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The Zynq Book
This book introduces the Zynq MPSoC (Multi-Processor System-on-Chip), an embedded device from Xilinx. The Zynq MPSoC
combines a sophisticated processing system that includes ARM Cortex-A53 applications and ARM Cortex-R5 real-time
processors, with FPGA programmable logic. As well as guiding the reader through the architecture of the device, design
tools and methods are also covered in detail: both the conventional hardware/software co-design approach, and the newer
software-defined methodology using Xilinx's SDx development environment. Featured aspects of Zynq MPSoC design
include hardware and software development, multiprocessing, safety, security and platform management, and system
booting. There are also special features on PYNQ, the Python-based framework for Zynq devices, and machine learning
applications. This book should serve as a useful guide for those working with Zynq MPSoC, and equally as a reference for
technical managers wishing to gain familiarity with the device and its associated design methodologies.

A Primer on Memory Consistency and Cache Coherence
This book tackles head-on the challenges of digital design in the era of billion-transistor SoCs. It discusses fundamental
design concepts in design and coding required to produce robust, functionally correct designs. It also provides specific
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techniques for measuring and minimizing complexity in RTL code. Finally, it discusses the tradeoff between RTL and highlevel (C-based) design and how tools and languages must progress to address the needs of tomorrow’s SoC designs.

System Design with SystemCTM
This book provides the advanced issues of FPGA design as the underlying theme of the work. In practice, an engineer
typically needs to be mentored for several years before these principles are appropriately utilized. The topics that will be
discussed in this book are essential to designing FPGA's beyond moderate complexity. The goal of the book is to present
practical design techniques that are otherwise only available through mentorship and real-world experience.

Computer Architecture
Information in manual gives an overview of the ARM (Advanced RISC Machines) architecture. Describes the programmer's
model, the ARM instruction set, the differences between 32-bit and 26-bit architectures, the Thumb instruction set, ARM
system architecture, and the system control processer. Gives examples of coding algorithms.

Writing Testbenches: Functional Verification of HDL Models
Chapter 3 Specifying RTL Properties 61 3. 1 Definitions and concepts 62 62 3. 1. 1 Property 3. 1. 2 Events 65 3. 2 Property
classification 65 Safety versus liveness 66 3. 2. 1 3. 2. 2 Constraint versus assertion 67 3. 2. 3 Declarative versus
procedural 67 3. 3 RTL assertion specification techniques 68 RTL invariant assertions 69 3. 3. 1 3. 3. 2 Declaring properties
with PSL 72 RTL cycle related assertions 73 3. 3. 3 3. 3. 4 PSL and default clock declaration 74 3. 3. 5 Specifying sequences
75 3. 3. 6 Specifying eventualities 80 3. 3. 7 PSL built-in functions 82 3. 4Pragma-based assertions 82 3. 5 SystemVerilog
assertions 84 3. 5. 1 Immediate assertions 84 3. 5. 2Concurrent assertions 86 3. 5. 3 System functions 95 3. 6 PCI property
specification example 96 3. 6. 1 PCI overview 96 3. 7 Summary 102 Chapter 4 PLI-Based Assertions 103 4. 1 Procedural
assertions 104 4. 1. 1 A simple PLI assertion 105 4. 1. 2 Assertions within a simulation time slot 108 4. 1. 3 Assertions
across simulation time slots 111 4. 1. 4 False firing across multiple time slots 116 4. 2 PLI-based assertion library 118 4. 2. 1
Assert quiescent state 119 4. 3 Summary 123 Chapter 5 Functional Coverage 125 5. 1 Verification approaches 126 5. 2
Understanding coverage 127 5. 2. 1 Controllability versus observability 128 5. 2.

