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Over the past decade there has been a dramatic
change in the role played by design automation for
electronic systems. Ten years ago, integrated circuit
(IC) designers were content to use the computer for
circuit, logic, and limited amounts of high-level
simulation, as well as for capturing the digitized
mask layouts used for IC manufacture. The tools
were only aids to design-the designer could always
find a way to implement the chip or board manually if
the tools failed or if they did not give acceptable
results. Today, however, design technology plays an
indispensable role in the design ofelectronic systems
and is critical to achieving time-to-market, cost, and
performance targets. In less than ten years,
designers have come to rely on automatic or semi
automatic CAD systems for the physical design
ofcomplex ICs containing over a million transistors.
In the past three years, practical logic synthesis
systems that take into account both cost and
performance have become a commercial reality and
many designers have already relinquished control
ofthe logic netlist level of design to automatic
computer aids. To date, only in certain well-defined
areas, especially digital signal process ing and
telecommunications. have higher-level design
methods and tools found significant success.
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However, the forces of time-to-market and growing
system complexity will demand the broad-based
adoption of high-level, automated methods and tools
over the next few years.
This book constitutes the refereed proceedings of
the 5th International Workshop on Systems,
Architectures, Modeling, and Simulation, SAMOS
2005, held in Samos, Greece in July 2005. The 49
revised full papers presented were thoroughly
reviewed and selected from 114 submissions. The
papers are organized in topical sections on
reconfigurable system design and implementations,
processor architectures, design and simulation,
architectures and implementations, system level
design, and modeling and simulation.
Utilize the Latest VHDL Tools and Techniques for
Desigining Embedded Cores, Cutting-Edge
Processors, RT Level Components, and Complex
Digital Systems Considered and industry classis,
VHDL:Modular Design and Synthesis of Cores and
Systems has been fully updated to cover
methodologies of modern design and the latest uses
of VHDL for digital system design. You'll learn how to
utilize VHDL to create specific constructs for specific
hardware parts, focusing on VHDL's new libraries
and packages. The cutting-edge resource explores
the design of RT level components, the application
of these components in a core-based, and the
development of a complete processor design with its
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hardware and software as a core in a system-on-achip(SOC). Filled with over 150 illustrations,
VHDL:Modular Design and Synthesis of Cores and
Systems features: An entire toolkit for registertransfer level digital system design Testbench
development techniques New to this edition:
Coverage of the latest uses of VHDL for digital
system design, design of IP cores, interactive and
self-checking testbench development, and VHDL's
new libraries and packages Inside this State-of-theArt VHDL Design Tool Design Methodology VHDL
Overview Structure of VHDL Simulation Model
Combinational Circuits Sequential Circuits
Testbench Development Control-Data Partitioned
Designs Design of RTL Embedded Cores CPU RT
Level Design CPU Memory Indtruction Level Testing
Software Tools Embedded System Design
The success of VHDL since it has been balloted in
1987 as an IEEE standard may look
incomprehensible to the large population of
hardware designers, who had never heared of
Hardware Description Languages before (for at least
90% of them), as well as to the few hundreds of
specialists who had been working on these
languages for a long time (25 years for some of
them). Until 1988, only a very small subset of
designers, in a few large companies, were used to
describe their designs using a proprietary HDL, or
sometimes a HDL inherited from a University when
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some software environment happened to be
developped around it, allowing usability by third
parties. A number of benefits were definitely
recognized to this practice, such as functional
verification of a specification through simulation, first
performance evaluation of a tentative design, and
sometimes automatic microprogram generation or
even automatic high level synthesis. As there was
apparently no market for HDL's, the ECAD vendors
did not care about them, start-up companies were
seldom able to survive in this area, and large users
of proprietary tools were spending more and more
people and money just to maintain their internal
system.
The Second International Conference on HighPerformance Computing and Appli- tions (HPCA
2009) was a follow-up event of the successful HPCA
2004. It was held in Shanghai, a beautiful, active,
and modern city in China, August 10–12, 2009. It
served as a forum to present current work by
researchers and software developers from around
the world as well as to highlight activities in the highperformance c- puting area. It aimed to bring
together research scientists, application pioneers,
and software developers to discuss problems and
solutions and to identify new issues in this area. This
conference emphasized the development and study
of novel approaches for high-performance
computing, the design and analysis of highPage 4/26
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performance - merical algorithms, and their scientific,
engineering, and industrial applications. It offered the
conference participants a great opportunity to
exchange the latest research results, heighten
international collaboration, and discuss future
research ideas in HPCA. In addition to 24 invited
presentations, the conference received over 300
contr- uted submissions from over ten countries and
regions worldwide, about 70 of which were accepted
for presentation at HPCA 2009. The conference
proceedings contain some of the invited
presentations and contributed submissions, and
cover such research areas of interest as numerical
algorithms and solutions, high-performance and grid
c- puting, novel approaches to high-performance
computing, massive data storage and processing,
hardware acceleration, and their wide applications.
