a simple debug
routine and evolving to a fully featured debugger. It also presents the typical use cases and the
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key points of the design like context switching, position-independent executables, debug event
handling and multi-core. It then presents the benefits of using the JTAG, an external device
used to connect the debugger directly to the target, allowing the debugger to have full control
of the target and its resources. Toward the end the chapter presents other tools that may help
in the debugging process, like integrated development tools based on free open-source
software (Eclipse, GDB), instrumented code and analysis tools.
This book reports on advanced theories and methods in three related fields of research:
applied physics, system science and computers. It is organized in two main parts, the first of
which covers applied physics topics, including lasers and accelerators; condensed matter, soft
matter and materials science; nanoscience and quantum engineering; atomic, molecular,
optical and plasma physics; as well as nuclear and high-energy particle physics. It also
addresses astrophysics, gravitation, earth and environmental science, as well as medical and
biological physics. The second part focuses on advances in system science and computers,
exploring automatic circuit control, power systems, computer communication, fluid mechanics,
simulation and modeling, software engineering, data structures and applications of artificial
intelligence among other areas. Offering a collection of contributions presented at the 1st
International Conference on Applied Physics, System Science and Computers (APSAC 2016),
the book bridges the gap between applied physics and electrical engineering. It not only to
presents new methods, but also promotes collaborations between different communities
working on related topics at the interface between physics and engineering, with a special
focus on communication, data modeling and visualization, quantum information, applied
mechanics as well as bio and geophysics.
CSIE2012 is an integrated conference concentrating its focus on Computer Science and
Information Engineering . In the proceeding, you can learn much more knowledge about
Computer Science and Information Engineering of researchers from all around the world. The
main role of the proceeding is to be used as an exchange pillar for researchers who are
working in the mentioned fields. In order to meet the high quality of Springer, AISC series, the
organization committee has made their efforts to do the following things. Firstly, poor quality
paper has been refused after reviewing course by anonymous referee experts. Secondly,
periodically review meetings have been held around the reviewers about five times for
exchanging reviewing suggestions. Finally, the conference organizers had several preliminary
sessions before the conference. Through efforts of different people and departments, the
conference will be successful and fruitful.
This Festschrift volume is published in honor of Günter Haring on the occasion of his emerital
celebration and contains invited papers by key researchers in the field of performance
evaluation presented at the workshop Performance Evaluation of Computer and
Communication Systems - Milestones and Future Challenges, PERFORM 2010, held in
Vienna, Austria, in October 2010. Günter Haring has dedicated most of his scientific
professional life to performance evaluation and the design of distributed systems, contributing
in particular to the field of workload characterization. In addition to his own contributions and
leadership in international research projects, he is and has been an excellent mentor of young
researchers demonstrated by their own brilliant scientific careers. The 20 thoroughly refereed
papers range from visionary to in-depth research papers and are organized in the following
topical sections: milestones and evolutions; trends: green ICT and virtual machines; modeling;
mobility and mobile networks; communication and computer networks; and load balancing,
analysis, and management.
Uses Verilog HDL to illustrate computer architecture and microprocessor design, allowing
readers to readily simulate and adjust the operation of each design, and thus build industrially
relevant skills Introduces the computer principles, computer design, and how to use Verilog
HDL (Hardware Description Language) to implement the design Provides the skills for
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designing processor/arithmetic/cpu chips, including the unique application of Verilog HDL
material for CPU (central processing unit) implementation Despite the many books on Verilog
and computer architecture and microprocessor design, few, if any, use Verilog as a key tool in
helping a student to understand these design techniques A companion website includes color
figures, Verilog HDL codes, extra test benches not found in the book, and PDFs of the figures
and simulation waveforms for instructors

The authoritative guide to the latest Linux kernel: fully updated, with an all-new
chapter on kernel data structures. * *Authored by a well-known member of the
Linux kernel development team with a reputation for clarity, readability, and
insight. *Covers all major subsystems and features of the latest version of the
Linux 2.6.xx kernel. *Provides examples based on real kernel code: samples that
developers can use to modify and improve the Linux kernel on their own. Linux
Kernel Development, 3/e, is a start-to-finish guide to the design and
implementation of the latest Linux 2.6.xx kernel, written specifically for
programmers who want to understand the existing kernel, write new kernel code,
and write software that relies on the kernel's behavior. Author Robert Love is
respected worldwide for his contributions to the Linux kernel: contributions that
have improved everything from Linux preemption and process scheduling to
virtual memory. In this book, he illuminates every major subsystem and feature of
the current Linux kernel: their purpose, goals, design, implementation, and
programming interfaces. He covers the kernel both from a theoretical and applied
standpoint, helping programmers gain deep insights into operating system design
as they master the skills of writing Linux kernel code.Love covers all important
algorithms, relevant subsystems, process management, scheduling, time
management and timers, system call interface, memory addressing, memory
management, paging strategies, caching layers, VFS, kernel synchronization,
signals, and more. This edition has been updated throughout to reflect changes
since the original Linux kernel 2.6 was released. It also contains an entirely new
chapter on kernel data structures.
