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Practical Statecharts in C/C++ - Miro Samek 2002-01-07

Downright revolutionary... the title is a major understatement...
'‘Quantum Programming' may ultimately change the way embedded
software is designed.' -- Michael Barr, Editor-in-Chief, Embedded
Systems Programming magazine (Click here

Stable Design Patterns for Software and Systems - Mohamed Fayad
2017-09-01

Attention to design patterns is unquestionably growing in software
engineering because there is a strong belief that using made to measure
solutions for solving frequently occurring problems encountered
throughout the design phase greatly reduces the total cost and the time
of developing software products. Stable Design Patterns for Software
and Systems presents a new and fresh approach for creating stable,
reusable, and widely applicable design patterns. It deals with the concept
of stable design patterns based on software stability as a contemporary
approach for building stable and highly reusable and widely applicable
design patterns. This book shows that a formation approach to
discovering and creating stable design patterns accords with Alexander’s
current understanding of architectural patterns. Stable design patterns
are a type of knowledge pattern that underline human problem solving
methods and appeal to the pattern community. This book examines
software design patterns with respect to four central themes: How do we
develop a solution for the problem through software stability concepts?
This book offers a direct application of using software stability concepts
for modeling solutions. How do we achieve software stability over time
and design patterns that are effective to use? What are the unique roles
of stable design patterns in modeling the accurate solution of the
problem at hand and in providing stable and undisputed design for such
problems? This book enumerates a complete and domain-less list of
stable patterns that are useful for designing and modeling solutions for
frequently recurring problems. What is the most efficient way to
document the stable design patters to ensure efficient reusability? This
book is an extension to the contemporary templates that are used in
documenting design patterns. This book gives a pragmatic and a novel
approach toward understanding the problem domain and in proposing
stable solutions for engineering stable software systems, components,
and frameworks.

Agile Model-Based Systems Engineering Cookbook - Bruce Powel
Douglass 2021-03-31

The Agile Model-Based Systems Engineering Cookbook distills the most
relevant MBSE workflows and work products into a set of easy-to-follow
recipes, complete with examples of their application. This book serves as
a quick and reliable practical reference for systems engineers looking to
apply agile MBSE to real-world projects.

Patterns for Time-triggered Embedded Systems - Michael J. Pont
2001

CD-ROM contains: Source code in 'C' for patterns and examples --
Evaluation version of the industry-standard Keil 'C' compiler and
hardware simulator.

Embedded System Design - Frank Vahid 2001-10-17

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.

Making Embedded Systems - Elecia White 2011-11

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
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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
Software Engineering for Embedded Systems - Robert Oshana
2013-04-01

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
Implementation Patterns - Kent Beck 2007-10-23

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 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.

Embedded Programming with Android - Roger Ye 2015-08-01

The First Practical, Hands-On Guide to Embedded System Programming
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for Android Today, embedded systems programming is a more valuable
discipline than ever, driven by fast-growing, new fields such as wearable
technology and the Internet of Things. In this concise guide, Roger Ye
teaches all the skills you’ll need to write the efficient embedded code
necessary to make tomorrow’s Android devices work. The first title in
Addison-Wesley’s new Android™ Deep Dive series for intermediate and
expert Android developers, Embedded Programming with Android™
draws on Roger Ye’'s extensive experience with advanced projects in
telecommunications and mobile devices. Step by step, he guides you
through building a system with all the key components Android hardware
developers must deliver to manufacturing. By the time you're done, you'll
have the key programming, compiler, and debugging skills you’ll need
for real-world projects. First, Ye introduces the essentials of bare-metal
programming: creating assembly language code that runs directly on
hardware. Then, building on this knowledge, he shows how to use C to
create hardware interfaces for booting a Linux kernel with the popular
U-Boot bootloader. Finally, he walks you through using filesystem images
to boot Android and learning to build customized ROMs to support any
new Android device. Throughout, Ye provides extensive downloadable
code you can run, explore, and adapt. You will Build a complete
virtualized environment for embedded development Understand the
workflow of a modern embedded systems project Develop assembly
programs, create binary images, and load and run them in the Android
emulator Learn what it takes to bring up a bootloader and operating
system Move from assembler to C, and explore Android’s goldfish
hardware interfaces Program serial ports, interrupt controllers, real time
clocks, and NAND flash controllers Integrate C runtime libraries Support
exception handling and timing Use U-Boot to boot the kernel via NOR or
NAND flash processes Gain in-depth knowledge for porting U-Boot to
new environments Integrate U-Boot and a Linux kernel into an AOSP and
CyanogenMod source tree Create your own Android ROM on a virtual
Android device

Introduction to Embedded Systems, Second Edition - Edward Ashford
Lee 2016-12-30

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 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.

