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Fast and Effective Embedded Systems Design is a fast-moving introduction to embedded system design, applying the innovative
ARM mbed and its web-based development environment. Each chapter introduces a major topic in embedded systems, and
proceeds as a series of practical experiments, adopting a "learning through doing" strategy. Minimal background knowledge is
needed. C/C++ programming is applied, with a step-by-step approach which allows the novice to get coding quickly. Once the
basics are covered, the book progresses to some "hot" embedded issues - intelligent instrumentation, networked systems, closed
loop control, and digital signal processing. Written by two experts in the field, this book reflects on the experimental results,
develops and matches theory to practice, evaluates the strengths and weaknesses of the technology or technique introduced, and
considers applications and the wider context. Numerous exercises and end of chapter questions are included. A hands-on
introduction to the field of embedded systems, with a focus on fast prototyping Key embedded system concepts covered through
simple and effective experimentation Amazing breadth of coverage, from simple digital i/o, to advanced networking and control
Applies the most accessible tools available in the embedded world Supported by mbed and book web sites, containing FAQs and
all code examples Deep insights into ARM technology, and aspects of microcontroller architecture Instructor support available,
including power point slides, and solutions to questions and exercises
Embedded Systems Architecture is a practical and technical guide to understanding the components that make up an embedded
system’s architecture. This book is perfect for those starting out as technical professionals such as engineers, programmers and
designers of embedded systems; and also for students of computer science, computer engineering and electrical engineering. It
gives a much-needed ‘big picture’ for recently graduated engineers grappling with understanding the design of real-world
systems for the first time, and provides professionals with a systems-level picture of the key elements that can go into an
embedded design, providing a firm foundation on which to build their skills. Real-world approach to the fundamentals, as well as
the design and architecture process, makes this book a popular reference for the daunted or the inexperienced: if in doubt, the
answer is in here! Fully updated with new coverage of FPGAs, testing, middleware and the latest programming techniques in C,
plus complete source code and sample code, reference designs and tools online make this the complete package Visit the
companion web site at http://booksite.elsevier.com/9780123821966/ for source code, design examples, data sheets and more A
true introductory book, provides a comprehensive get up and running reference for those new to the field, and updating skills:
assumes no prior knowledge beyond undergrad level electrical engineering Addresses the needs of practicing engineers, enabling
it to get to the point more directly, and cover more ground. Covers hardware, software and middleware in a single volume Includes
a library of design examples and design tools, plus a complete set of source code and embedded systems design tutorial materials
from companion website
Embedded system, as a subject, is an amalgamation of different domains, such as digital design, architecture, operating systems,
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interfaces, and algorithmic optimization techniques. This book acquaints the students with the alternatives and intricacies of
embedded system design. It is designed as a textbook for the undergraduate students of Electronics and Communication
Engineering, Electronics and Instrumentation Engineering, Computer Science and Engineering, Information Communication
Technology (ICT), as well as for the postgraduate students of Computer Applications (MCA). While in the hardware platform the
book explains the role of microcontrollers and introduces one of the most widely used embedded processor, ARM, it also
deliberates on other alternatives, such as digital signal processors, field programmable devices, and integrated circuits. It provides
a very good overview of the interfacing standards covering RS232C, RS422, RS485, USB, IrDA, Bluetooth, and CAN. In the
software domain, the book introduces the features of real-time operating systems for use in embedded applications. Various
scheduling algorithms have been discussed with their merits and demerits. The existing real-time operating systems have been
surveyed. Guided by cost and performance requirements, embedded applications are often implemented partly in hardware and
partly in software. The book covers the different optimization techniques proposed in the literature to take a judicious decision
about this partitioning of application tasks. Power-aware design of embedded systems has also been dealt with. In its second
edition, the text has been extensively revised and updated. Almost all the chapters have been modified and elaborated including
detailed discussion on hardware platforms—ARM, DSP, and FPGA. The chapter on “interfacing standards” has been updated to
incorporate the latest information. The new edition will be thereby immensely useful to the students, practitioners and advanced
readers. Key Features • Presents a considerably wide coverage of the field of embedded systems • Discusses the ARM
microcontroller in detail • Provides numerous exercises to assess the learning process • Offers a good discussion on
hardware–software codesign
Learn to design and develop safe and reliable embedded systems Key Features Identify and overcome challenges in embedded
environments Understand the steps required to increase the security of IoT solutions Build safety-critical and memory-safe parallel