The Eclipse environment solves the problem of having to maintain your own
Integrated Development Environment (IDE), which is time consuming and costly.
Embedded tools can also be easily integrated into Eclipse. The C/C++CDT is
ideal for the embedded community with more than 70% of embedded developers
using this language to write embedded code. Eclipse simplifies embedded
system development and then eases its integration into larger platforms and
frameworks. In this book, Doug Abbott examines Eclipse, an IDE, which can be
vital in saving money and time in the design and development of an embedded
system. Eclipse was created by IBM in 2001 and then became an open-source
project in 2004. Since then it has become the de-facto IDE for embedded
developers. Virtually all of the major Linux vendors have adopted this platform,
including MontVista, LynuxWorks, and Wind River. *Details the Eclipse
Integrated Development Environment (IDE) essential to streamlining your
embedded development process *Overview of the latest C/C++ Developer's
Toolkit (CDT) *Includes case studies of Eclipse use including Monta Vista,
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LynuxWorks, and Wind River
Your all-encompassing guide to learning Android app development If you're an
aspiring or beginning programmer interested in creating apps for the Android
market—which grows in size and downloads every day—this is your
comprehensive, one-stop guide. Android Application Development All-in-One For
Dummies covers the information you absolutely need to get started developing
apps for Android. Inside, you'll quickly get up to speed on Android programming
concepts and put your new knowledge to use to manage data, program cool
phone features, refine your applications, navigate confidently around the Android
native development kit, and add important finishing touches to your apps.
Covering the latest features and enhancements to the Android Software
Developer's Kit, this friendly, hands-on guide walks you through Android
programming basics, shares techniques for developing great Android
applications, reviews Android hardware, and much more. All programming
examples, including the sample application, are available for download from the
book's website Information is carefully organized and presented in an easy-tofollow format 800+ pages of content make this an invaluable resource at an
unbeatable price Written by an expert Java educator, Barry Burd, who authors
the bestselling Java For Dummies Go from Android newbie to master
programmer in no time with the help of Android Application Development All-inOne For Dummies!
With more than 60 practical and creative hacks, this book helps you turn
Raspberry Pi into the centerpiece of some cool electronics projects. Want to
create a controller for a camera or a robot? Set up Linux distributions for media
centers or PBX phone systems? That’s just the beginning of what you’ll find
inside Raspberry Pi Hacks. If you’re looking to build either a software or
hardware project with more computing power than Arduino alone can provide,
Raspberry Pi is just the ticket. And the hacks in this book will give you lots of
great ideas. Use configuration hacks to get more out of your Pi Build your own
web server or remote print server Take the Pi outdoors to monitor your garden or
control holiday lights Connect with SETI or construct an awesome Halloween
costume Hack the Pi’s Linux OS to support more complex projects Decode
audio/video formats or make your own music player Achieve a low-weight
payload for aerial photography Build a Pi computer cluster or a solar-powered lab
Provides information on writing a driver in Linux, covering such topics as
character devices, network interfaces, driver debugging, concurrency, and
interrupts.