The definitive guide to VHDLÑnow updated with the
new VHDL93 standard! Here's the new second
edition of the authoritative reference engineers need
to guide them through the use of VHDL hardware
description language in the analysis, simulation, and
modeling of complicated microelectronic circuits. The
number and depth of its relevant and practical
examples and problems is what sets this edition
apart from other VHDL texts. It includes extensive
new material to bring the guide fully up to date with
the new VHDL93 standard, including new chapters
on design flow, interfacing, modeling, and timing, as
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well as appendixes on logic synthesis and
description styles.
In its updated second edition, this book has been
extensively revised on a chapter by chapter basis.
The book accurately reflects the syntax and
semantic changes to the SystemVerilog language
standard, making it an essential reference for
systems professionals who need the latest version
information. In addition, the second edition features
a new chapter explaining the SystemVerilog
"packages", a new appendix that summarizes the
synthesis guidelines presented throughout the book,
and all of the code examples have been updated to
the final syntax and rerun using the latest version of
the Synopsys, Mentor, and Cadance tools.
DIGITAL SYSTEMS DESIGN USING VERILOG
integrates coverage of logic design principles,
Verilog as a hardware design language, and FPGA
implementation to help electrical and computer
engineering students master the process of
designing and testing new hardware configurations.
A Verilog equivalent of authors Roth and John's
previous successful text using VHDL, this practical
book presents Verilog constructs side-by-side with
hardware, encouraging students to think in terms of
desired hardware while writing synthesizable Verilog.
Following a review of the basic concepts of logic
design, the authors introduce the basics of Verilog
using simple combinational circuit examples,
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followed by models for simple sequential circuits.
Subsequent chapters ask readers to tackle more and
more complex designs. Important Notice: Media
content referenced within the product description or
the product text may not be available in the ebook
version.
Embedded Systems: A Contemporary Design Tool,
Second Edition Embedded systems are one of the
foundational elements of today’s evolving and
growing computer technology. From operating our
cars, managing our smart phones, cleaning our
homes, or cooking our meals, the special computers
we call embedded systems are quietly and
unobtrusively making our lives easier, safer, and
more connected. While working in increasingly
challenging environments, embedded systems give
us the ability to put increasing amounts of capability
into ever-smaller and more powerful devices.
Embedded Systems: A Contemporary Design Tool,
Second Edition introduces you to the theoretical
hardware and software foundations of these systems
and expands into the areas of signal integrity,
system security, low power, and hardware-software
co-design. The text builds upon earlier material to
show you how to apply reliable, robust solutions to a
wide range of applications operating in today’s often
challenging environments. Taking the user’s
problem and needs as your starting point, you will
explore each of the key theoretical and practical
Page 7/26

Download File PDF Using Synthesis Simulation
And Hardware Emulation To
issues to consider when designing an application in
today’s world. Author James Peckol walks you
through the formal hardware and software
development process covering: Breaking the
problem down into major functional blocks; Planning
the digital and software architecture of the system;
Utilizing the hardware and software co-design
process; Designing the physical world interface to
external analog and digital signals; Addressing
security issues as an integral part of the design
process; Managing signal integrity problems and
reducing power demands in contemporary systems;
Debugging and testing throughout the design and
development cycle; Improving performance.
Stressing the importance of security, safety, and
reliability in the design and development of
embedded systems and providing a balanced
treatment of both the hardware and the software
aspects, Embedded Systems: A Contemporary
Design Tool, Second Edition gives you the tools for
creating embedded designs that solve contemporary
real-world challenges.
This work presents a systematic and comprehensive
overview to the theory and applications of
mechatronic processes, emphasizing the adaptation
and incorporation of this important tool in fulfilling
desired performance and quality requirements. The
authors address the core technologies needed for
the design and development of the mechatronic
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product, cover design approaches, discuss related
mechatronic product design aspects, and detail
mechatronic product application examples.