Creating Assertion-Based IP
Designing a complex ASIC/SoC is similar to learning a new language to start with and ultimately creating a masterpiece
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using experience, imagination, and creativity. Digital design starts with RTL such as Verilog or VHDL, but it is only the
beginning. A complete designer needs to have a good understanding of the Verilog language, digital design techniques,
system architecture, IO protocols, and hardware-software interaction. Some of it will come from experience, and some will
come with concerted effort. Graduating from college and entering into the world of digital system design becomes an
overwhelming task, as not all the information is readily available. In this book, we have made an effort to explain the
concepts in a simple way with real-world examples in Verilog. The book is intended for digital and system design engineers
with emphasis on design and system architecture. The book is broadly divided into two sections - chapters 1 through 10,
focusing on the digital design aspects and chapters 11 through 20, focusing on the system aspects of chip design. This book
can be used by students taking digital design and chip design courses in college and availing it as a guide in their
professional careers. Chapter 3 focuses on the synthesizable Verilog constructs, with examples on reusable design
(parameterized design, functions, and generate structure). Chapter 5 describes the basic concepts in digital design - logic
gates, truth table, De Morgan's theorem, set-up and hold time, edge detection, and number system. Chapter 6 goes into
details of digital design explaining larger building blocks such as LFSR, scrambler/descramblers, error detection and
correction, parity, CRC, Gray encoding/decoding, priority encoders, 8b/10b encoding, data converters, and synchronization
techniques. Chapter 7 and 8 bring in advanced concepts in chip design and architecture - clocking and reset strategy,
methods to increase throughput and reduce latency, flow-control mechanisms, pipeline operation, out-of-order execution,
FIFO design, state machine design, arbitration, bus interfaces, linked list structure, and LRU usage and implementation.
Chapter 9 and 10 describe how to build and design ASIC/SoC. It talks about chip micro-architecture, portioning, datapath,
control logic design, and other aspects of chip design such as clock tree, reset tree, and EEPROM. It also covers good design
practices, things to avoid and adopt, and best practices for high-speed design. The second part of the book is devoted to
System architecture, design, and IO protocols. Chapter 11 talks about memory, memory hierarchy, cache, interrupt, types
of DMA and DMA operation. There is Verilog RTL for a typical DMA controller design that explains the scatter-gather DMA
concept. Chapter12 describes hard drive, solid-state drive, DDR operation, and other parts of a system such as BIOS, OS,
drivers, and their interaction with hardware. Chapter 13 describes embedded systems and internal buses such as AHB, AXI
used in embedded design. It describes the concept of transparent and non-transparent bridging. Chapter 14 and chapter 15
bring in practical aspects of chip development - testing, DFT, scan, ATPG, and detailed flow of the chip development cycle
(Synthesis, Static timing, and ECO). Chapter 16 and chapter 17 are on power saving and power management protocols.
Chapter 16 has a detailed description of various power savings techniques (frequency variation, clock gating, and power
well isolation). Chapter 17 talks about Power Management protocols such as system S states, CPU C states, and device D
states. Chapter 18 explains the architecture behind serial-bus technology, PCS, and PMA layer. It describes clocking
architecture and advanced concepts such as elasticity FIFO, channel bonding (deskewing), link aggregation, and lane
reversal. Chapter 19 and 20 are devoted to serial bus protocols (PCI Express, Serial ATA, USB, Thunderbolt, and Ethernet)
and their operation.
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EMBEDDED SYSTEM DESIGN
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 cyberphysical 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 http://ls12-www.cs.tudortmund.de/~marwedel.

Hardware Accelerators in Data Centers
This title covers all software-related aspects of SoC design, from embedded and application-domain specific operating
systems to system architecture for future SoC. It will give embedded software designers invaluable insights into the
constraints imposed by the use of embedded software in an SoC context.

Exploring Zynq Mpsoc
The Arm(R) Cortex(R)-M processors are already one of the most popular choices for loT and embedded applications. With
Arm Flexible Access and DesignStart(TM), accessing Arm Cortex-M processor IP is fast, affordable, and easy. This book
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introduces all the key topics that system-on-chip (SoC) and FPGA designers need to know when integrating a Cortex-M
processor into their design, including bus protocols, bus interconnect, and peripheral designs. Joseph Yiu is a distinguished
Arm engineer who began designing SoCs back in 2000 and has been a leader in this field for nearly twenty years. Joseph's
book takes an expert look at what SoC designers need to know when incorporating Cortex-M processors into their systems.
He discusses the on-chip bus protocol specifications (AMBA, AHB, and APB), used by Arm processors and a wide range of onchip digital components such as memory interfaces, peripherals, and debug components. Software development and
advanced design considerations are also covered. The journey concludes with 'Putting the system together', a designer's
eye view of a simple microcontroller-like design based on the Cortex-M3 processor (DesignStart) that uses the components
that you will have learned to create.

