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5C2 - MERCER SAIGE
This book presents the fundamentals of
hardware technologies, assembly language, computer arithmetic, pipelining,
memory hierarchies and I/O. This edition is
updated for mobile computing and the
cloud!
Suitable for a one- or two-semester undergraduate or beginning graduate course in
computer science and computer engineering, Computer Organization, Design, and
Architecture, Fifth Edition presents the operating principles, capabilities, and limitations of digital computers to enable the de-

velopment of complex yet eﬃcient systems. With 11 new sections and four revised sections, this edition takes students
through a solid, up-to-date exploration of
single- and multiple-processor systems,
embedded architectures, and performance
evaluation. See What’s New in the Fifth Edition Expanded coverage of embedded systems, mobile processors, and cloud computing Material for the "Architecture and
Organization" part of the 2013 IEEE/ACM
Draft Curricula for Computer Science and
Engineering Updated commercial machine
architecture examples The backbone of
the book is a description of the complete

design of a simple but complete hypothetical computer. The author then details the
architectural features of contemporary
computer systems (selected from Intel,
MIPS, ARM, Motorola, Cray and various microcontrollers, etc.) as enhancements to
the structure of the simple computer. He
also introduces performance enhancements and advanced architectures including networks, distributed systems, GRIDs,
and cloud computing. Computer organization deals with providing just enough details on the operation of the computer system for sophisticated users and programmers. Often, books on digital systems’ ar-
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chitecture fall into four categories: logic design, computer organization, hardware design, and system architecture. This book
captures the important attributes of these
four categories to present a comprehensive text that includes pertinent hardware,
software, and system aspects.
"Presents the fundamentals of hardware
technologies, assembly language, computer arithmetic, pipelining, memory hierarchies and I/O"--Provided by publisher.
Updated and revised, The Essentials of
Computer Organization and Architecture,
Third Edition is a comprehensive resource
that addresses all of the necessary organization and architecture topics, yet is appropriate for the one-term course.
Computer organization and architecture is
becoming an increasingly important core
subject in the areas of computer science
and its applications, and information technology constantly steers the relentless revolution going on in this discipline. This textbook demystiﬁes the state of the art using
a simple and step-by-step development
from traditional fundamentals to the most
advanced concepts entwined with this subject, maintaining a reasonable balance
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among various theoretical principles, numerous design approaches, and their actual practical implementations. Being driven
by the diversiﬁed knowledge gained directly from working in the constantly changing
environment of the information technology
(IT) industry, the author sets the stage by
describing the modern issues in diﬀerent
areas of this subject. He then continues to
eﬀectively provide a comprehensive
source of material with exciting new developments using a wealth of concrete examples related to recent regulatory changes
in the modern design and architecture of
diﬀerent categories of computer systems
associated with real-life instances as case
studies, ranging from micro to mini, supermini, mainframes, cluster architectures,
massively parallel processing (MPP) systems, and even supercomputers with commodity processors. Many of the topics that
are brieﬂy discussed in this book to
conserve space for new materials are elaborately described from the design perspective to their ultimate practical implementations with representative schematic diagrams available on the book’s website.
Key Features Microprocessor evolutions
and their chronological improvements with
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illustrations taken from Intel, Motorola,
and other leading families Multicore concept and subsequent multicore processors,
a new standard in processor design Cluster architecture, a vibrant organizational
and architectural development in building
up massively distributed/parallel systems
InﬁniBand, a high-speed link for use in cluster system architecture providing a single-system image FireWire, a high-speed
serial bus used for both isochronous real-time data transfer and asynchronous applications, especially needed in multimedia
and mobile phones Evolution of embedded
systems and their speciﬁc characteristics
Real-time systems and their major design
issues in brief Improved main memory
technologies with their recent releases of
DDR2, DDR3, Rambus DRAM, and Cache
DRAM, widely used in all types of modern
systems, including large clusters and high-end servers DVD optical disks and ﬂash
drives (pen drives) RAID, a common approach to conﬁguring multiple-disk arrangements used in large server-based
systems A good number of problems along
with their solutions on diﬀerent topics after their delivery Exhaustive material with
respective ﬁgures related to the entire
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text to illustrate many of the computer design, organization, and architecture issues
with examples are available online at
http://crcpress.com/9780367255732 This
book serves as a textbook for graduate-level courses for computer science engineering, information technology, electrical engineering, electronics engineering, computer science, BCA, MCA, and other similar
courses.