Multi-Core Embedded Systems - Georgios Kornaros 2018-10-08
Details a real-world product that applies a cutting-edge multi-core
architecture Increasingly demanding modern applications—such as those
used in telecommunications networking and real-time processing of
audio, video, and multimedia streams—require multiple processors to
achieve computational performance at the rate of a few giga-operations
per second. This necessity for speed and manageable power consumption
makes it likely that the next generation of embedded processing systems
will include hundreds of cores, while being increasingly programmable,
blending processors and configurable hardware in a power-efficient
manner. Multi-Core Embedded Systems presents a variety of
perspectives that elucidate the technical challenges associated with such
increased integration of homogeneous (processors) and heterogeneous
multiple cores. It offers an analysis that industry engineers and
professionals will need to understand the physical details of both
software and hardware in embedded architectures, as well as their
limitations and potential for future growth. Discusses the available
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programming models spread across different abstraction levels The book
begins with an overview of the evolution of multiprocessor architectures
for embedded applications and discusses techniques for autonomous
power management of system-level parameters. It addresses the use of
existing open-source (and free) tools originating from several application
domains—such as traffic modeling, graph theory, parallel computing and
network simulation. In addition, the authors cover other important topics
associated with multi-core embedded systems, such as: Architectures
and interconnects Embedded design methodologies Mapping of
applications

Designing Embedded Systems with PIC Microcontrollers - Tim
Wilmshurst 2006-10-24

Embedded Systems with PIC Microcontrollers: Principles and
Applications is a hands-on introduction to the principles and practice of
embedded system design using the PIC microcontroller. Packed with
helpful examples and illustrations, the book provides an in-depth
treatment of microcontroller design as well as programming in both
assembly language and C, along with advanced topics such as techniques
of connectivity and networking and real-time operating systems. In this
one book students get all they need to know to be highly proficient at
embedded systems design. This text combines embedded systems
principles with applications, using the16F84A, 16F873A and the 18F242
PIC microcontrollers. Students learn how to apply the principles using a
multitude of sample designs and design ideas, including a robot in the
form of an autonomous guide vehicle. Coverage between software and
hardware is fully balanced, with full presentation given to
microcontroller design and software programming, using both assembler
and C. The book is accompanied by a companion website containing
copies of all programs and software tools used in the text and a ‘student’
version of the C compiler. This textbook will be ideal for introductory
courses and lab-based courses on embedded systems, microprocessors
using the PIC microcontroller, as well as more advanced courses which
use the 18F series and teach C programming in an embedded
environment. Engineers in industry and informed hobbyists will also find
this book a valuable resource when designing and implementing both
simple and sophisticated embedded systems using the PIC
microcontroller. *Gain the knowledge and skills required for developing
today's embedded systems, through use of the PIC microcontroller.
*Explore in detail the 16F84A, 16F873A and 18F242 microcontrollers as
examples of the wider PIC family. *Learn how to program in Assembler
and C. *Work through sample designs and design ideas, including a robot
in the form of an autonomous guided vehicle. *Accompanied by a CD-
ROM containing copies of all programs and software tools used in the
text and a ‘student' version of the C complier.

Embedded Systems Architecture - Daniele Lacamera 2018-05-30

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 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
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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.

Architecting High-Performance Embedded Systems - Jim Ledin
2021-02-05

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 FeaturesLearn the basics of embedded systems and real-
time operating systemsUnderstand how FPGAs implement processing
algorithms in hardwareDesign, construct, and debug custom digital
systems from scratch using KiCadBook 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 learnUnderstand
the fundamentals of real-time embedded systems and sensorsDiscover
the capabilities of FPGAs and how to use FPGA development toolsLearn
the principles of digital circuit design and PCB layout with
KiCadConstruct high-speed circuit board prototypes at low costDesign
and develop high-performance algorithms for FPGAsDevelop robust,
reliable, and efficient firmware in CThoroughly test and debug embedded
device hardware and firmwareWho 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.