and distributed embedded systems Book Description Embedded systems are self-contained devices with a dedicated purpose. We
come across a variety of fields of applications for embedded systems in industries such as automotive, telecommunications,
healthcare and consumer electronics, just to name a few. Embedded Systems Architecture begins with a bird's eye view of
embedded development and how it differs from the other systems that you may be familiar with. You will first be guided to set up
an optimal development environment, then move on to software tools and methodologies to improve the work flow. You will
explore the boot-up mechanisms and the memory management strategies typical of a real-time embedded system. Through the
analysis of the programming interface of the reference microcontroller, you'll look at the implementation of the features and the
device drivers. Next, you'll learn about the techniques used to reduce power consumption. Then you will be introduced to the
technologies, protocols and security aspects related to integrating the system into IoT solutions. By the end of the book, you will
have explored various aspects of embedded architecture, including task synchronization in a multi-threading environment, and the
safety models adopted by modern real-time operating systems. What you will learn Participate in the design and definition phase
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of an embedded product Get to grips with writing code for ARM Cortex-M microcontrollers Build an embedded development lab
and optimize the workflow Write memory-safe code Understand the architecture behind the communication interfaces Understand
the design and development patterns for connected and distributed devices in the IoT Master multitask parallel execution patterns
and real-time operating systems Who this book is for If you’re a software developer or designer wanting to learn about embedded
programming, this is the book for you. You’ll also find this book useful if you’re a less experienced embedded programmer willing
to expand your knowledge.
Gain the knowledge and skills necessary to improve your embedded software and benefit from author Jacob Beningo’s more than
15 years developing reusable and portable software for resource-constrained microcontroller-based systems. You will explore
APIs, HALs, and driver development among other topics to acquire a solid foundation for improving your own software. Reusable
Firmware Development: A Practical Approach to APIs, HALs and Drivers not only explains critical concepts, but also provides a
plethora of examples, exercises, and case studies on how to use and implement the concepts. What You'll Learn Develop portable
firmware using the C programming language Discover APIs and HALs, explore their differences, and see why they are important
to developers of resource-constrained software Master microcontroller driver development concepts, strategies, and examples
Write drivers that are reusable across multiple MCU families and vendors Improve the way software documented Design APIs and
HALs for microcontroller-based systems Who This Book Is For Those with some prior experience with embedded programming.
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.
Apply modern C++17 to the implementations of classic design patterns. As well as covering traditional design patterns, this book
fleshes out new patterns and approaches that will be useful to C++ developers. The author presents concepts as a fun
investigation of how problems can be solved in different ways, along the way using varying degrees of technical sophistication and
explaining different sorts of trade-offs. Design Patterns in Modern C++ also provides a technology demo for modern C++,
showcasing how some of its latest features (e.g., coroutines) make difficult problems a lot easier to solve. The examples in this
book are all suitable for putting into production, with only a few simplifications made in order to aid readability. What You Will Learn
Apply design patterns to modern C++ programming Use creational patterns of builder, factories, prototype and singleton
Implement structural patterns such as adapter, bridge, decorator, facade and more Work with the behavioral patterns such as
chain of responsibility, command, iterator, mediator and more Apply functional design patterns such as Monad and more Who This
Book Is For Those with at least some prior programming experience, especially in C++.
This book integrates new ideas and topics from real time systems, embedded systems, and software engineering to give a
complete picture of the whole process of developing software for real-time embedded applications. You will not only gain a
thorough understanding of concepts related to microprocessors, interrupts, and system boot process, appreciating the importance
of real-time modeling and scheduling, but you will also learn software engineering practices such as model documentation, model
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analysis, design patterns, and standard conformance. This book is split into four parts to help you learn the key concept of
embedded systems; Part one introduces the development process, and includes two chapters on microprocessors and
interrupts---fundamental topics for software engineers; Part two is dedicated to modeling techniques for real-time systems; Part
three looks at the design of software architectures and Part four covers software implementations, with a focus on POSIX-
compliant operating systems. With this book you will learn: The pros and cons of different architectures for embedded systems
POSIX real-time extensions, and how to develop POSIX-compliant real time applications How to use real-time UML to document
system designs with timing constraints The challenges and concepts related to cross-development Multitasking design and inter-
task communication techniques (shared memory objects, message queues, pipes, signals) How to use kernel objects (e.g.