The final report describes research in hardware
synthesis, layout, compaction and area estimation.
The most important results involve the wireability
analysis for gate arrays, the derivation of Rent's rule,
extensions of Hafer's register-transfer synthesis
model, and the specification of a data structure to
represent hardware design data for use in an expert
system. (Author).
During the past few years there has been an
dramatic upsurge in research and development,
implementations of new technologies, and
deployments of actual solutions and technologies in
the diverse application areas of embedded systems.
These areas include automotive electronics,
industrial automated systems, and building
automation and control. Comprising 48 chapters and
the contributions of 74 leading experts from industry
and academia, the Embedded Systems Handbook,
Second Edition presents a comprehensive view of
embedded systems: their design, verification,
networking, and applications. The contributors,
directly involved in the creation and evolution of the
ideas and technologies presented, offer tutorials,
research surveys, and technology overviews,
exploring new developments, deployments, and
trends. To accommodate the tremendous growth in
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the field, the handbook is now divided into two
volumes. New in This Edition: Processors for
embedded systems Processor-centric architecture
description languages Networked embedded
systems in the automotive and industrial automation
fields Wireless embedded systems Embedded
Systems Design and Verification Volume I of the
handbook is divided into three sections. It begins
with a brief introduction to embedded systems
design and verification. The book then provides a
comprehensive overview of embedded processors
and various aspects of system-on-chip and FPGA,
as well as solutions to design challenges. The final
section explores power-aware embedded computing,
design issues specific to secure embedded systems,
and web services for embedded devices. Networked
Embedded Systems Volume II focuses on selected
application areas of networked embedded systems.
It covers automotive field, industrial automation,
building automation, and wireless sensor networks.
This volume highlights implementations in fastevolving areas which have not received proper
coverage in other publications. Reflecting the unique
functional requirements of different application
areas, the contributors discuss inter-node
communication aspects in the context of specific
applications of networked embedded systems.
Verilog® Quickstart, Second Edition, has been
revised and updated in accordance with the new
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IEEE 1364-1999 standard, much of which applies to
synthesizable Verilog. New examples have been
included as well as additional material added
throughout. Verilog® Quickstart, Second Edition,
focuses on the most commonly used elements of the
Verilog Hardware Description Language used by
designers for simulation and synthesis of ASICS and
FPGAs. This book makes learning Verilog easy by
following a well proven approach used in the author's
classes for many years. Verilog® Quickstart, Second
Edition, is a basic, practical, introductory textbook for
professionals and students alike. This book explains
how a designer can be more effective through the
use of the Verilog Hardware Description Language
to simulate and document a design. Verilog®
Quickstart, Second Edition, presents some of the
formal Verilog syntax and definitions and then shows
practical uses. This book does not oversimplify the
Verilog language nor does it emphasize theory.
Verilog® Quickstart, Second Edition, has over 100
examples that are used to illustrate aspects of the
language. The later chapters focus on working with
modeling style and explaining why and when one
would use different elements of the language.
Another feature of the book is the chapter on state
machine modeling. There is a chapter on test
benches and testing strategy as well as a chapter on
debugging. Verilog® Quickstart, Second Edition, is
designed to teach the Verilog language, to show the
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designer how to model in Verilog and to explain the
basics of using Verilog simulators. The
accompanying disk contains over 100 runable
Verilog examples from the book.
Introduction to Hardware-Software Co-Design
presents a number of issues of fundamental
importance for the design of integrated hardware
software products such as embedded,
communication, and multimedia systems. This book
is a comprehensive introduction to the fundamentals
of hardware/software co-design. Co-design is still a
new field but one which has substantially matured
over the past few years. This book, written by
leading international experts, covers all the major
topics including: fundamental issues in co-design;
hardware/software co-synthesis algorithms;
prototyping and emulation; target architectures;
compiler techniques; specification and verification;
system-level specification. Special chapters describe
in detail several leading-edge co-design systems
including Cosyma, LYCOS, and Cosmos.
Introduction to Hardware-Software Co-Design
contains sufficient material for use by teachers and
students in an advanced course of
hardware/software co-design. It also contains
extensive explanation of the fundamental concepts
of the subject and the necessary background to
bring practitioners up-to-date on this increasingly
important topic.