Assertion-Based Design
This best-selling title, considered for over a decade to be essential reading for every serious student and practitioner of
computer design, has been updated throughout to address the most important trends facing computer designers today. In
this edition, the authors bring their trademark method of quantitative analysis not only to high performance desktop
machine design, but also to the design of embedded and server systems. They have illustrated their principles with designs
from all three of these domains, including examples from consumer electronics, multimedia and web technologies, and high
performance computing. The book retains its highly rated features: Fallacies and Pitfalls, which share the hard-won lessons
of real designers; Historical Perspectives, which provide a deeper look at computer design history; Putting it all Together,
which present a design example that illustrates the principles of the chapter; Worked Examples, which challenge the reader
to apply the concepts, theories and methods in smaller scale problems; and Cross-Cutting Issues, which show how the ideas
covered in one chapter interact with those presented in others. In addition, a new feature, Another View, presents brief
design examples in one of the three domains other than the one chosen for Putting It All Together. The authors present a
new organization of the material as well, reducing the overlap with their other text, Computer Organization and Design: A
Hardware/Software Approach 2/e, and offering more in-depth treatment of advanced topics in multithreading, instruction
level parallelism, VLIW architectures, memory hierarchies, storage devices and network technologies. Also new to this
edition, is the adoption of the MIPS 64 as the instruction set architecture. In addition to several online appendixes, two new
appendixes will be printed in the book: one contains a complete review of the basic concepts of pipelining, the other
provides solutions a selection of the exercises. Both will be invaluable to the student or professional learning on her own or
in the classroom. Hennessy and Patterson continue to focus on fundamental techniques for designing real machines and for
maximizing their cost/performance. * Presents state-of-the-art design examples including: * IA-64 architecture and its first
implementation, the Itanium * Pipeline designs for Pentium III and Pentium IV * The cluster that runs the Google search
engine * EMC storage systems and their performance * Sony Playstation 2 * Infiniband, a new storage area and system area
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network * SunFire 6800 multiprocessor server and its processor the UltraSPARC III * Trimedia TM32 media processor and
the Transmeta Crusoe processor * Examines quantitative performance analysis in the commercial server market and the
embedded market, as well as the traditional desktop market. Updates all the examples and figures with the most recent
benchmarks, such as SPEC 2000. * Expands coverage of instruction sets to include descriptions of digital signal processors,
media processors, and multimedia extensions to desktop processors. * Analyzes capacity, cost, and performance of disks
over two decades. Surveys the role of clusters in scientific computing and commercial computing. * Presents a survey,
taxonomy, and the benchmarks of errors and failures in computer systems. * Presents detailed descriptions of the design of
storage systems and of clusters. * Surveys memory hierarchies in modern microprocessors and the key parameters of
modern disks. * Presents a glossary of networking terms.

Embedded Systems Design with Platform FPGAs
Embedded system, as a subject, is an amalgamation of different domains, such as digital design, architecture, operating
systems, interfaces, and algorithmic optimization techniques. This book acquaints the students with the alternatives and
intricacies of embedded system design. It is designed as a textbook for the undergraduate students of Electronics and
Communication Engineering, Electronics and Instrumentation Engineering, Computer Science and Engineering, Information
Communication Technology (ICT), as well as for the postgraduate students of Computer Applications (MCA). While in the
hardware platform the book explains the role of microcontrollers and introduces one of the most widely used embedded
processor, ARM, it also deliberates on other alternatives, such as digital signal processors, field programmable devices, and
integrated circuits. It provides a very good overview of the interfacing standards covering RS232C, RS422, RS485, USB,
IrDA, Bluetooth, and CAN. In the software domain, the book introduces the features of real-time operating systems for use
in embedded applications. Various scheduling algorithms have been discussed with their merits and demerits. The existing
real-time operating systems have been surveyed. Guided by cost and performance requirements, embedded applications
are often implemented partly in hardware and partly in software. The book covers the different optimization techniques
proposed in the literature to take a judicious decision about this partitioning of application tasks. Power-aware design of
embedded systems has also been dealt with. In its second edition, the text has been extensively revised and updated.
Almost all the chapters have been modified and elaborated including detailed discussion on hardware platforms—ARM, DSP,
and FPGA. The chapter on “interfacing standards” has been updated to incorporate the latest information. The new edition
will be thereby immensely useful to the students, practitioners and advanced readers. Key Features • Presents a
considerably wide coverage of the field of embedded systems • Discusses the ARM microcontroller in detail • Provides
numerous exercises to assess the learning process • Offers a good discussion on hardware–software codesign

Co-verification of Hardware and Software for ARM SoC Design
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Many modern computer systems and most multicore chips (chip multiprocessors) support shared memory in hardware. In a
shared memory system, each of the processor cores may read and write to a single shared address space. For a shared
memory machine, the memory consistency model defines the architecturally visible behavior of its memory system.
Consistency definitions provide rules about loads and stores (or memory reads and writes) and how they act upon memory.
As part of supporting a memory consistency model, many machines also provide cache coherence protocols that ensure
that multiple cached copies of data are kept up-to-date. The goal of this primer is to provide readers with a basic
understanding of consistency and coherence. This understanding includes both the issues that must be solved as well as a
variety of solutions. We present both highlevel concepts as well as specific, concrete examples from real-world systems.
Table of Contents: Preface / Introduction to Consistency and Coherence / Coherence Basics / Memory Consistency
Motivation and Sequential Consistency / Total Store Order and the x86 Memory Model / Relaxed Memory Consistency /
Coherence Protocols / Snooping Coherence Protocols / Directory Coherence Protocols / Advanced Topics in Coherence /
Author Biographies