Semaphores, Mutex, Condition variables) to address resource sharing issues in RTOS applications The philosophy underpinning
the notion of "resource manager" and how to implement a virtual file system using a resource manager The key principles of real-
time scheduling and several key algorithms Coverage of the latest UML standard (UML 2.4) Over 20 design patterns which
represent the best practices for reuse in a wide range of real-time embedded systems Example codes which have been tested in
QNX---a real-time operating system widely adopted in industry
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
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
CD-ROM contains: Source code in 'C' for patterns and examples -- Evaluation version of the industry-standard Keil 'C' compiler and hardware
simulator.
Interested in developing embedded systems? Since they don’t tolerate inefficiency, these systems require a disciplined approach to
programming. This easy-to-read guide helps you cultivate a host of good development practices, based on classic software design patterns
and new patterns unique to embedded programming. Learn how to build system architecture for processors, not operating systems, and
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discover specific techniques for dealing with hardware difficulties and manufacturing requirements. Written by an expert who’s created
embedded systems ranging from urban surveillance and DNA scanners to children’s toys, this book is ideal for intermediate and experienced
programmers, no matter what platform you use. Optimize your system to reduce cost and increase performance Develop an architecture that
makes your software robust in resource-constrained environments Explore sensors, motors, and other I/O devices Do more with less: reduce
RAM consumption, code space, processor cycles, and power consumption Learn how to update embedded code directly in the processor
Discover how to implement complex mathematics on small processors Understand what interviewers look for when you apply for an
embedded systems job "Making Embedded Systems is the book for a C programmer who wants to enter the fun (and lucrative) world of
embedded systems. It’s very well written—entertaining, even—and filled with clear illustrations." —Jack Ganssle, author and embedded system
expert.
A comprehensive and accessible introduction to the development of embedded systems and Internet of Things devices using ARM mbed
Designing Embedded Systems and the Internet of Things (IoT) with the ARM mbed offers an accessible guide to the development of ARM
mbed and includes a range of topics on the subject from the basic to the advanced. ARM mbed is a platform and operating system based on
32-bit ARM Cortex-M microcontrollers. This important resource puts the focus on ARM mbed NXP LPC1768 and FRDM-K64F evaluation
boards. NXP LPC1768 has powerful features such as a fast microcontroller, various digital and analog I/Os, various serial communication
interfaces and a very easy to use Web based compiler. It is one of the most popular kits that are used to study and create projects. FRDM-
K64F is relatively new and largely compatible with NXP LPC1768 but with even more powerful features. This approachable text is an ideal
guide that is divided into four sections; Getting Started with the ARM mbed, Covering the Basics, Advanced Topics and Case Studies. This
getting started guide: Offers a clear introduction to the topic Contains a wealth of original and illustrative case studies Includes a practical
guide to the development of projects with the ARM mbed platform Presents timely coverage of how to develop IoT applications Designing
Embedded Systems and the Internet of Things (IoT) with the ARM mbed offers students and R&D engineers a resource for understanding the
ARM mbed NXP LPC1768 evaluation board.
This tutorial reference takes the reader from use cases to complete architectures for real-time embedded systems using SysML, UML, and
MARTE and shows how to apply the COMET/RTE design method to real-world problems. The author covers key topics such as architectural
patterns for distributed and hierarchical real-time control and other real-time software architectures, performance analysis of real-time designs
using real-time scheduling, and timing analysis on single and multiple processor systems. Complete case studies illustrating design issues
include a light rail control system, a microwave oven control system, and an automated highway toll system. Organized as an introduction
followed by several self-contained chapters, the book is perfect for experienced software engineers wanting a quick reference at each stage
of the analysis, design, and development of large-scale real-time embedded systems, as well as for advanced undergraduate or graduate
courses in software engineering, computer engineering, and software design.