Hardware and Computer Organization is a
practical introduction to the architecture of
modern microprocessors. This book from
the bestselling author explains how PCs
work and how to make them work for you.
It is designed to take students "under the
hood" of a PC and provide them with an understanding of the complex machine that
has become such a pervasive part of everyday life. It clearly explains how hardware
and software cooperatively interact to accomplish real-world tasks. Unlike other
textbooks on this topic, Dr. Berger’s book
takes the software developer’s point-of-view. Instead of simply demonstrating
how to design a computer’s hardware, it
provides an understanding of the total machine, highlighting strengths and weaknesses, explaining how to deal with memo-
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ry and how to write eﬃcient assembly
code that interacts directly with, and takes
best advantage of the underlying hardware. The book is divided into three major
sections: Part 1 covers hardware and computer fundamentals, including logical
gates and simple digital design. Elements
of hardware development such as instruction set architecture, memory and I/O organization and analog to digital conversion
are examined in detail, within the context
of modern operating systems. Part 2 discusses the software at the lowest level ̧ assembly language, while Part 3 introduces
the reader to modern computer architectures and reﬂects on future trends in reconﬁgurable hardware. This book is an ideal reference for ECE/software engineering
students as well as embedded systems designers, professional engineers needing to
understand the fundamentals of computer
hardware, and hobbyists. The renowned
author's many years in industry provide an
excellent basis for the inclusion of extensive real-world references and insights Several modern processor architectures are
covered, with examples taken from each,
including Intel, Motorola, MIPS, and ARM
This is the ﬁrst book in the two-volume set
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oﬀering comprehensive coverage of the
ﬁeld of computer organization and architecture. This book provides complete coverage of the subjects pertaining to introductory courses in computer organization
and architecture, including: * Instruction
set architecture and design * Assembly language programming
This is the eBook of the printed book and
may not include any media, website access codes, or print supplements that may
come packaged with the bound book. For
undergraduates and professionals in computer science, computer engineering, and
electrical engineering courses.¿ Learn the
fundamentals of processor and computer
design from the newest edition of this
award-winning text. Four-time winner of
the best Computer Science and Engineering textbook of the year award from the
Textbook and Academic Authors Association, Computer Organization and Architecture: Designing for Performance provides a
thorough discussion of the fundamentals
of computer organization and architecture,
covering not just processor design, but memory, I/O, and parallel systems.Coverage
is supported by a wealth of concrete examples emphasizing modern systems.
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The new RISC-V Edition of Computer Organization and Design features the RISC-V
open source instruction set architecture,
the ﬁrst open source architecture designed to be used in modern computing environments such as cloud computing, mobile devices, and other embedded systems. With the post-PC era now upon us,
Computer Organization and Design moves
forward to explore this generational
change with examples, exercises, and material highlighting the emergence of mobile computing and the Cloud. Updated
content featuring tablet computers, Cloud
infrastructure, and the x86 (cloud computing) and ARM (mobile computing devices)
architectures is included. An online companion Web site provides advanced content for further study, appendices, glossary, references, and recommended reading. Features RISC-V, the ﬁrst such architecture designed to be used in modern
computing environments, such as cloud
computing, mobile devices, and other
embedded systems Includes relevant examples, exercises, and material highlighting the emergence of mobile computing
and the cloud
Computer Organization and Architecture is
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a comprehensive coverage of the entire
ﬁeld of computer design updated with the
most recent research and innovations in
computer structure and function. With
clear, concise, and easy-to-read material,
the Tenth Edition is a user-friendly source
for students studying computers. Subjects
such as I/O functions and structures, RISC,
and parallel processors are explored integratively throughout, with real world examples enhancing the text for student interest. With brand new material and
strengthened pedagogy, this text engages
students in the world of computer organization and architecture.