Memory Issues in Embedded Systems-on-Chip
This new edition has been fully revised and updated to include extensive information on the ARM Cortex-M4 processor,
providing a complete up-to-date guide to both Cortex-M3 and Cortex-M4 processors, and which enables migration from
various processor architectures to the exciting world of the Cortex-M3 and M4. This book presents the background of the
ARM architecture and outlines the features of the processors such as the instruction set, interrupt-handling and also
demonstrates how to program and utilize the advanced features available such as the Memory Protection Unit (MPU).
Chapters on getting started with IAR, Keil, gcc and CooCox CoIDE tools help beginners develop program codes. Coverage
also includes the important areas of software development such as using the low power features, handling information
input/output, mixed language projects with assembly and C, and other advanced topics. Two new chapters on DSP features
and CMSIS-DSP software libraries, covering DSP fundamentals and how to write DSP software for the Cortex-M4 processor,
including examples of using the CMSIS-DSP library, as well as useful information about the DSP capability of the Cortex-M4
processor A new chapter on the Cortex-M4 floating point unit and how to use it A new chapter on using embedded OS
(based on CMSIS-RTOS), as well as details of processor features to support OS operations Various debugging techniques as
well as a troubleshooting guide in the appendix topics on software porting from other architectures A full range of easy-tounderstand examples, diagrams and quick reference appendices

Acorn RISC Machine (ARM) Family Data Manual
A PRACTICAL GUIDE TO HARDWARE FUNDAMENTALS Embedded Systems Hardware for Software Engineers describes the
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electrical and electronic circuits that are used in embedded systems, their functions, and how they can be interfaced to
other devices. Basic computer architecture topics, memory, address decoding techniques, ROM, RAM, DRAM, DDR, cache
memory, and memory hierarchy are discussed. The book covers key architectural features of widely used microcontrollers
and microprocessors, including Microchip's PIC32, ATMEL's AVR32, and Freescale's MC68000. Interfacing to an embedded
system is then described. Data acquisition system level design considerations and a design example are presented with
real-world parameters and characteristics. Serial interfaces such as RS-232, RS-485, PC, and USB are addressed and printed
circuit boards and high-speed signal propagation over transmission lines are covered with a minimum of math. A brief
survey of logic families of integrated circuits and programmable logic devices is also contained in this in-depth resource.
COVERAGE INCLUDES: Architecture examples Memory Memory address decoding Read-only memory and other related
devices Input and output ports Analog-to-digital and digital-to-analog converters Interfacing to external devices
Transmission lines Logic families of integrated circuits and their signaling characteristics The printed circuit board
Programmable logic devices Test equipment: oscilloscopes and logic analyzers

The Definitive Guide to ARM® Cortex®-M3 and Cortex®-M4 Processors
This book provides a practical guide for engineers doing low power System-on-Chip (SoC) designs. It covers various aspects
of low power design from architectural issues and design techniques to circuit design of power gating switches. In addition
to providing a theoretical basis for these techniques, the book addresses the practical issues of implementing them in
today's designs with today's tools.

Advanced FPGA Design
This book presents formal testplanning guidelines with examples focused on creating assertion-based verification IP. It
demonstrates a systematic process for formal specification and formal testplanning, and also demonstrates effective use of
assertions languages beyond the traditional language construct discussions Note that there many books published on
assertion languages (such as SystemVerilog assertions and PSL). Yet, none of them discuss the important process of
testplanning and using these languages to create verification IP. This is the first book published on this subject.

Embedded Linux Primer
Hardware/software co-verification is how to make sure that embedded system software works correctly with the hardware,
and that the hardware has been properly designed to run the software successfully -before large sums are spent on
prototypes or manufacturing. This is the first book to apply this verification technique to the rapidly growing field of
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embedded systems-on-a-chip(SoC). As traditional embedded system design evolves into single-chip design, embedded
engineers must be armed with the necessary information to make educated decisions about which tools and methodology
to deploy. SoC verification requires a mix of expertise from the disciplines of microprocessor and computer architecture,
logic design and simulation, and C and Assembly language embedded software. Until now, the relevant information on how
it all fits together has not been available. Andrews, a recognized expert, provides in-depth information about how coverification really works, how to be successful using it, and pitfalls to avoid. He illustrates these concepts using concrete
examples with the ARM core - a technology that has the dominant market share in embedded system product design. The
companion CD-ROM contains all source code used in the design examples, a searchable e-book version, and useful design
tools. * The only book on verification for systems-on-a-chip (SoC) on the market * Will save engineers and their companies
time and money by showing them how to speed up the testing process, while still avoiding costly mistakes * Design
examples use the ARM core, the dominant technology in SoC, and all the source code is included on the accompanying CDRom, so engineers can easily use it in their own designs

Embedded Systems Hardware for Software Engineers
Advanced Chip Design
mental improvements during the same period. What is clearly needed in verification techniques and technology is the
equivalent of a synthesis productivity breakthrough. In the second edition of Writing Testbenches, Bergeron raises the
verification level of abstraction by introducing coverage-driven constrained-random transaction-level self-checking
testbenches all made possible through the introduction of hardware verification languages (HVLs), such as e from Verisity
and OpenVera from Synopsys. The state-of-art methodologies described in Writing Test benches will contribute greatly to
the much-needed equivalent of a synthesis breakthrough in verification productivity. I not only highly recommend this book,
but also I think it should be required reading by anyone involved in design and verification of today's ASIC, SoCs and
systems. Harry Foster Chief Architect Verplex Systems, Inc. xviii Writing Testbenches: Functional Verification of HDL Models
PREFACE If you survey hardware design groups, you will learn that between 60% and 80% of their effort is now dedicated to
verification.