A guide to Linux software debugging and performance optimization at both the
kernel and application levels. Using Linux code examples, this book introduces
open source tools and best-practice techniques for delivering bug-free, welltuned code. It covers issues ranging from memory management and I/O to
system processes and kernel bug messages.
This is Linux for those of us who don’t mind typing. All Linux users and
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administrators tend to like the flexibility and speed of Linux administration from
the command line in byte–sized chunks, instead of fairly standard graphical user
interfaces. Beginning the Linux Command Line is verified against all of the most
important Linux distributions, and follows a task–oriented approach which is
distribution agnostic. Now this Second Edition of Beginning the Linux Command
Line updates to the very latest versions of the Linux Operating System, including
the new Btrfs file system and its management, and systemd boot procedure and
firewall management with firewalld! Updated to the latest versions of Linux Work
with files and directories, including Btrfs! Administer users and security, and
deploy firewalld Understand how Linux is organized, to think Linux!
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.
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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.
Thisvolumecontainsthe15paperspresentedinthetechnicalstrandoftheTrust 2009 conference,
held in Oxford, UK in April 2009. Trust 2009 was the second international conference devoted
to the technical and socio-economic aspects of trusted computing. The conference had two
main strands, one devoted to technical aspects of trusted computing (addressed by these
proceedings), and the other devoted to socio-economic aspects. Trust 2009 built on the
successful Trust 2008 conference, held in Villach, Austria in March 2008. The proceedings of
Trust 2008, containing 14 papers, were published in volume 4968 of the Lecture Notes in
Computer Science series.
ThetechnicalstrandofTrust2009contained15originalpapersonthedesign and application of
trusted computing. For these proceedings the papers have been divided into four main
categories, namely: – Implementation of trusted computing – Attestation – PKI for trusted
computing – Applications of trusted computing The 15 papers included here were selected
from a total of 33 submissions. The refereeing process was rigorous, involving at least three
(and mostly more) independent reports being prepared for each submission. We are very
grateful to our hard-working and distinguished Program Committee for doing such an excellent
job in a timely fashion. We believe that the result is a high-quality set of papers, some of which
have been signi?cantly improved as a result of the refereeing process. We would also like to
thank all the authors who submitted their papers to the technical strand of the Trust 2009
conference, all external referees, and all the attendees of the conference.
With User Mode Linux you can create virtual Linux machines within a Linux computer and use
them to safely test and debug applications, network services, and even kernels. You can try
out new distributions, experiment with buggy software, and even test security. Now, for the first
time, the creator and maintainer of User Mode Linux shows how to put it to work hands-on. Jeff
Dike covers everything from getting started through running enterprise-class User Mode Linux
servers. You'll find authoritative advice on bootup, compilation, administration, specialized
configurations, and much more. Coverage includes What User Mode Linux is, how it works,
and its uses in Linux networks Key applications, including server consolidation, development,
and disaster recovery Booting and exploration: logins, consoles, swap space, partitioned disks,
and more Copy-On-Write (COW): UML's efficient approach to storing filesystem changes Indepth discussion of User Mode Linux networking and security Centrally managing User Mode
Linux instances, and controlling their hardware resources Implementing clusters and other
specialized configurations Setting up User Mode Linux servers, step-by-step: small-scale and
large-scale examples The future of virtualization and User Mode Linux Whether you're a
netadmin, sysadmin, teacher, student, or programmer, User Mode Linux® --the technology and
this book--is indispensable.