Intelligent readers who want to build their
own embedded computer systems-- installed in everything from cell phones to
cars to handheld organizers to refrigerators-- will ﬁnd this book to be the most in-depth, practical, and up-to-date guide on
the market. Designing Embedded Hardware carefully steers between the practical and philosophical aspects, so developers can both create their own devices and
gadgets and customize and extend oﬀ-theshelf systems. There are hundreds of
books to choose from if you need to learn
programming, but only a few are available
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if you want to learn to create hardware.
Designing Embedded Hardware provides
software and hardware engineers with no
prior experience in embedded systems
with the necessary conceptual and design
building blocks to understand the architectures of embedded systems. Written to provide the depth of coverage and real-world
examples developers need, Designing
Embedded Hardware also provides a road-map to the pitfalls and traps to avoid in
designing embedded systems. Designing
Embedded Hardware covers such essential
topics as: The principles of developing
computer hardware Core hardware designs Assembly language concepts Parallel
I/O Analog-digital conversion Timers (internal and external) UART Serial Peripheral Interface Inter-Integrated Circuit Bus Controller Area Network (CAN) Data Converter
Interface (DCI) Low-power operation This
invaluable and eminently useful book
gives you the practical tools and skills to
develop, build, and program your own application-speciﬁc computers.
Computer organization and architecture is
becoming an increasingly important core
subject in the areas of computer science
and its applications, and information tech-
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nology that constantly steers the relentless revolution going on in this discipline.
This text book demystiﬁes the state-ofthe-art using a simple and step-by-step development from traditionally fundamentals
to most advanced concepts entwined with
this subject maintaining a reasonable balance among various theoretical principles,
numerous design approaches, and their actual practical implementations. Being driven by the diversiﬁed knowledge gained directly from working in the constantly
changing environment in information technology (IT) industry, the author, however,
sets the stage by describing the modern issues in diﬀerent areas of this subject, and
continues to eﬀectively provide a comprehensive source of material with exciting
new developments, using a wealth of concrete examples relating to recent regulatory changes in the modern design and architecture of diﬀerent categories of computer
systems associated with real-life instances
as case studies, ranging from micro to mini, supermini, mainframes, cluster architectures, massively parallel processing systems (MPP), and even supercomputers
with commodity processors. Many of the
topics that are brieﬂy discussed in the text
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to conserve space for new materials, however, are elaborately described from design perspective to ultimate practical implementations with representative schematic diagrams available through the book
website. Key Features The book website
contains an exhaustive material with respective ﬁgures relating to the entire text
to illustrate many of the computer design,
organization and architecture issues with
examples. Microprocessor evolutions and
its chronological improvements with illustrations taking both Intel and Motorola families. Multicore concept and subsequent
multicore processors; a new standard in
processor design. Cluster architecture; a vibrant organizational and architectural development in building up massively distributed /parallel systems. InﬁniBand, a
high-speed link for use in cluster system architecture providing a single--system image. FireWire, a high-speed serial bus used
for both isochronous real-time data transfer and asynchronous applications, especially needed in multimedia and mobile
phones. Evolution of embedded systems
and its speciﬁc characteristics. Real-time
systems and their major design issues in
brief. Improved main memory technolo-
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gies with its recent releases of DDR2 and
subsequently DDR3, Rambus DRAM, and
Cache DRAM, widely used in all types of
modern systems including large clusters
and high-end servers. DVD optical disks
and ﬂash drive (Pen drive). RAID, a common approach to conﬁgure multiple-disk
arrangement used in server-based large
systems. A good number of problems
along with their solutions on diﬀerent topics after their delivery. This book serves as
a textbook for graduate level courses for
computer science engineering, information
technology, electrical engineering, electronics engineering, computer science,
BCA, MCA, and also for similar other courses.