ARM Architecture Reference Manual
I am honored and delighted to write the foreword to this very first book about SystemC. It is now an excellent time to
summarize what SystemC really is and what it can be used for. The main message in the area of design in the 2001
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International Te- nologyRoadmapfor Semiconductors (ITRS) isthat“cost ofdesign is the greatest threat to the continuation
ofthe semiconductor roadmap. ” This recent revision of the ITRS describes the major productivity improvements of the last
few years as “small block reuse,” “large block reuse ,” and “IC implementation tools. ” In order to continue to reduce design
cost, the - quired future solutions will be “intelligent test benches” and “embedded system-level methodology. ” As the new
system-level specification and design language, SystemC - rectly contributes to these two solutions. These will have the
biggest - pact on future design technology and will reduce system implementation cost. Ittook SystemC less than two years
to emerge as the leader among the many new and well-discussed system-level designlanguages. Inmy op- ion, this is due
to the fact that SystemC adopted object-oriented syst- level design—the most promising method already applied by the
majority of firms during the last couple of years. Even before the introduction of SystemC, many system designers have
attempted to develop executable specifications in C++. These executable functional specifications are then refined to the
well-known transaction level, to model the communication of system-level processes.

Embedded Software for SoC
Over the past several years, embedded systems have emerged as an integral though unseen part of many consumer,
industrial, and military devices. The explosive growth of these systems has resulted in embedded computing becoming an
increasingly important discipline. The need for designers of high-performance, application-specific computing systems has
never been greater, and many universities and colleges in the US and worldwide are now developing advanced courses to
help prepare their students for careers in embedded computing. High-Performance Embedded Computing: Architectures,
Applications, and Methodologies is the first book designed to address the needs of advanced students and industry
professionals. Focusing on the unique complexities of embedded system design, the book provides a detailed look at
advanced topics in the field, including multiprocessors, VLIW and superscalar architectures, and power consumption.
Fundamental challenges in embedded computing are described, together with design methodologies and models of
computation. HPEC provides an in-depth and advanced treatment of all the components of embedded systems, with
discussions of the current developments in the field and numerous examples of real-world applications. Covers advanced
topics in embedded computing, including multiprocessors, VLIW and superscalar architectures, and power consumption
Provides in-depth coverage of networks, reconfigurable systems, hardware-software co-design, security, and program
analysis Includes examples of many real-world embedded computing applications (cell phones, printers, digital video) and
architectures (the Freescale Starcore, TI OMAP multiprocessor, the TI C5000 and C6000 series, and others)

The Simple Art of SoC Design
The Definitive Guide to the ARM® Cortex®-M0 and Cortex-M0+ Processors, Second Edition explains the architectures
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underneath ARM’s Cortex-M0 and Cortex-M0+ processors and their programming techniques. Written by ARM’s Senior
Embedded Technology Manager, Joseph Yiu, the book is packed with examples on how to use the features in the Cortex-M0
and Cortex-M0+ processors. It provides detailed information on the instruction set architecture, how to use a number of
popular development suites, an overview of the software development flow, and information on how to locate problems in
the program code and software porting. This new edition includes the differences between the Cortex-M0 and Cortex-M0+
processors such as architectural features (e.g. unprivileged execution level, vector table relocation), new chapters on low
power designs and the Memory Protection Unit (MPU), the benefits of the Cortex-M0+ processor, such as the new single
cycle I/O interface, higher energy efficiency, better performance and the Micro Trace Buffer (MTB) feature, updated
software development tools, updated Real Time Operating System examples using KeilTM RTX with CMSIS-RTOS APIs,
examples of using various Cortex-M0 and Cortex-M0+ based microcontrollers, and much more. Provides detailed
information on ARM® Cortex®-M0 and Cortex-M0+ Processors, including their architectures, programming model,
instruction set, and interrupt handling Presents detailed information on the differences between the Cortex-M0 and CortexM0+ processors Covers software development flow, including examples for various development tools in both C and
assembly languages Includes in-depth coverage of design approaches and considerations for developing ultra low power
embedded systems, the benchmark for energy efficiency in microcontrollers, and examples of utilizing low power features
in microcontrollers

Business Ethics in Islam
ARM Architecture Reference Manual
Dynamically Reconfigurable Systems is the first ever to focus on the emerging field of Dynamically Reconfigurable
Computing Systems. While programmable logic and design-time configurability are well elaborated and covered by various
texts, this book presents a unique overview over the state of the art and recent results for dynamic and run-time
reconfigurable computing systems. Reconfigurable hardware is not only of utmost importance for large manufacturers and
vendors of microelectronic devices and systems, but also a very attractive technology for smaller and medium-sized
companies. Hence, Dynamically Reconfigurable Systems also addresses researchers and engineers actively working in the
field and provides them with information on the newest developments and trends in dynamic and run-time reconfigurable
systems.