Designing Embedded Systems with Arduino - Tianhong Pan
2017-05-16

In this DIY guide, you will learn how to use Arduino - the open-source
hardware board for makers, hobbyists, and inventors. You will learn how
to develop your own projects, create prototypes, and produce
professional-quality embedded systems. A simple step-by-step
demonstration system accompanies you from vision to reality - and just
like riding a bike, you'll get better at it, the more you do it. Featuring a
wealth of detailed diagrams and more than 50 fully functional examples,
this book will help you get the most out of this versatile tool and bring
your electronic inventions to life.

Real-Time Embedded Systems - Xiaocong Fan 2015-02-25

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 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
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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
Making Embedded Systems - Elecia White 2011-10-25

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 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.

Test Driven Development for Embedded C - James W. Grenning
2011-04-25

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 - Erich Gamma 1995

Software -- Software Engineering.

Design Patterns for Embedded Systems in C - Bruce Powel Douglass
2010-11-03

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
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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

Pattern-Oriented Software Architecture, A System of Patterns -
Frank Buschmann 2013-04-22

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/
Hands-On Embedded Programming with C++17 - Maya Posch
2019-01-31

Build safety-critical and memory-safe stand-alone and networked
embedded systems Key FeaturesKnow how C++ works and compares to
other languages used for embedded developmentCreate advanced GUIs
for embedded devices to design an attractive and functional Ullntegrate
proven strategies into your design for optimum hardware
performanceBook Description C++ is a great choice for embedded
development, most notably, because it does not add any bloat, extends
maintainability, and offers many advantages over different programming
languages. Hands-On Embedded Programming with C++17 will show
you how C++ can be used to build robust and concurrent systems that
leverage the available hardware resources. Starting with a primer on
embedded programming and the latest features of C++17, the book
takes you through various facets of good programming. You'll learn how
to use the concurrency, memory management, and functional
programming features of C++ to build embedded systems. You will
understand how to integrate your systems with external peripherals and
efficient ways of working with drivers. This book will also guide you in
testing and optimizing code for better performance and implementing
useful design patterns. As an additional benefit, you will see how to work
with Qt, the popular GUI library used for building embedded systems. By
the end of the book, you will have gained the confidence to use C++ for
embedded programming. What you will learnChoose the correct type of
embedded platform to use for a projectDevelop drivers for OS-based
embedded systemsUse concurrency and memory management with
various microcontroller units (MCUs)Debug and test cross-platform code
with LinuxImplement an infotainment system using a Linux-based single
board computerExtend an existing embedded system with a Qt-based
GUICommunicate with the FPGA side of a hybrid FPGA/SoC systemWho
this book is for If you want to start developing effective embedded
programs in C++, then this book is for you. Good knowledge of C++
language constructs is required to understand the topics covered in the
book. No knowledge of embedded systems is assumed.

Practical UML Statecharts in C/C++ - Miro Samek 2008-10-03
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-
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machine design patterns, all illustrated with executable examples. In
Part II, you find a detailed design study of a generic real-time framework
indispensable for combining concurrent, event-driven state machines
into robust applications. Part II begins with a clear explanation of the key
event-driven programming concepts such as inversion of control (
Hollywood Principle ), blocking versus non-blocking code, run-to-
completion (RTC) execution semantics, the importance of event queues,
dealing with time, and the role of state machines to maintain the context
from one event to the next. This background is designed to help software
developers in making the transition from the traditional sequential to the
modern event-driven programming, which can be one of the trickiest
paradigm shifts. The lightweight QP event-driven infrastructure goes
several steps beyond the traditional real-time operating system (RTOS).
In the simplest configuration, QP runs on bare-metal microprocessor,
microcontroller, or DSP completely replacing the RTOS. QP can also
work with almost any OS/RTOS to take advantage of the existing device
drivers, communication stacks, and other middleware. The
accompanying website to this book contains complete open source code
for QP, ports to popular processors and operating systems, including
80x86, ARM Cortex-M3, MSP430, and Linux, as well as all examples
described in the book.

Programming Embedded Systems - Michael Barr 2006-10-11
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.

Real-time Design Patterns - Bruce Powel Douglass 2003

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.