"A book perfect for this moment" –Katherine M. O’Regan, Former Assistant Secretary, US Department of Housing and Urban Development
More than fifty years after the passage of the Fair Housing Act, American cities remain divided along the very same lines that this landmark
legislation explicitly outlawed. Keeping Races in Their Places tells the story of these lines—who drew them, why they drew them, where they
drew them, and how they continue to circumscribe residents’ opportunities to this very day. Weaving together sophisticated statistical
analyses of more than a century’s worth of data with an engaging, accessible narrative that brings the numbers to life, Keeping Races in
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Their Places exposes the entrenched effects of redlining on American communities. This one-of-a-kind contribution to the real estate and
urban economics literature applies the author’s original geographic information systems analyses to historical maps to reveal redlining’s
causal role in shaping today’s cities. Spanning the era from the Great Migration to the Great Recession, Keeping Races in Their Places
uncovers the roots of the Black-white wealth gap, the subprime lending crisis, and today’s lack of affordable housing in maps created by
banks nearly a century ago. Most of all, it offers hope that with the latest scholarly tools we can pinpoint how things went wrong—and what we
must do to make them right.
Nowadays, embedded systems - computer systems that are embedded in various kinds of devices and play an important role of specific
control functions, have permeated various scenes of industry. Therefore, we can hardly discuss our life or society from now onwards without
referring to embedded systems. For wide-ranging embedded systems to continue their growth, a number of high-quality fundamental and
applied researches are indispensable. This book contains 13 excellent chapters and addresses a wide spectrum of research topics of
embedded systems, including parallel computing, communication architecture, application-specific systems, and embedded systems projects.
Embedded systems can be made only after fusing miscellaneous technologies together. Various technologies condensed in this book as well
as in the complementary book "Embedded Systems - Theory and Design Methodology", will be helpful to researchers and engineers around
the world.
A recent survey stated that 52% of embedded projects are late by 4-5 months. This book can help get those projects in on-time with design
patterns. The author carefully takes into account the special concerns found in designing and developing embedded applications specifically
concurrency, communication, speed, and memory usage. Patterns are given in UML (Unified Modeling Language) with examples including
ANSI C for direct and practical application to C code. A basic C knowledge is a prerequisite for the book while UML notation and terminology
is included. General C programming books do not include discussion of the contraints found within embedded system design. The practical
examples give the reader an understanding of the use of UML and OO (Object Oriented) designs in a resource-limited environment. Also
included are two chapters on state machines. The beauty of this book is that it can help you today. . Design Patterns within these pages are
immediately applicable to your project Addresses embedded system design concerns such as concurrency, communication, and memory
usage Examples contain ANSI C for ease of use with C programming code
A catalog of solutions to commonly occurring design problems, presenting 23 patterns that allow designers to create flexible and reusable
designs for object-oriented software. Describes the circumstances in which each pattern is applicable, and discusses the consequences and
trade-offs of using the pattern within a larger design. Patterns are compiled from real systems, and include code for implementation in object-
oriented programming languages like C++ and Smalltalk. Includes a bibliography. Annotation copyright by Book News, Inc., Portland, OR
An introduction to the engineering principles of embedded systems, with a focus on modeling, design, and analysis of cyber-physical
systems. The most visible use of computers and software is processing information for human consumption. The vast majority of computers
in use, however, are much less visible. They run the engine, brakes, seatbelts, airbag, and audio system in your car. They digitally encode
your voice and construct a radio signal to send it from your cell phone to a base station. They command robots on a factory floor, power
generation in a power plant, processes in a chemical plant, and traffic lights in a city. These less visible computers are called embedded
systems, and the software they run is called embedded software. The principal challenges in designing and analyzing embedded systems
stem from their interaction with physical processes. This book takes a cyber-physical approach to embedded systems, introducing the
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engineering concepts underlying embedded systems as a technology and as a subject of study. The focus is on modeling, design, and
analysis of cyber-physical systems, which integrate computation, networking, and physical processes. The second edition offers two new
chapters, several new exercises, and other improvements. The book can be used as a textbook at the advanced undergraduate or
introductory graduate level and as a professional reference for practicing engineers and computer scientists. Readers should have some
familiarity with machine structures, computer programming, basic discrete mathematics and algorithms, and signals and systems.