Inside the Machine
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Emerging Infectious Diseases offers an introduction to emerging and reemerging infectious disease, focusing on significant
illnesses found in various regions of the world. Many of these diseases strike tropical regions or developing countries with
particular virulence, others are found in temperate or developed areas, and still other microbes and infections are more
indiscriminate. This volume includes information on the underlying mechanisms of microbial emergence, the technology
used to detect them, and the strategies available to contain them. The author describes the diseases and their causative
agents that are major factors in the health of populations the world over. The book contains up-to-date selections from
infectious disease journals as well as information from the Centers for Disease Control and Prevention, the World Health
Organization, MedLine Plus, and the American Society for Microbiology. Perfect for students or those new to the field, the
book contains Summary Overviews (thumbnail sketches of the basic information about the microbe and the associated
disease under examination), Review Questions (testing students' knowledge of the material), and Topics for Further
Discussion (encouraging a wider conversation on the implications of the disease and challenging students to think
creatively to develop new solutions). This important volume provides broad coverage of a variety of emerging infectious
diseases, of which most are directly important to health practitioners in the United States.

Dynamically Reconfigurable Systems
Islamic Business Finance is based on strong ethical regulations as suggested by Islamic Literature, such as the Quran and
the Traditions of the Prophet of Islam, and could be considered as a subclass of the wider subject of ethical standards in
business. This book highlights the basic principles of Islamic Business ethics and their implication in today’s global business
environment. It highlights the most important features of Islamic banking and finance in relation to the core principles of
Shariah law. It is the most comprehensive book to date, in terms of the number of Quranic verses and traditions of the
Prophet relating to this subject, which are interspersed throughout the text. It explains how ethics are defined both in
general terms and within the context of an Islamic perspective. In addition, it provides a logical interpretation of Islamic
principles of business ethics, while keeping in view thethrough the use of contemporary business practices. Topics such as
digital currencies, money laundering, etc. are discussed at length. This book also discusses the new and emerging ethical
issues faced by business and industry globally. This book will be a valuable reference guide for students, teachers and
researchers of Islamic banking and finance.

Low Power Methodology Manual
The next generation of computer system designers will be less concerned about details of processors and memories, and
more concerned about the elements of a system tailored to particular applications. These designers will have a
fundamental knowledge of processors and other elements in the system, but the success of their design will depend on the
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skills in making system-level tradeoffs that optimize the cost, performance and other attributes to meet application
requirements. This book provides a new treatment of computer system design, particularly for System-on-Chip (SOC), which
addresses the issues mentioned above. It begins with a global introduction, from the high-level view to the lowest common
denominator (the chip itself), then moves on to the three main building blocks of an SOC (processor, memory, and
interconnect). Next is an overview of what makes SOC unique (its customization ability and the applications that drive it).
The final chapter presents future challenges for system design and SOC possibilities.

Arm System-On-Chip Architecture, 2/E
This book covers key concepts in the design of 2D and 3D Network-on-Chip interconnect. It highlights design challenges and
discusses fundamentals of NoC technology, including architectures, algorithms and tools. Coverage focuses on topology
exploration for both 2D and 3D NoCs, routing algorithms, NoC router design, NoC-based system integration, verification and
testing, and NoC reliability. Case studies are used to illuminate new design methodologies.

ESL Models and their Application
About the ARM Architecture The ARM architecture is the industry's leading 16/32-bit embedded RISC processor solution.
ARM Powered microprocessors are being routinely designed into a wider range of products than any other 32-bit processor.
This wide applicability is made possible by the ARM architecture, resulting in optimal system solutions at the crossroads of
high performance, low power consumption and low cost. About the book This is the authoritative reference guide to the
ARM RISC architecture. Produced by the architects that are actively working on the ARM specification, the book contains
detailed information about all versions of the ARM and Thumb instruction sets, the memory management and cache
functions, as well as optimized code examples. 0201737191B05092001

Rapid System Prototyping with FPGAs
Everything FPGA designers need to know about FPGAs and VLSI Digital designs once built in custom silicon are increasingly
implemented in field programmable gate arrays (FPGAs). Effective FPGA system design requires a strong understanding of
VLSI issues and constraints, and an understanding of the latest FPGA-specific techniques. In this book, Princeton
University's Wayne Wolf covers everything FPGA designers need to know about all these topics: both the "how" and the
"why." Wolf begins by introducing the essentials of VLSI: fabrication, circuits, interconnects, combinational and sequential
logic design, system architectures, and more. Next, he demonstrates how to reflect this VLSI knowledge in a state-of-the-art
design methodology that leverages FPGA's most valuable characteristics while mitigating its limitations. Coverage includes:
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How VLSI characteristics affect FPGAs and FPGA-based logic design How classical logic design techniques relate to FPGAbased logic design Understanding FPGA fabrics: the basic programmable structures of FPGAs Specifying and optimizing
logic to address size, speed, and power consumption Verilog, VHDL, and software tools for optimizing logic and designs The
structure of large digital systems, including register-transfer design methodology Building large-scale platform and multiFPGA systems A start-to-finish DSP case study addressing a wide range of design problems PRENTICE HALL Professional
Technical Reference Upper Saddle River, NJ 07458 www.phptr.com ISBN: 0-13-142461-0