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Embedded system designers are constantly looking
for new tools and techniques to help satisfy the
exploding demand for consumer information
appliances and specialized industrial products. One
critical barrier to the timely release of embedded
system products is integrating the design of the
hardware and software systems. Hardware/software
co-design is a set of methodologies and techniques
specifically created to support the concurrent design
of both systems, effectively reducing multiple
iterations and major redesigns. In addition to its
critical role in the development of embedded
systems, many experts believe that co-design will be
a key design methodology for Systems-on-a-Chip.
Readings in Hardware/Software Co-Design presents
the papers that have shaped the hardware/software
co-design field since its inception in the early 90s.
Field experts -- Giovanni De Micheli, Rolf Ernst, and
Wayne Wolf -- introduce sections of the book, and
provide context for the paper that follow. This
collection provides professionals, researchers and
graduate students with a single reference source for
this critical aspect of computing design. * Over 50
peer-reviewed papers written from leading
researchers and designers in the field * Selected,
edited, and introduced by three of the fields' most
eminent researchers and educators * Accompanied
by an annually updated companion Web site with
links and references to recently published papers,
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providing a forum for the editors to comment on how
recent work continues or breaks with previous work
in the field
XV Acknowledgments xvii Chapter 1 Verilog - A
Tutorial Introduction Getting Started 2 A Structural
Description 2 Simulating the binaryToESeg Driver 4
Creating Ports For the Module 7 Creating a
Testbench For a Module 8 Behavioral Modeling of
Combinational Circuits II Procedural Models 12
Rules for Synthesizing Combinational Circuits 13
Behavioral Modeling of Clocked Sequential Circuits
14 Modeling Finite State Machines IS Rules for
Synthesizing Sequential Systems 18 Non-Blocking
Assignment("
VHDL for Simulation, Synthesis and Formal Proofs of
HardwareSpringer Science & Business Media
Nowadays, more and more users are witnessing the impact of
Hypermedia/Multimedia as well as the penetration of social
applications in their life. Parallel to the evolution of the
Internet and Web, several Hypermedia/Multimedia schemes
and technologies bring semantic-based intelligent,
personalized and adaptive services to the end users. More
and more techniques are applied in media systems in order to
be user/group-centric, adapting to different content and
context features of a single or a community user. In respect to
all the above, researchers need to explore and study the
plethora of challenges that emergent personalisation and
adaptation technologies bring to the new era. This edited
volume aims to increase the awareness of researchers in this
area. All contributions provide an in-depth investigation on
research and deployment issues, regarding already
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introduced schemes and applications in Semantic
Hyper/Multimedia and Social Media Adaptation. Moreover,
the authors provide survey-based articles, so as potential
readers can use it for catching up the recent trends and
applications in respect to the relevant literature. Finally, the
authors discuss and present their approach in the respective
field or problem addressed.
Here is a laboratory workbook filled with interesting and
challenging projects for digital logic design and embedded
systems classes. The workbook introduces you to fully
integrated modern CAD tools, logic simulation, logic synthesis
using hardware description languages, design hierarchy,
current generation field programmable gate array technology,
and SoPC design. Projects cover such areas as serial
communications, state machines with video output, video
games and graphics, robotics, pipelined RISC processor
cores, and designing computer systems using a commercial
processor core.
The book covers the complete syllabus of subject as
suggested by most of the universities in India. Generic VHDL
code is taught and used through out the book so that different
companies. VHDL tools can be used if desired. Moving from
the unknown in a logical manner. Subject matter in each
chapter develops systematically from inceptions. Large
number of carefully selected worked examples in sufficient
details. No other reference is required. Ideally suited for selfstudy.
This book provides readers with a valuable reference on
cyber weapons and, in particular, viruses, software and
hardware Trojans. The authors discuss in detail the most
dangerous computer viruses, software Trojans and spyware,
models of computer Trojans affecting computers, methods of
implementation and mechanisms of their interaction with an
attacker — a hacker, an intruder or an intelligence agent.
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Coverage includes Trojans in electronic equipment such as
telecommunication systems, computers, mobile
communication systems, cars and even consumer
electronics. The evolutionary path of development of
hardware Trojans from "cabinets", "crates" and "boxes" to the
microcircuits (IC) is also discussed. Readers will benefit from
the detailed review of the major known types of hardware
Trojans in chips, principles of their design, mechanisms of
their functioning, methods of their introduction, means of
camouflaging and detecting, as well as methods of protection
and counteraction.