Master the Linux Tools That Will Make You a More Productive, Effective Programmer The
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Linux Programmer's Toolbox helps you tap into the vast collection of open source tools
available for GNU/Linux. Author John Fusco systematically describes the most useful tools
available on most GNU/Linux distributions using concise examples that you can easily modify
to meet your needs. You'll start by learning the basics of downloading, building, and installing
open source projects. You'll then learn how open source tools are distributed, and what to look
for to avoid wasting time on projects that aren't ready for you. Next, you'll learn the ins and outs
of building your own projects. Fusco also demonstrates what to look for in a text editor, and
may even show you a few new tricks in your favorite text editor. You'll enhance your
knowledge of the Linux kernel by learning how it interacts with your software. Fusco walks you
through the fundamentals of the Linux kernel with simple, thought-provoking examples that
illustrate the principles behind the operating system. Then he shows you how to put this
knowledge to use with more advanced tools. He focuses on how to interpret output from tools
like sar, vmstat, valgrind, strace, and apply it to your application; how to take advantage of
various programming APIs to develop your own tools; and how to write code that monitors
itself. Next, Fusco covers tools that help you enhance the performance of your software. He
explains the principles behind today's multicore CPUs and demonstrates how to squeeze the
most performance from these systems. Finally, you'll learn tools and techniques to debug your
code under any circumstances. Coverage includes Maximizing productivity with editors,
revision control tools, source code browsers, and "beautifiers" Interpreting the kernel: what
your tools are telling you Understanding processes–and the tools available for managing them
Tracing and resolving application bottlenecks with gprof and valgrind Streamlining and
automating the documentation process Rapidly finding help, solutions, and workarounds when
you need them Optimizing program code with sar, vmstat, iostat, and other tools Debugging
IPC with shell commands: signals, pipes, sockets, files, and IPC objects Using printf, gdb, and
other essential debugging tools Foreword Preface Acknowledgments About the Author
Chapter 1 Downloading and Installing Open Source Tools Chapter 2 Building from Source
Chapter 3 Finding Help Chapter 4 Editing and Maintaining Source Files Chapter 5 What Every
Developer Should Know about the Kernel Chapter 6 Understanding Processes Chapter 7
Communication between Processes Chapter 8 Debugging IPC with Shell Commands Chapter
9 Performance Tuning Chapter 10 Debugging Index
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
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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.
Find an introduction to the architecture, concepts and algorithms of the Linux kernel in
Professional Linux Kernel Architecture, a guide to the kernel sources and large number of
connections among subsystems. Find an introduction to the relevant structures and functions
exported by the kernel to userland, understand the theoretical and conceptual aspects of the
Linux kernel and Unix derivatives, and gain a deeper understanding of the kernel. Learn how to
reduce the vast amount of information contained in the kernel sources and obtain the skills
necessary to understand the kernel sources.
Modern embedded systems are used for connected, media-rich, and highly integrated
handheld devices such as mobile phones, digital cameras, and MP3 players. All of these
embedded systems require networking, graphic user interfaces, and integration with PCs, as
opposed to traditional embedded processors that can perform only limited functions for
industrial applications. While most books focus on these controllers, Modern Embedded
Computing provides a thorough understanding of the platform architecture of modern
embedded computing systems that drive mobile devices. The book offers a comprehensive
view of developing a framework for embedded systems-on-chips. Examples feature the Intel
Atom processor, which is used in high-end mobile devices such as e-readers, Internet-enabled
TVs, tablets, and net books. Beginning with a discussion of embedded platform architecture
and Intel Atom-specific architecture, modular chapters cover system boot-up, operating
systems, power optimization, graphics and multi-media, connectivity, and platform tuning.
Companion lab materials compliment the chapters, offering hands-on embedded design
experience. Learn embedded systems design with the Intel Atom Processor, based on the
dominant PC chip architecture. Examples use Atom and offer comparisons to other platforms
Design embedded processors for systems that support gaming, in-vehicle infotainment,
medical records retrieval, point-of-sale purchasing, networking, digital storage, and many more
retail, consumer and industrial applications Explore companion lab materials online that offer
hands-on embedded design experience
Presents an overview of kernel configuration and building for version 2.6 of the Linux kernel.