An Embedded Software Primer - David E. Simon 1999

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.

Real-Time Concepts for Embedded Systems - Qing Li 2003-01-04

'... a very good balance between the theory and practice of real-time
embedded system designs.' —Jun-ichiro itojun Hagino, Ph.D., Research
Laboratory, Internet Initiative Japan Inc., IETF IPv6 Operations Working
Group (v6ops) co-chair 'A cl

Embedded System Design - Peter Marwedel 2010-11-16

Until the late 1980s, information processing was associated with large
mainframe computers and huge tape drives. During the 1990s, this trend
shifted toward information processing with personal computers, or PCs.
The trend toward miniaturization continues and in the future the
majority of information processing systems will be small mobile
computers, many of which will be embedded into larger products and
interfaced to the physical environment. Hence, these kinds of systems
are called embedded systems. Embedded systems together with their
physical environment are called cyber-physical systems. Examples
include systems such as transportation and fabrication equipment. It is
expected that the total market volume of embedded systems will be
significantly larger than that of traditional information processing
systems such as PCs and mainframes. Embedded systems share a
number of common characteristics. For example, they must be
dependable, efficient, meet 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
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http://1s12-www.cs.tu-dortmund.de/~marwedel.

Real-time UML - Bruce Powel Douglass 2000

Real-time and embedded systems must make the most of very limited
processor and memory sources, and UML is an invaluable tool for
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.
Embedded C Programming - Mark Siegesmund 2014-09-26

This book provides a hands-on introductory course on concepts of C
programming using a PIC® microcontroller and CCS C compiler.
Through a project-based approach, this book provides an easy to
understand method of learning the correct and efficient practices to
program a PIC® microcontroller in C language. Principles of C
programming are introduced gradually, building on skill sets and
knowledge. Early chapters emphasize the understanding of C language
through experience and exercises, while the latter half of the book covers
the PIC® microcontroller, its peripherals, and how to use those
peripherals from within C in great detail. This book demonstrates the
programming methodology and tools used by most professionals in
embedded design, and will enable you to apply your knowledge and
programming skills for any real-life application. Providing a step-by-step
guide to the subject matter, this book will encourage you to alter,
expand, and customize code for use in your own projects. A complete
introduction to C programming using PIC microcontrollers, with a focus
on real-world applications, programming methodology and tools Each
chapter includes C code project examples, tables, graphs, charts,
references, photographs, schematic diagrams, flow charts and compiler
compatibility notes to channel your knowledge into real-world examples
Online materials include presentation slides, extended tests, exercises,
quizzes and answers, real-world case studies, videos and weblinks
Embedded Systems Architecture - Tammy Noergaard 2012-12-31
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

Programming Embedded Systems in C and C++ - Michael Barr 1999

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).

xUnit Test Patterns - Gerard Meszaros 2007-05-21

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
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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.

Design Patterns for Embedded Systems in C - Bruce Powel Douglass
2011

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 are contain ANSI C for ease of use with C programming
code

Patterns in the Machine - John T. Taylor 2021-04-15

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
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.

Gyn/Ecology - Mary Daly 2016-07-26

This revised edition includes a New Intergalactic Introduction by the
Author. Mary Daly's New Intergalactic Introduction explores her process
as a Crafty Pirate on the Journey of Writing Gyn/Ecology and reveals the
autobiographical context of this "Thunderbolt of Rage" that she first
hurled against the patriarchs in 1979 and no hurls again in the Re-
Surging Movement of Radical Feminism in the Be-Dazzling Nineties.
Fast and Effective Embedded Systems Design - Rob Toulson
2012-07-03

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,
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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
Real-Time C++ - Christopher Kormanyos 2018-05-02