This book constitutes the thoroughly refereed conference
proceedings of the 9th International Conference on Rough
Sets and Knowledge Technology, RSKT 2014, held in
Shanghai, China, in October 2014. The 70 papers presented
were carefully reviewed and selected from 162 submissions.
The papers in this volume cover topics such as foundations
and generalizations of rough sets, attribute reduction and
feature selection, applications of rough sets, intelligent
systems and applications, knowledge technology, domainoriented data-driven data mining, uncertainty in granular
computing, advances in granular computing, big data to wise
decisions, rough set theory, and three-way decisions,
uncertainty, and granular computing.
Hardware Design and Petri Nets presents a summary of the
state of the art in the applications of Petri nets to designing
digital systems and circuits. The area of hardware design has
traditionally been a fertile field for research in concurrency
and Petri nets. Many new ideas about modelling and analysis
of concurrent systems, and Petri nets in particular, originated
in theory of asynchronous digital circuits. Similarly, the theory
and practice of digital circuit design have always recognized
Petri nets as a powerful and easy-to-understand modelling
tool. The ever-growing demand in the electronic industry for
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design automation to build various types of computer-based
systems creates many opportunities for Petri nets to establish
their role of a formal backbone in future tools for constructing
systems that are increasingly becoming distributed,
concurrent and asynchronous. Petri nets have already proved
very effective in supporting algorithms for solving key
problems in synthesis of hardware control circuits. However,
since the front end to any realistic design flow in the future is
likely to rely on more pragmatic Hardware Description
Languages (HDLs), such as VHDL and Verilog, it is crucial
that Petri nets are well interfaced to such languages.
Hardware Design and Petri Nets is divided into five parts,
which cover aspects of behavioral modelling, analysis and
verification, synthesis from Petri nets and STGs, design
environments based on high-level Petri nets and HDLs, and
finally performance analysis using Petri nets. Hardware
Design and Petri Nets serves as an excellent reference
source and may be used as a text for advanced courses on
the subject.
This book presents an excellent collection of contributions
addressing different aspects of high-level synthesis from both
industry and academia. It includes an overview of available
EDA tool solutions and their applicability to design problems.

Combining Artificial Neural Networks to Symbolic and
Algebraic computation
SystemVerilog is a rich set of extensions to the IEEE
1364-2001 Verilog Hardware Description Language
(Verilog HDL). These extensions address two major
aspects of HDL based design. First, modeling very large
designs with concise, accurate, and intuitive code.
Second, writing high-level test programs to efficiently and
effectively verify these large designs. This book,
SystemVerilog for Design, addresses the first aspect of
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the SystemVerilog extensions to Verilog. Important
modeling features are presented, such as two-state data
types, enumerated types, user-defined types, structures,
unions, and interfaces. Emphasis is placed on the proper
usage of these enhancements for simulation and
synthesis. A companion to this book, SystemVerilog for
Verification, covers the second aspect of SystemVerilog.
Industrial electronics systems govern so many different
functions that vary in complexity-from the operation of
relatively simple applications, such as electric motors, to
that of more complicated machines and systems,
including robots and entire fabrication processes. The
Industrial Electronics Handbook, Second Edition
combines traditional and new
In this first book to present every important aspect of this
fascinating and developing field, the three editors A.
Hagemeyer, P. Strasser and A. F. Volpe Jr. from Symyx
Technologies have chosen a perfect mixture of
distinguished, international authors from both academia
and industry. Each chapter is devoted to a major topic high-throughput experimentation methodologies,
integrated combinatorial synthesis and screening
workflow, and applications to chemical catalysts with an
emphasis on heterogeneous catalysis, olefin
polymerization and electrocatalysis for fuel cells. An
indispensable source for everyone working in the field.
This book provides an overview of current Intellectual
Property (IP) based System-on-Chip (SoC) design
methodology and highlights how security of IP can be
compromised at various stages in the overall SoC designfabrication-deployment cycle. Readers will gain a
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comprehensive understanding of the security
vulnerabilities of different types of IPs. This book would
enable readers to overcome these vulnerabilities through
an efficient combination of proactive countermeasures
and design-for-security solutions, as well as a wide
variety of IP security and trust assessment and validation
techniques. This book serves as a single-source of
reference for system designers and practitioners for
designing secure, reliable and trustworthy SoCs.