Explore the complete process of developing systems based on field-programmable gate arrays (FPGAs), including the design of electronic
circuits and the construction and debugging of prototype embedded devices Key Features Learn the basics of embedded systems and real-
time operating systems Understand how FPGAs implement processing algorithms in hardware Design, construct, and debug custom digital
systems from scratch using KiCad Book Description Modern digital devices used in homes, cars, and wearables contain highly sophisticated
computing capabilities composed of embedded systems that generate, receive, and process digital data streams at rates up to multiple
gigabits per second. This book will show you how to use Field Programmable Gate Arrays (FPGAs) and high-speed digital circuit design to
create your own cutting-edge digital systems. Architecting High-Performance Embedded Systems takes you through the fundamental
concepts of embedded systems, including real-time operation and the Internet of Things (IoT), and the architecture and capabilities of the
latest generation of FPGAs. Using powerful free tools for FPGA design and electronic circuit design, you'll learn how to design, build, test,
and debug high-performance FPGA-based IoT devices. The book will also help you get up to speed with embedded system design, circuit
design, hardware construction, firmware development, and debugging to produce a high-performance embedded device – a network-based
digital oscilloscope. You'll explore techniques such as designing four-layer printed circuit boards with high-speed differential signal pairs and
assembling the board using surface-mount components. By the end of the book, you'll have a solid understanding of the concepts underlying
embedded systems and FPGAs and will be able to design and construct your own sophisticated digital devices. What you will learn
Understand the fundamentals of real-time embedded systems and sensors Discover the capabilities of FPGAs and how to use FPGA
development tools Learn the principles of digital circuit design and PCB layout with KiCad Construct high-speed circuit board prototypes at
low cost Design and develop high-performance algorithms for FPGAs Develop robust, reliable, and efficient firmware in C Thoroughly test
and debug embedded device hardware and firmware Who this book is for This book is for software developers, IoT engineers, and anyone
who wants to understand the process of developing high-performance embedded systems. You'll also find this book useful if you want to
learn about the fundamentals of FPGA development and all aspects of firmware development in C and C++. Familiarity with the C language,
digital circuits, and electronic soldering is necessary to get started.
This book introduces a modern approach to embedded system design, presenting software design and hardware design in a unified manner.
It covers trends and challenges, introduces the design and use of single-purpose processors ("hardware") and general-purpose processors
("software"), describes memories and buses, illustrates hardware/software tradeoffs using a digital camera example, and discusses advanced
computation models, controls systems, chip technologies, and modern design tools. For courses found in EE, CS and other engineering
departments.
This revised and enlarged edition of a classic in Old Testament scholarship reflects the most up-to-date research on the prophetic books and
offers substantially expanded discussions of important new insight on Isaiah and the other prophets.
Real-time and embedded systems must make the most of very limited processor and memory sources, and UML is an invaluable tool for
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achieving these goals. Key topics include information on tradeoffs associated with each object design approach, design patterns and
identification strategies, detailed appendix on OMG, and more.
Eager to develop embedded systems? These systems don't tolerate inefficiency, so you may need a more disciplined approach to
programming. This easy-to-read book helps you cultivate a host of good development practices, based on classic software design patterns as
well as new patterns unique to embedded programming. You not only learn system architecture, but also specific techniques for dealing with
system constraints and manufacturing requirements. Written by an expert who's created embedded systems ranging from urban surveillance
and DNA scanners to children’s toys, Making Embedded Systems is ideal for intermediate and experienced programmers, no matter what
platform you use. Develop an architecture that makes your software robust and maintainable Understand how to make your code smaller,
your processor seem faster, and your system use less power Learn how to explore sensors, motors, communications, and other I/O devices
Explore tasks that are complicated on embedded systems, such as updating the software and using fixed point math to implement complex
algorithms
Simon introduces the broad range of applications for embedded software and then reviews each major issue facing developers, offering
practical solutions, techniques, and good habits that apply no matter which processor, real-time operating systems, methodology, or
application is used.
This practical new book provides much-needed, practical, hands-on experience capturing analysis and design in UML. It holds the
hands of engineers making the difficult leap from developing in C to the higher-level and more robust Unified Modeling Language,
thereby supporting professional development for engineers looking to broaden their skill-sets in order to become more saleable in
the job market. It provides a laboratory environment through a series of progressively more complex exercises that act as building
blocks, illustrating the various aspects of UML and its application to real-time and embedded systems. With its focus on gaining
proficiency, it goes a significant step beyond basic UML overviews, providing both comprehensive methodology and the best level
of supporting exercises available on the market. Each exercise has a matching solution which is thoroughly explained step-by-step
in the back of the book. The techniques used to solve these problems come from the author’s decades of experience designing
and constructing real-time systems. After the exercises have been successfully completed, the book will act as a desk reference
for engineers, reminding them of how many of the problems they face in their designs can be solved. Tutorial style text with keen
focus on in-depth presentation and solution of real-world example problems Highly popular, respected and experienced author
Until the late 1980s, information processing was associated with large mainframe computers and huge tape drives. During the
1990s, this trend shifted toward information processing with personal computers, or PCs. The trend toward miniaturization
continues and in the future the majority of information processing systems will be small mobile computers, many of which will be
embedded into larger products and interfaced to the physical environment. Hence, these kinds of systems are called embedded
systems. Embedded systems together with their physical environment are called cyber-physical systems. Examples include
systems such as transportation and fabrication equipment. It is expected that the total market volume of embedded systems will be
significantly larger than that of traditional information processing systems such as PCs and mainframes. Embedded systems share
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a number of common characteristics. For example, they must be dependable, efficient, meet real-time constraints and require
customized user interfaces (instead of generic keyboard and mouse interfaces). Therefore, it makes sense to consider common
principles of embedded system design. Embedded System Design starts with an introduction into the area and a survey of
specification models and languages for embedded and cyber-physical systems. It provides a brief overview of hardware devices
used for such systems and presents the essentials of system software for embedded systems, like real-time operating systems.