Debugging Linux Systems discusses the main tools available today to debug 2.6 Linux
Kernels. We start by exploring the seemingly esoteric operations of the Kernel Debugger
(KDB), Kernel GNU DeBugger (KGDB), the plain GNU DeBugger (GDB), and JTAG
debuggers. We then investigate Kernel Probes, a feature that lets you intrude into a kernel
function and extract debug information or apply a medicated patch. Analyzing a crash dump
can yield clues for postmortem analysis of kernel crashes or hangs, so we take a look at
Kdump, a serviceability tool that collects a system dump after spawning a new kernel. Profiling
points you to code regions that burn more CPU cycles, so we learn to use the OProfile kernel
profiler and the gprof application profiler to sense the presence of code bottlenecks. Because
tracing provides insight into behavioral problems that manifest during interactions between
different code modules, we delve into the Linux Trace Toolkit, a system designed for highvolume trace capture. The section “Debugging Embedded Linux” takes a tour of the I/O
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interfaces commonly found on embedded hardware, such as flash memory, serial port,
PCMCIA, Secure Digital media, USB, RTC, audio, video, touch screen, and Bluetooth, and
provides pointers to debug the associated device drivers. We also pick up some board-level
debugging skills with the help of a case study. The section “Debugging Network Throughput”
takes you through some device driver design issues and protocol implementation
characteristics that can affect the horsepower of your network interface card. We end the
shortcut by examining several options available in the kernel configuration menu that can emit
valuable debug information.
The BeagleBoard-xM, manufactured by Texas Instruments, is a small, low cost, open source
development platform for the ARM® Cortex-A8 processor. This paper implements a hardware
and software combination to connect to the ARM® processor via a JTAG connection for
debugging. A FlySwatter interface board is utilized to connect the JTAG port to a host
computer and a combination of software tools are implemented to demonstrate the capability
for debugging the Linux kernel. The necessary files for booting the Linux 3.0 kernel were
compiled and loaded on the BeagleBoard-xM and the host computer. Installation and selection
of the components that make up the software tool chain are described. All the hardware and
software used for this project are open source designs.
Pro Linux Kernel Module Programming is your step-by-step guide to developing, debugging,
and testing Linux Kernel Modules (LKMs) with ease. As LKMs and the applications that use
them become more widely used, there are an increasing number of system software
developers who wish to become involved in the development and maintenance of Linux-based
systems. Some of these engineers are motivated purely by personal interest; some work for
Linux companies, some work for hardware manufacturers, and some are involved with inhouse development projects. However, all face a common problem: the learning curve for the
kernel module is getting longer and steeper. The system is becoming increasingly complex,
and it is very large. This is where Pro Linux Kernel Module Programming comes in. This book
takes you from downloading Linux kernel all the way to extending it by writing your own
modules, and everything in between. Discover common errors people make, and best
practices you can follow. Written in a free-flowing fashion, and explaining concepts first with
lots of examples, you will learn the relevant kernel data structures, and the actual
implementation. You will understand kernel module development, for example: device types,
kernel development process, kernel objects, kernel interfaces; which will help you to
understand why and how module works. You will then move onto developing LKMs with ease.
Understand and demystify LKMs today using Pro Linux Kernel Module Programming. What
you’ll learn How Linux Kernel Modules (LKMs) work How to develop LKMs How to debug
LKMs How to test LKMs Who this book is for As the Linux kernel and the applications that use
it become more widely used, there are increasing number of system software developers who
wish to become involved in the development and maintenance of Linux based systems. Some
of these engineers are motivated purely by personal interest; some work for Linux companies,
some work for hardware manufacturers, and some are involved with in-house development
projects. This book is for anyone who wants to develop Linux kernel modules in any setting.
This book is about writing software that makes the most effective use of the system you're
running on -- code that interfaces directly with the kernel and core system libraries, including
the shell, text editor, compiler, debugger, core utilities, and system daemons. The majority of
both Unix and Linux code is still written at the system level, and Linux System Programming
focuses 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
(better) at the low level, this book is an ideal teaching tool for any programmer. Even with the
trend toward high-level development, either through web software (such as PHP) or managed
code (C#), someone still has to write the PHP interpreter and the C# virtual machine. Linux
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System Programming gives you an understanding of core internals that makes for better code,
no matter where it appears in the stack. Debugging high-level code often requires you to
understand the system calls and kernel behavior of your operating system, too. Key topics
include: An overview of Linux, the kernel, the C library, and the C compiler Reading from and
writing to files, along with other basic file I/O operations, including how the Linux kernel
implements and manages file I/O Buffer size management, including the Standard I/O library
Advanced I/O interfaces, memory mappings, and optimization techniques The family of system
calls for basic process management Advanced process management, including real-time
processes File and directories-creating, moving, copying, deleting, and managing them
Memory management -- interfaces for allocating memory, managing the memory youhave, and
optimizing your memory access Signals and their role on a Unix system, plus basic and
advanced signal interfaces Time, sleeping, and clock management, starting with the basics
and continuing through POSIX clocks and high resolution timers With Linux System
Programming, you will be able to take an in-depth look at Linux from both a theoretical and an
applied perspective as you cover a wide range of programming topics.