The Definitive Guide to ARM® Cortex®-M0 and Cortex-M0+ Processors
The push to move products to market as quickly and cheaply as possible is fiercer than ever, and accordingly, engineers are
always looking for new ways to provide their companies with the edge over the competition. Field-Programmable Gate
Arrays (FPGAs), which are faster, denser, and more cost-effective than traditional programmable logic devices (PLDs), are
quickly becoming one of the most widespread tools that embedded engineers can utilize in order to gain that needed edge.
FPGAs are especially popular for prototyping designs, due to their superior speed and efficiency. This book hones in on that
rapid prototyping aspect of FPGA use, showing designers exactly how they can cut time off production cycles and save their
companies money drained by costly mistakes, via prototyping designs with FPGAs first. Reading it will take a designer with
a basic knowledge of implementing FPGAs to the “next-level of FPGA use because unlike broad beginner books on FPGAs,
this book presents the required design skills in a focused, practical, example-oriented manner. In-the-trenches expert
authors assure the most applicable advice to practicing engineers Dual focus on successfully making critical decisions and
avoiding common pitfalls appeals to engineers pressured for speed and perfection Hardware and software are both
covered, in order to address the growing trend toward "cross-pollination" of engineering expertise

High-Performance Embedded Computing
Om hvordan mikroprocessorer fungerer, med undersøgelse af de nyeste mikroprocessorer fra Intel, IBM og Motorola.

Distributed Applications and Interoperable Systems
This book provides readers with an overview of the architectures, programming frameworks, and hardware accelerators for
typical cloud computing applications in data centers. The authors present the most recent and promising solutions, using
hardware accelerators to provide high throughput, reduced latency and higher energy efficiency compared to current
servers based on commodity processors. Readers will benefit from state-of-the-art information regarding application
requirements in contemporary data centers, computational complexity of typical tasks in cloud computing, and a
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programming framework for the efficient utilization of the hardware accelerators.

Embedded Computing
Embedded Systems Design with Platform FPGAs introduces professional engineers and students alike to system
development using Platform FPGAs. The focus is on embedded systems but it also serves as a general guide to building
custom computing systems. The text describes the fundamental technology in terms of hardware, software, and a set of
principles to guide the development of Platform FPGA systems. The goal is to show how to systematically and creatively
apply these principles to the construction of application-specific embedded system architectures. There is a strong focus on
using free and open source software to increase productivity. Each chapter is organized into two parts. The white pages
describe concepts, principles, and general knowledge. The gray pages provide a technical rendition of the main issues of
the chapter and show the concepts applied in practice. This includes step-by-step details for a specific development board
and tool chain so that the reader can carry out the same steps on their own. Rather than try to demonstrate the concepts
on a broad set of tools and boards, the text uses a single set of tools (Xilinx Platform Studio, Linux, and GNU) throughout
and uses a single developer board (Xilinx ML-510) for the examples. Explains how to use the Platform FPGA to meet
complex design requirements and improve product performance Presents both fundamental concepts together with
pragmatic, step-by-step instructions for building a system on a Platform FPGA Includes detailed case studies, extended realworld examples, and lab exercises

System-on-Chip Design with Arm® Cortex®-M Processors
The fact that there are more embedded computers than general-purpose computers and that we are impacted by hundreds
of them every day is no longer news. What is news is that their increasing performance requirements, complexity and
capabilities demand a new approach to their design. Fisher, Faraboschi, and Young describe a new age of embedded
computing design, in which the processor is central, making the approach radically distinct from contemporary practices of
embedded systems design. They demonstrate why it is essential to take a computing-centric and system-design approach
to the traditional elements of nonprogrammable components, peripherals, interconnects and buses. These elements must
be unified in a system design with high-performance processor architectures, microarchitectures and compilers, and with
the compilation tools, debuggers and simulators needed for application development. In this landmark text, the authors
apply their expertise in highly interdisciplinary hardware/software development and VLIW processors to illustrate this
change in embedded computing. VLIW architectures have long been a popular choice in embedded systems design, and
while VLIW is a running theme throughout the book, embedded computing is the core topic. Embedded Computing
examines both in a book filled with fact and opinion based on the authors many years of R&D experience. · Complemented
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by a unique, professional-quality embedded tool-chain on the authors' website, http://www.vliw.org/book · Combines
technical depth with real-world experience · Comprehensively explains the differences between general purpose computing
systems and embedded systems at the hardware, software, tools and operating system levels. · Uses concrete examples to
explain and motivate the trade-offs.