The book also discusses evaluation and validation techniques for embedded systems. Furthermore, the book presents an
overview of techniques for mapping applications to execution platforms. Due to the importance of resource efficiency, the book
also contains a selected set of optimization techniques for embedded systems, including special compilation techniques. The book
closes with a brief survey on testing. Embedded System Design can be used as a text book for courses on embedded systems
and as a source which provides pointers to relevant material in the area for PhD students and teachers. It assumes a basic
knowledge of information processing hardware and software. Courseware related to this book is available at http://ls12-www.cs.tu-
dortmund.de/~marwedel.
If you think "Modern" and "C" don't belong in the same sentence, think again. The C standards committee actively reviews and
extends the language, with updated published C standards as recently as 2018. In Modern C, author Jens Gustedt teaches you
the skills and features you need to write relevant programs in this tried-and-true language, including Linux and Windows, device
drivers, web servers and browsers, smartphones, and much more! Modern C teaches you to take your C programming skills to
new heights, whether you're just starting out with C or have more extensive experience. Organized by level, this comprehensive
guide lets you jump in where it suits you best while still reaping the maximum benefits. Purchase of the print book includes a free
eBook in PDF, Kindle, and ePub formats from Manning Publications.
An introduction to embedding systems for C and C++++ programmers encompasses such topics as testing memory devices,
writing and erasing Flash memory, verifying nonvolatile memory contents, and much more. Original. (Intermediate).
Discover how to apply software engineering patterns to develop more robust firmware faster than traditional embedded
development approaches. In the authors’ experience, traditional embedded software projects tend towards monolithic applications
that are optimized for their target hardware platforms. This leads to software that is fragile in terms of extensibility and difficult to
test without fully integrated software and hardware. Patterns in the Machine focuses on creating loosely coupled implementations
that embrace both change and testability. This book illustrates how implementing continuous integration, automated unit testing,
platform-independent code, and other best practices that are not typically implemented in the embedded systems world is not just
feasible but also practical for today’s embedded projects. After reading this book, you will have a better idea of how to structure
your embedded software projects. You will recognize that while writing unit tests, creating simulators, and implementing
continuous integration requires time and effort up front, you will be amply rewarded at the end of the project in terms of quality,
adaptability, and maintainability of your code. What You Will Learn Incorporate automated unit testing into an embedded project
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Design and build functional simulators for an embedded project Write production-quality software when hardware is not available
Use the Data Model architectural pattern to create a highly decoupled design and implementation Understand the importance of
defining the software architecture before implementation starts and how to do it Discover why documentation is essential for an
embedded project Use finite state machines in embedded projects Who This Book Is For Mid-level or higher embedded systems
(firmware) developers, technical leads, software architects, and development managers.
Automated testing is a cornerstone of agile development. An effective testing strategy will deliver new functionality more
aggressively, accelerate user feedback, and improve quality. However, for many developers, creating effective automated tests is
a unique and unfamiliar challenge. xUnit Test Patterns is the definitive guide to writing automated tests using xUnit, the most
popular unit testing framework in use today. Agile coach and test automation expert Gerard Meszaros describes 68 proven
patterns for making tests easier to write, understand, and maintain. He then shows you how to make them more robust and
repeatable--and far more cost-effective. Loaded with information, this book feels like three books in one. The first part is a detailed
tutorial on test automation that covers everything from test strategy to in-depth test coding. The second part, a catalog of 18
frequently encountered "test smells," provides trouble-shooting guidelines to help you determine the root cause of problems and
the most applicable patterns. The third part contains detailed descriptions of each pattern, including refactoring instructions
illustrated by extensive code samples in multiple programming languages.