Since its first volume in 1960, Advances in Computers has presented detailed coverage of
innovations in computer hardware, software, theory, design, and applications. It has also
provided contributors with a medium in which they can explore their subjects in greater depth
and breadth than journal articles usually allow. As a result, many articles have become
standard references that continue to be of significant, lasting value in this rapidly expanding
field. In-depth surveys and tutorials on new computer technology Well-known authors and
researchers in the field Extensive bibliographies with most chapters Many of the volumes are
devoted to single themes or subfields of computer science
This book provides thorough knowledge of Linux TCP/IP stack and kernel framework for its
network stack, including complete knowledge of design and implementation. Starting with
simple client-server socket programs and progressing to complex design and implementation
of TCP/IP protocol in linux, this book provides different aspects of socket programming and
major TCP/IP related algorithms. In addition, the text features netfilter hook framework, a
complete explanation of routing sub-system, IP QOS implementation, and Network Soft IRQ.
This book further contains elements on TCP state machine implementation,TCP timer
implementation on Linux, TCP memory management on Linux, and debugging TCP/IP stack
using lcrash
This book is broken into four primary sections addressing key topics that Linux programmers
need to master: Linux nuts and bolts, the Linux kernel, the Linux desktop, and Linux for the
Web Effective examples help get readers up to speed with building software on a Linux-based
system while using the tools and utilities that contribute to streamlining the software
development process Discusses using emulation and virtualization technologies for kernel
development and application testing Includes useful insights aimed at helping readers
understand how their applications code fits in with the rest of the software stack Examines
cross-compilation, dynamic device insertion and removal, key Linux projects (such as Project
Utopia), and the internationalization capabilities present in the GNOME desktop
This Expert Guide gives you the techniques and technologies in software engineering to
optimally design and implement your embedded system. Written by experts with a solutions
focus, this encyclopedic reference gives you an indispensable aid to tackling the day-to-day
problems when using software engineering methods to develop your embedded systems. With
this book you will learn: The principles of good architecture for an embedded system Design
practices to help make your embedded project successful Details on principles that are often a
part of embedded systems, including digital signal processing, safety-critical principles, and
development processes Techniques for setting up a performance engineering strategy for your
embedded system software How to develop user interfaces for embedded systems Strategies
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for testing and deploying your embedded system, and ensuring quality development processes
Practical techniques for optimizing embedded software for performance, memory, and power
Advanced guidelines for developing multicore software for embedded systems How to develop
embedded software for networking, storage, and automotive segments How to manage the
embedded development process Includes contributions from: Frank Schirrmeister, Shelly
Gretlein, Bruce Douglass, Erich Styger, Gary Stringham, Jean Labrosse, Jim Trudeau, Mike
Brogioli, Mark Pitchford, Catalin Dan Udma, Markus Levy, Pete Wilson, Whit Waldo, Inga
Harris, Xinxin Yang, Srinivasa Addepalli, Andrew McKay, Mark Kraeling and Robert Oshana.
Road map of key problems/issues and references to their solution in the text Review of core
methods in the context of how to apply them Examples demonstrating timeless implementation
details Short and to- the- point case studies show how key ideas can be implemented, the
rationale for choices made, and design guidelines and trade-offs

Problem-Solving in High Performance Computing: A Situational Awareness Approach
with Linux focuses on understanding giant computing grids as cohesive systems. Unlike
other titles on general problem-solving or system administration, this book offers a
cohesive approach to complex, layered environments, highlighting the difference
between standalone system troubleshooting and complex problem-solving in large,
mission critical environments, and addressing the pitfalls of information overload, micro,
and macro symptoms, also including methods for managing problems in large
computing ecosystems. The authors offer perspective gained from years of developing
Intel-based systems that lead the industry in the number of hosts, software tools, and
licenses used in chip design. The book offers unique, real-life examples that emphasize
the magnitude and operational complexity of high performance computer systems.