With this book, Christopher Kormanyos delivers a highly practical guide
to programming real-time embedded microcontroller systems in C++. It
is divided into three parts plus several appendices. Part I provides a
foundation for real-time C++ by covering language technologies,
including object-oriented methods, template programming and
optimization. Next, part II presents detailed descriptions of a variety of
C++ components that are widely used in microcontroller programming.
It details some of C++’s most powerful language elements, such as class
types, templates and the STL, to develop components for microcontroller
register access, low-level drivers, custom memory management,
embedded containers, multitasking, etc. Finally, part III describes
mathematical methods and generic utilities that can be employed to
solve recurring problems in real-time C++. The appendices include a
brief C++ language tutorial, information on the real-time C++
development environment and instructions for building GNU GCC cross-
compilers and a microcontroller circuit. For this third edition, the most
recent specification of C++17 in ISO/IEC 14882:2017 is used throughout
the text. Several sections on new C++17 functionality have been added,
and various others reworked to reflect changes in the standard. Also
several new sample projects are introduced and existing ones extended,
and various user suggestions have been incorporated. To facilitate
portability, no libraries other than those specified in the language
standard itself are used. Efficiency is always in focus and numerous
examples are backed up with real-time performance measurements and
size analyses that quantify the true costs of the code down to the very
last byte and microsecond. The target audience of this book mainly
consists of students and professionals interested in real-time C++.
Readers should be familiar with C or another programming language and
will benefit most if they have had some previous experience with
microcontroller electronics and the performance and size issues
prevalent in embedded systems programming.

Bare Metal C - Stephen Oualline 2022-08-02

Bare Metal C teaches you to program embedded systems with the C
programming language. You’ll learn how embedded programs interact
with bare hardware directly, go behind the scenes with the compiler and
linker, and learn C features that are important for programming regular
computers. Bare Metal C will teach you how to program embedded
devices with the C programming language. For embedded system
programmers who want precise and complete control over the system
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they are using, this book pulls back the curtain on what the compiler is
doing for you so that you can see all the details of what's happening with
your program. The first part of the book teaches C basics with the aid of
a low-cost, widely available bare metal system (the Nucleo Arm
evaluation system), which gives you all the tools needed to perform basic
embedded programming. As you progress through the book you'll learn
how to integrate serial input/output (I/O) and interrupts into your
programs. You'll also learn what the C compiler and linker do behind the
scenes, so that you'll be better able to write more efficient programs that
maximize limited memory. Finally, you’ll learn how to use more complex,
memory hungry C features like dynamic memory, file I/O, and floating-
point numbers. Topic coverage includes: The basic program creation
process Simple GPIO programming (blink an LED) Writing serial device
drivers The C linker and preprocessor Decision and control statements
Numbers, arrays, pointers, strings, and complex data types Local
variables and procedures Dynamic memory File and raw I/O Floating-
point numbers Modular programming

Introduction to Design Patterns in C++ with Qt - Alan Ezust 2011-08-29
Master C++ “The Qt Way” with Modern Design Patterns and Efficient
Reuse This fully updated, classroom-tested book teaches C++ “The Qt
Way,” emphasizing design patterns and efficient reuse. Readers will
master both the C++ language and Qt libraries, as they learn to develop
maintainable software with well-defined code layers and simple, reusable
classes and functions. Every chapter of this edition has been improved
with new content, better organization, or both. Readers will find
extensively revised coverage of QObjects, Reflection, Widgets, Main
Windows, Models and Views, Databases, Multi-Threaded Programming,
and Reflection. This edition introduces the powerful new Qt Creator IDE;
presents new multimedia APIs; and offers extended coverage of Qt
Designer and C++ Integration. It has been restructured to help readers
start writing software immediately and write robust, effective software
sooner. The authors introduce several new design patterns, add many
quiz questions and labs, and present more efficient solutions relying on
new Qt features and best practices. They also provide an up-to-date C++
reference section and a complete application case study. Master C++
keywords, literals, identifiers, declarations, types, and type conversions.
Understand classes and objects, organize them, and describe their
interrelationships. Learn consistent programming style and naming
rules. Use lists, functions, and other essential techniques. Define
inheritance relationships to share code and promote reuse. Learn how
code libraries are designed, built, and reused. Work with QObject, the
base class underlying much of Qt. Build graphical user interfaces with Qt
widgets. Use templates to write generic functions and classes. Master
advanced reflective programming techniques. Use the Model-View
framework to cleanly separate data and GUI classes. Validate input using
regular expressions and other techniques. Parse XML data with SAX,
DOM, and QXmlStreamReader. Master today’s most valuable creational
and structural design patterns. Create, use, monitor, and debug
processes and threads. Access databases with Qt’s SQL classes. Manage
memory reliably and efficiently. Understand how to effectively manage
QThreads and use QtConcurrent algorithms. Click here to obtain
supplementary materials for this book.
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