Embedded Systems Design with Platform FPGAs introduces professional engineers and students alike to system development
using Platform FPGAs. The focus is on embedded systems but it also serves as a general guide to building custom computing
systems. The text describes the fundamental technology in terms of hardware, software, and a set of principles to guide the
development of Platform FPGA systems. The goal is to show how to systematically and creatively apply these principles to the
construction of application-specific embedded system architectures. There is a strong focus on using free and open source
software to increase productivity. Each chapter is organized into two parts. The white pages describe concepts, principles, and
general knowledge. The gray pages provide a technical rendition of the main issues of the chapter and show the concepts applied
in practice. This includes step-by-step details for a specific development board and tool chain so that the reader can carry out the
same steps on their own. Rather than try to demonstrate the concepts on a broad set of tools and boards, the text uses a single
set of tools (Xilinx Platform Studio, Linux, and GNU) throughout and uses a single developer board (Xilinx ML-510) for the
examples. Explains how to use the Platform FPGA to meet complex design requirements and improve product performance
Presents both fundamental concepts together with pragmatic, step-by-step instructions for building a system on a Platform FPGA
Includes detailed case studies, extended real-world examples, and lab exercises
Software Expert Kent Beck Presents a Catalog of Patterns Infinitely Useful for Everyday Programming Great code doesn’t just
function: it clearly and consistently communicates your intentions, allowing other programmers to understand your code, rely on it,
and modify it with confidence. But great code doesn’t just happen. It is the outcome of hundreds of small but critical decisions
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programmers make every single day. Now, legendary software innovator Kent Beck—known worldwide for creating Extreme
Programming and pioneering software patterns and test-driven development—focuses on these critical decisions, unearthing
powerful “implementation patterns” for writing programs that are simpler, clearer, better organized, and more cost effective. Beck
collects 77 patterns for handling everyday programming tasks and writing more readable code. This new collection of patterns
addresses many aspects of development, including class, state, behavior, method, collections, frameworks, and more. He uses
diagrams, stories, examples, and essays to engage the reader as he illuminates the patterns. You’ll find proven solutions for
handling everything from naming variables to checking exceptions.
The book's aim is to highlight all the complex issues, tasks and techniques that must be mastered by a SoC Architect to
define and architect SoC for an embedded application. This book is primary focused on real problems with emphasis on
architectural techniques across various aspects of chip-design, especially in context to embedded systems. The book
covers aspects of embedded systems in a consistent way, starting with basic concepts that provides introduction to
embedded systems and gradually increasing the depth to reach advanced concepts, such as power management and
design consideration for maximum power efficiency and higher battery life. Theoretical part has been intentionally kept to
the minimum that is essentially required to understand the subject. The guidelines explained across various chapters are
independent of any CAD tool or silicon process and are applicable to any SoC architecture targeted for embedded
systems.
Practical UML Statecharts in C/C++ Second Edition bridges the gap between high-level abstract concepts of the Unified
Modeling Language (UML) and the actual programming aspects of modern hierarchical state machines (UML
statecharts). The book describes a lightweight, open source, event-driven infrastructure, called QP that enables direct
manual coding UML statecharts and concurrent event-driven applications in C or C++ without big tools. This book is
presented in two parts. In Part I, you get a practical description of the relevant state machine concepts starting from
traditional finite state automata to modern UML state machines followed by state machine coding techniques and state-
machine design patterns, all illustrated with executable examples. In Part II, you find a detailed design study of a generic
real-time framework indispensable for combining concurrent, event-driven state machines into robust applications. Part II
begins with a clear explanation of the key event-driven programming concepts such as inversion of control ( Hollywood
Principle ), blocking versus non-blocking code, run-to-completion (RTC) execution semantics, the importance of event
queues, dealing with time, and the role of state machines to maintain the context from one event to the next. This
background is designed to help software developers in making the transition from the traditional sequential to the modern
event-driven programming, which can be one of the trickiest paradigm shifts. The lightweight QP event-driven
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infrastructure goes several steps beyond the traditional real-time operating system (RTOS). In the simplest configuration,
QP runs on bare-metal microprocessor, microcontroller, or DSP completely replacing the RTOS. QP can also work with
almost any OS/RTOS to take advantage of the existing device drivers, communication stacks, and other middleware. The
accompanying website to this book contains complete open source code for QP, ports to popular processors and
operating systems, including 80x86, ARM Cortex-M3, MSP430, and Linux, as well as all examples described in the book.