Designing 2D and 3D Network-on-Chip Architectures
Memory Issues in Embedded Systems-On-Chip: Optimizations and Explorations is designed for different groups in the
embedded systems-on-chip arena. First, it is designed for researchers and graduate students who wish to understand the
research issues involved in memory system optimization and exploration for embedded systems-on-chip. Second, it is
intended for designers of embedded systems who are migrating from a traditional micro-controllers centered, board-based
design methodology to newer design methodologies using IP blocks for processor-core-based embedded systems-on-chip.
Also, since Memory Issues in Embedded Systems-on-Chip: Optimization and Explorations illustrates a methodology for
optimizing and exploring the memory configuration of embedded systems-on-chip, it is intended for managers and system
designers who may be interested in the emerging capabilities of embedded systems-on-chip design methodologies for
memory-intensive applications.

Embedded System Design
This book is about the Zynq-7000 All Programmable System on Chip, the family of devices from Xilinx that combines an
application-grade ARM Cortex-A9 processor with traditional FPGA logic fabric. Catering for both new and experienced
readers, it covers fundamental issues in an accessible way, starting with a clear overview of the device architecture, and an
introduction to the design tools and processes for developing a Zynq SoC. Later chapters progress to more advanced topics
such as embedded systems development, IP block design and operating systems. Maintaining a 'real-world' perspective, the
book also compares Zynq with other device alternatives, and considers end-user applications. The Zynq Book is
accompanied by a set of practical tutorials hosted on a companion website. These tutorials will guide the reader through
first steps with Zynq, following on to a complete, audio-based embedded systems design.

Computer System Design
This book constitutes the proceedings of the 19th IFIP International Conference on Distributed Applications and
Interoperable Systems, DAIS 2019, held in Kongens Lyngby, Denmark, in June 2019, as part of the 14th International
Federated Conference on Distributed Computing Techniques, DisCoTec 2019. The 9 full papers presented together with 2
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short papers were carefully reviewed and selected from 28 submissions. The papers addressed challenges in multiple
application areas, such as the Internet-of-Things, cloud and edge computing, and mobile systems. Some papers focused on
middleware for managing concurrency and consistency in distributed systems, including data replication and transactions.

FPGA-Based System Design
This book arises from experience the authors have gained from years of work as industry practitioners in the field of
Electronic System Level design (ESL). At the heart of all things related to Electronic Design Automation (EDA), the core
issue is one of models: what are the models used for, what should the models contain, and how should they be written and
distributed. Issues such as interoperability and tool transportability become central factors that may decide which ones are
successful and those that cannot get sufficient traction in the industry to survive. Through a set of real examples taken
from recent industry experience, this book will distill the state of the art in terms of System-Level Design models and
provide practical guidance to readers that can be put into use. This book is an invaluable tool that will aid readers in their
own designs, reduce risk in development projects, expand the scope of design projects, and improve developmental
processes and project planning.

Emerging Infectious Diseases
Up-to-the-Minute, Complete Guidance for Developing Embedded Solutions with Linux Linux has emerged as today’s #1
operating system for embedded products. Christopher Hallinan’s Embedded Linux Primer has proven itself as the definitive
real-world guide to building efficient, high-value, embedded systems with Linux. Now, Hallinan has thoroughly updated this
highly praised book for the newest Linux kernels, capabilities, tools, and hardware support, including advanced multicore
processors. Drawing on more than a decade of embedded Linux experience, Hallinan helps you rapidly climb the learning
curve, whether you’re moving from legacy environments or you’re new to embedded programming. Hallinan addresses
today’s most important development challenges and demonstrates how to solve the problems you’re most likely to
encounter. You’ll learn how to build a modern, efficient embedded Linux development environment, and then utilize it as
productively as possible. Hallinan offers up-to-date guidance on everything from kernel configuration and initialization to
bootloaders, device drivers to file systems, and BusyBox utilities to real-time configuration and system analysis. This edition
adds entirely new chapters on UDEV, USB, and open source build systems. Tour the typical embedded system and
development environment and understand its concepts and components. Understand the Linux kernel and userspace
initialization processes. Preview bootloaders, with specific emphasis on U-Boot. Configure the Memory Technology Devices
(MTD) subsystem to interface with flash (and other) memory devices. Make the most of BusyBox and latest open source
development tools. Learn from expanded and updated coverage of kernel debugging. Build and analyze real-time systems
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with Linux. Learn to configure device files and driver loading with UDEV. Walk through detailed coverage of the USB
subsystem. Introduces the latest open source embedded Linux build systems. Reference appendices include U-Boot and
BusyBox commands.
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