A no-nonsense, practical guide to current
and future processor and computer architectures, enabling you to design computer
systems and develop better software applications across a variety of domains Key
FeaturesUnderstand digital circuitry with
the help of transistors, logic gates, and sequential logicExamine the architecture and
instruction sets of x86, x64, ARM, and RISC-V processorsExplore the architecture of
modern devices such as the iPhone X and
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high-performance gaming PCsBook Description Are you a software developer, systems designer, or computer architecture
student looking for a methodical introduction to digital device architectures but
overwhelmed by their complexity? This
book will help you to learn how modern
computer systems work, from the lowest
level of transistor switching to the macro
view of collaborating multiprocessor
servers. You'll gain unique insights into the
internal behavior of processors that execute the code developed in high-level languages and enable you to design more eﬃcient and scalable software systems. The
book will teach you the fundamentals of
computer systems including transistors,
logic gates, sequential logic, and instruction operations. You will learn details of
modern processor architectures and instruction sets including x86, x64, ARM,
and RISC-V. You will see how to implement
a RISC-V processor in a low-cost FPGA
board and how to write a quantum computing program and run it on an actual quantum computer. By the end of this book,
you will have a thorough understanding of
modern processor and computer architectures and the future directions these archi-
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tectures are likely to take. What you will
learnGet to grips with transistor technology and digital circuit principlesDiscover
the functional elements of computer processorsUnderstand pipelining and superscalar executionWork with ﬂoating-point data formatsUnderstand the purpose and operation of the supervisor modeImplement
a complete RISC-V processor in a low-cost
FPGAExplore the techniques used in virtual
machine implementationWrite a quantum
computing program and run it on a quantum computerWho this book is for This
book is for software developers, computer
engineering students, system designers,
reverse engineers, and anyone looking to
understand the architecture and design
principles underlying modern computer
systems from tiny embedded devices to
warehouse-size cloud server farms. A general understanding of computer processors
is helpful but not required.
The book covers the syllabi of Computer
Organization and Architecture for most of
the Indian universities and colleges. The
author has carefully arranged the chapters
and topics using Education Technology
and Courseware Engineering Principles,
with proper planning to help self-paced as
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well as guided learning. Large numbers of
examples, solved problems and exercises
have been incorporated to help students
strengthen their base in the subject. A
number of multiple choice questions have
been included with answers and explanatory notes. The basic principles have been
explained with appropriate lucid descriptions supported by explanatory diagrams
and graphics. The advanced principles
have been presented with in-depth explanation and relevant examples.
Bestselling text, The Essentials of Computer Organization and Architecture, Fourth
Edition, is comprehensive enough to address all necessary organization and architecture topics, but concise enough to be
appropriate for a single-term course. Its focus on real-world examples and practical
applications encourages students to develop a "big-picture" understanding of how essential organization and architecture concepts are applied in the computing world.
In addition to direct correlation with the
ACM/IEEE guidelines for computer organization and architecture, the text exposes
readers to the inner workings of a modern
digital computer through an integrated presentation of fundamental concepts and
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principles.
In today’s workplace, computer and cybersecurity professionals must understand
both hardware and software to deploy
eﬀective security solutions. This book introduces readers to the fundamentals of computer architecture and organization for security, and provides them with both theoretical and practical solutions to design
and implement secure computer systems.
Oﬀering an in-depth and innovative introduction to modern computer systems and
patent-pending technologies in computer
security, the text integrates design considerations with hands-on lessons learned to
help practitioners design computer systems that are immune from attacks. Studying computer architecture and organization from a security perspective is a new
area. There are many books on computer
architectures and many others on computer security. However, books introducing
computer architecture and organization
with security as the main focus are still
rare. This book addresses not only how to
secure computer components (CPU, Memory, I/O, and network) but also how to secure data and the computer system as a
whole. It also incorporates experiences
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from the author’s recent award-winning
teaching and research. The book also introduces the latest technologies, such as
trusted computing, RISC-V, QEMU, cache
security, virtualization, cloud computing,
IoT, and quantum computing, as well as
other advanced computing topics into the
classroom in order to close the gap in workforce development. The book is chieﬂy intended for undergraduate and graduate
students in computer architecture and
computer organization, as well as engineers, researchers, cybersecurity professionals, and middleware designers.