Provides insider perspectives on challenges in high performance environments with
thousands of servers, millions of cores, distributed data centers, and petabytes of
shared data Covers analysis, troubleshooting, and system optimization, from initial
diagnostics to deep dives into kernel crash dumps Presents macro principles that
appeal to a wide range of users and various real-life, complex problems Includes
examples from 24/7 mission-critical environments with specific HPC operational
constraints
Up-to-the-Minute, Complete Guidance for Developing Embedded Solutions with Linux
Linux has emerged as today’s #1 operating system for embedded products.
Christopher Hallinan’s Embedded Linux Primer has proven itself as the definitive realworld guide to building efficient, high-value, embedded systems with Linux. Now,
Hallinan has thoroughly updated this highly praised book for the newest Linux kernels,
capabilities, tools, and hardware support, including advanced multicore processors.
Drawing on more than a decade of embedded Linux experience, Hallinan helps you
rapidly climb the learning curve, whether you’re moving from legacy environments or
you’re new to embedded programming. Hallinan addresses today’s most important
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
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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.
This two volume set (CCIS 727 and 728) constitutes the refereed proceedings of the
Third International Conference of Pioneering Computer Scientists, Engineers and
Educators, ICPCSEE 2017 (originally ICYCSEE) held in Changsha, China, in
September 2017. The 112 revised full papers presented in these two volumes were
carefully reviewed and selected from 987 submissions. The papers cover a wide range
of topics related to Basic Theory and Techniques for Data Science including
Mathematical Issues in Data Science, Computational Theory for Data Science, Big
Data Management and Applications, Data Quality and Data Preparation, Evaluation
and Measurement in Data Science, Data Visualization, Big Data Mining and Knowledge
Management, Infrastructure for Data Science, Machine Learning for Data Science, Data
Security and Privacy, Applications of Data Science, Case Study of Data Science,
Multimedia Data Management and Analysis, Data-driven Scientific Research, Datadriven Bioinformatics, Data-driven Healthcare, Data-driven Management, Data-driven
eGovernment, Data-driven Smart City/Planet, Data Marketing and Economics, Social
Media and Recommendation Systems, Data-driven Security, Data-driven Business
Model Innovation, Social and/or organizational impacts of Data Science.
This book introduces the concepts and features of Linux. It describes the features and
services of the Internet which have been instrumental in the rapid development and
wide distribution of Linux and focuses on the graphical interface, network capability,
and extended tools of Linux. It also gives an overview of the wide range of freeware
applications available for Linux. Now completely revised and expanded to help the
reader take full advantage of the high-performance of Linux 2.0, this third edition lists all
of the currently supported hardware; provides the latest information on Linux as
client/server; explains the newest applications including StarOffice 3.1, new graphics
tools (including GIMP), Xemacs, and LyX; and presents the most up to date information
on security and cryptography. Plus, there is a new UNIX command reference with
entries grouped by purpose, as well as a new section on how to deal with errors. All in
all, the most up-to-date information on Linux available!
This new edition of Linux for Embedded and Real-Time Applications provides a
practical introduction to the basics and the latest developments in this rapidly evolving
technology. Ideal for those new to using Linux in an embedded environment, it takes a
hands-on approach and covers key concepts plus specific applications. Key features
include: Substantially updated to focus on a specific ARM-based single board computer
(SBC) as a target for embedded application programming Includes an introduction to
Android programming With this book you will learn: The basics of Open Source, Linux
and the embedded space How to set up a simple system and tool chain How to use
simulation for initial application testing Network, graphics and Android programming
How to use some of the many Linux components and tools How to configure and build
Page 12/13

Download Free The Linux Kernel Debugging Computer Science
the Linux kernel, BusyBox and U-Boot bootloader Provides a hands-on introduction for
engineers and software developers who need to get up to speed quickly on embedded
Linux, its operation and its capabilities – including Android Updated and changed
accompanying tools, with a focus on the author’s specially-developed Embedded Linux
Learning Kit
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