Embedded computer systems use both off-the-shelf
microprocessors and application-specific integrated
circuits (ASICs) to implement specialized system
functions. Examples include the electronic systems
inside laser printers, cellular phones, microwave ovens,
and an automobile anti-lock brake controller. Embedded
computing is unique because it is a co-design problem the hardware engine and application software
architecture must be designed simultaneously. HardwareSoftware Co-Synthesis of Distributed Embedded
Systems proposes new techniques such as fixed-point
iterations, phase adjustment, and separation analysis to
efficiently estimate tight bounds on the delay required for
a set of multi-rate processes preemptively scheduled on
a real-time reactive distributed system. Based on the
delay bounds, a gradient-search co-synthesis algorithm
with new techniques such as sensitivity analysis, priority
prediction, and idle- processing elements elimination are
developed to select the number and types of processing
elements in a distributed engine, and determine the
allocation and scheduling of processes to processing
elements. New communication modeling is also
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presented to analyze communication delay under
interaction of computation and communication, allocate
interprocessor communication links, and schedule
communication. Hardware-Software Co-Synthesis of
Distributed Embedded Systems is the first book to
describe techniques for the design of distributed
embedded systems, which have arbitrary hardware and
software topologies. The book will be of interest to:
academic researchers for personal libraries and
advanced-topics courses in co-design as well as
industrial designers who are building high-performance,
real-time embedded systems with multiple processors.
Embedded systems are informally defined as a collection
of programmable parts surrounded by ASICs and other
standard components, that interact continuously with an
environment through sensors and actuators. The
programmable parts include micro-controllers and Digital
Signal Processors (DSPs). Embedded systems are often
used in life-critical situations, where reliability and safety
are more important criteria than performance. Today,
embedded systems are designed with an ad hoc
approach that is heavily based on earlier experience with
similar products and on manual design. Use of higherlevel languages such as C helps structure the design
somewhat, but with increasing complexity it is not
sufficient. Formal verification and automatic synthesis of
implementations are the surest ways to guarantee
safety. Thus, the POLIS system which is a co-design
environment for embedded systems is based on a formal
model of computation. POLIS was initiated in 1988 as a
research project at the University of California at
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Berkeley and, over the years, grew into a full design
methodology with a software system supporting it.
Hardware-Software Co-Design of Embedded Systems:
The POLIS Approach is intended to give a complete
overview of the POLIS system including its formal and
algorithmic aspects. Hardware-Software Co-Design of
Embedded Systems: The POLIS Approach will be of
interest to embedded system designers (automotive
electronics, consumer electronics and
telecommunications), micro-controller designers, CAD
developers and students.
Human lives are getting increasingly entangled with
technology, especially comp- ing and electronics. At
each step we take, especially in a developing world, we
are dependent on various gadgets such as cell phones,
handheld PDAs, netbooks, me- cal prosthetic devices,
and medical measurement devices (e.g., blood pressure
m- itors, glucometers). Two important design constraints
for such consumer electronics are their form factor and
battery life. This translates to the requirements of
reduction in the die area and reduced power
consumption for the semiconductor chips that go inside
these gadgets. Performance is also important, as
increasingly sophisticated applications run on these
devices, and many of them require fast response time.
The form factor of such electronics goods depends not
only on the overall area of the chips inside them but also
on the packaging, which depends on thermal chacteristics. Thermal characteristics in turn depend on
peak power signature of the chips. As a result, while the
overall energy usage reduction increases battery life,
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peak power reduction in?uences the form factor. One
more important aspect of these electronic equipments is
that every 6 months or so, a newer feature needs to be
added to keep ahead of the market competition, and
hence new designs have to be completed with these new
features, better form factor, battery life, and performance
every few months. This extreme pressure on the time to
market is another force that drives the innovations in
design automation of semiconductor chips.
This book constitutes the refereed proceedings of the 7th
International Conference on Evolvable Systems, ICES 2007,
held in Wuhan, China, in September 2007. The 41 revised full
papers collected in this volume are organized in topical
sections on digital hardware evolution, analog hardware
evolution, bio-inspired systems, mechanical hardware
evolution, evolutionary design, evolutionary algorithms in
hardware design, and hardware implementation of
evolutionary algorithms.