Pattern-oriented software architecture is a new approach to software development. This book represents the progression
and evolution of the pattern approach into a system of patterns capable of describing and documenting large-scale
applications. A pattern system provides, on one level, a pool of proven solutions to many recurring design problems. On
another it shows how to combine individual patterns into heterogeneous structures and as such it can be used to facilitate
a constructive development of software systems. Uniquely, the patterns that are presented in this book span several
levels of abstraction, from high-level architectural patterns and medium-level design patterns to low-level idioms. The
intention of, and motivation for, this book is to support both novices and experts in software development. Novices will
gain from the experience inherent in pattern descriptions and experts will hopefully make use of, add to, extend and
modify patterns to tailor them to their own needs. None of the pattern descriptions are cast in stone and, just as they are
borne from experience, it is expected that further use will feed in and refine individual patterns and produce an evolving
system of patterns. Visit our Web Page http://www.wiley.com/compbooks/
I am very pleased to play even a small part in the publication of this book on the SIGNAL language and its environment
POLYCHRONY. I am sure it will be a s- ni?cant milestone in the development of the SIGNAL language, of synchronous
computing in general, and of the data?ow approach to computation. In data?ow, the computation takes place in a
producer–consumer network of - dependent processing stations. Data travels in streams and is transformed as these
streams pass through the processing stations (often called ?lters). Data?ow is an attractive model for many reasons, not
least because it corresponds to the way p- duction,transportation,andcommunicationare typicallyorganizedin the real
world (outside cyberspace). I myself stumbled into data?ow almost against my will. In the mid-1970s, Ed Ashcroft and I
set out to design a “super” structured programming language that, we hoped, would radically simplify proving assertions
about programs. In the end, we decided that it had to be declarative. However, we also were determined that iterative
algorithms could be expressed directly, without circumlocutions such as the use of a tail-recursive function. The language
that resulted, which we named LUCID, was much less traditional then we would have liked. LUCID statements are
equations in a kind of executable temporallogic thatspecifythe (time)sequencesof variablesinvolvedin aniteration.
"This book brings together theoretical and technical concepts of intelligent embedded control systems and their use in
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hardware and software architectures by highlighting formal modeling, execution models, and optimal
implementations"--Provided by publisher.
Another day without Test-Driven Development means more time wasted chasing bugs and watching your code
deteriorate. You thought TDD was for someone else, but it's not! It's for you, the embedded C programmer. TDD helps
you prevent defects and build software with a long useful life. This is the first book to teach the hows and whys of TDD for
C programmers. TDD is a modern programming practice C developers need to know. It's a different way to
program---unit tests are written in a tight feedback loop with the production code, assuring your code does what you
think. You get valuable feedback every few minutes. You find mistakes before they become bugs. You get early warning
of design problems. You get immediate notification of side effect defects. You get to spend more time adding valuable
features to your product. James is one of the few experts in applying TDD to embedded C. With his 1.5 decades of
training,coaching, and practicing TDD in C, C++, Java, and C# he will lead you from being a novice in TDD to using the
techniques that few have mastered. This book is full of code written for embedded C programmers. You don't just see the
end product, you see code and tests evolve. James leads you through the thought process and decisions made each
step of the way. You'll learn techniques for test-driving code right nextto the hardware, and you'll learn design principles
and how to apply them to C to keep your code clean and flexible. To run the examples in this book, you will need a
C/C++ development environment on your machine, and the GNU GCC tool chain or Microsoft Visual Studio for C++
(some project conversion may be needed).
Design Patterns for Embedded Systems in CAn Embedded Software Engineering ToolkitElsevier
This is the definitive compendium of design patterns in communication software, gathered together by Linda Rising,
Ph.D., a recognized leader in the field. Contributors include James O. Coplien, Douglas C. Schmidt, Robert Hanmer,
Greg Utas, Just van den Broecke, Don Olson, Carlos O'Ryan, Christopher D. Gill, and other experts from the patterns
community. This is the ideal reference for engineers and other professionals working in the field of communications
software development.
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