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
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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
A unique guide to using both modeling and simulation in
digital systems design Digital systems design requires
rigorous modeling and simulation analysis that eliminates
design risks and potential harm to users. Introduction to
Digital Systems: Modeling, Synthesis, and Simulation Using
VHDL introduces the application of modeling and synthesis in
the effective design of digital systems and explains applicable
analytical and computational methods. Through step-by-step
explanations and numerous examples, the author equips
readers with the tools needed to model, synthesize, and
simulate digital principles using Very High Speed Integrated
Circuit Hardware Description Language (VHDL)
programming. Extensively classroom-tested to ensure a fluid
presentation, this book provides a comprehensive overview of
the topic by integrating theoretical principles, discrete
mathematical models, computer simulations, and basic
methods of analysis. Topical coverage includes: Digital
systems modeling and simulation Integrated logic Boolean
algebra and logic Logic function optimization Number
systems Combinational logic VHDL design concepts
Sequential and synchronous sequential logic Each chapter
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begins with learning objectives that outline key concepts that
follow, and all discussions conclude with problem sets that
allow readers to test their comprehension of the presented
material. Throughout the book, VHDL sample codes are used
to illustrate circuit design, providing guidance not only on how
to learn and master VHDL programming, but also how to
model and simulate digital circuits. Introduction to Digital
Systems is an excellent book for courses in modeling and
simulation, operations research, engineering, and computer
science at the upper-undergraduate and graduate levels. The
book also serves as a valuable resource for researchers and
practitioners in the fields of operations research,
mathematical modeling, simulation, electrical engineering,
and computer science.
The purpose of this book is to introduce VHSIC Hardware
Description Lan guage (VHDL) and its use for synthesis.
VHDL is a hardware description language which provides a
means of specifying a digital system over different levels of
abstraction. It supports behavior specification during the early
stages of a design process and structural specification during
the later implementation stages. VHDL was originally
introduced as a hardware description language that per
mitted the simulation of digital designs. It is now increasingly
used for design specifications that are given as the input to
synthesis tools which translate the specifications into netlists
from which the physical systems can be built. One problem
with this use of VHDL is that not all of its constructs are useful
in synthesis. The specification of delay in signal assignments
does not have a clear meaning in synthesis, where delays
have already been determined by the im
plementationtechnolo~y. VHDL has data-structures such as
files and pointers, useful for simulation purposes but not for
actual synthesis. As a result synthe sis tools accept only
subsets of VHDL. This book tries to cover the synthesis
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aspect of VHDL, while keeping the simulation-specifics to a
minimum. This book is suitable for working professionals as
well as for graduate or under graduate study. Readers can
view this book as a way to get acquainted with VHDL and
how it can be used in modeling of digital designs.
Describes in a consolidated way the results of a three-year
research project, during which researchers from leading
european industrial companies and research institutes have
been working together. Contributors come from academia
and industry, such companies as INTRACOM, VTT and Nokia
being represented Proposes brand new approaches based
on SystemC and OCAPI-XL that explicitly handle issues
related to reconfiguration at the system level Introduces a
design flow for designing reconfigurable systems-on-chip
Provides a comprehensive introduction to reconfigurable
hardware and existing reconfigurable technologies Presents
examples on how reconfigurable hardware can be exploited
for the development of complex systems Provides useful
feedback from the application of the proposed design flow
and system level design methods on different real life design
cases
Rapid energy estimation for energy efficient applications
using field-programmable gate arrays (FPGAs) remains a
challenging research topic. Energy dissipation and efficiency
have prevented the widespread use of FPGA devices in
embedded systems, where energy efficiency is a key
performance metric. Helping overcome these challenges,
Energy Efficient Hardware-Software Co-Synthesis Using
Reconfigurable Hardware offers solutions for the
development of energy efficient applications using FPGAs.
The book integrates various high-level abstractions for
describing hardware and software platforms into a single,
consistent application development framework, enabling
users to construct, simulate, and debug systems. Based on
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these high-level concepts, it proposes an energy performance
modeling technique to capture the energy dissipation
behavior of both the reconfigurable hardware platform and
the target applications running on it. The authors also present
a dynamic programming-based algorithm to optimize the
energy performance of an application running on a
reconfigurable hardware platform. They then discuss an
instruction-level energy estimation technique and a domainspecific modeling technique to provide rapid and fairly
accurate energy estimation for hardware-software co-designs
using reconfigurable hardware. The text concludes with
example designs and illustrative examples that show how the
proposed co-synthesis techniques lead to a significant
amount of energy reduction. This book explores the
advantages of using reconfigurable hardware for application
development and looks ahead to future research directions in
the field. It outlines the range of aspects and steps that lead
to an energy efficient hardware-software application synthesis
using FPGAs.
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