The book provides comprehensive coverage of the fundamental concepts of computer organization and architecture. Its focus on real-world examples encourages
students to understand how to apply essential organization and architecture concepts in the computing world. The book
teaches you both the hardware and software aspects of the computer. It explains
computer components and their functions,
interconnection structures, bus structures,
computer arithmetic, processor organization, memory organization, I/O functions,
I/O structures, processing unit organiza-
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tion, addressing modes, instructions, instruction pipelining, instruction-level parallelism, and superscalar processors. The
case studies included in the book help
readers to relate the learned computer fundamentals with the real-world processors.
This is the ﬁrst book in the two-volume set
oﬀering comprehensivecoverage of the
ﬁeld of computer organization and architecture.This book provides complete coverage of the subjects pertaining tointroductory courses in computer organization and architecture,including: * Instruction set architecture and design * Assembly language
programming * Computer arithmetic * Processing unit design * Memory system design * Input-output design and organization * Pipelining design techniques * Reduced Instruction Set Computers (RISCs)
The authors, who share over 15 years of
undergraduate and graduatelevel instruction in computer architecture, provide real
worldapplications, examples of machines,
case studies and practicalexperiences in
each chapter.
A design-oriented text for advanced computer architecture courses, covering parallelism, complexity, power, reliability and
performance.
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A COMPREHENSIVE GUIDE TO THE DESIGN
& ORGANIZATION OF MODERN COMPUTING SYSTEMS Digital Logic Design and
Computer Organization with Computer Architecture for Security provides practicing
engineers and students with a clear understanding of computer hardware technologies. The fundamentals of digital logic design as well as the use of the Verilog hardware description language are discussed.
The book covers computer organization
and architecture, modern design concepts,
and computer security through hardware.
Techniques for designing both small and
large combinational and sequential circuits
are thoroughly explained. This detailed reference addresses memory technologies,
CPU design and techniques to increase performance, microcomputer architecture, including "plug and play" device interface,
and memory hierarchy. A chapter on security engineering methodology as it applies
to computer architecture concludes the
book. Sample problems, design examples,
and detailed diagrams are provided
throughout this practical resource. COVERAGE INCLUDES: Combinational circuits:
small designs Combinational circuits: large
designs Sequential circuits: core modules
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Sequential circuits: small designs Sequential circuits: large designs Memory Instruction set architecture Computer architecture: interconnection Memory system Computer architecture: security
This two-volume set provides comprehensive coverage of the ﬁeld of computer organization and architecture. The ﬁrst book
in the set gives complete coverage of the
subjects pertaining to introductory courses
in computer organization and architecture,
including: Instruction set architecture and
design Assembly language programming
Computer arithmetic Processing unit design Memory system design Input-output
design and organization Pipelining design
techniques Reduced Instruction Set Computers (RISCs) The second volume provides advanced coverage of the ﬁeld. Both
books beneﬁt from the authors' many
years’ experience in teaching this ﬁeld as
they oﬀer real world applications, examples of machines, case studies and practical experiences in each chapter.
Designed as an introductory text for the
students of computer science, computer
applications, electronics engineering and
information technology for their ﬁrst
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course on the organization and architecture of computers, this accessible, student
friendly text gives a clear and in-depth
analysis of the basic principles underlying
the subject. This self-contained text devotes one full chapter to the basics of digital logic. While the initial chapters describe in detail about computer organization, including CPU design, ALU design, memory design and I/O organization, the text
also deals with Assembly Language Programming for Pentium using NASM assembler. What distinguishes the text is the special attention it pays to Cache and Virtual
Memory organization, as well as to RISC architecture and the intricacies of pipelining.
All these discussions are climaxed by an illuminating discussion on parallel computers which shows how processors are interconnected to create a variety of parallel
computers. KEY FEATURES  Self-contained presentation starting with data representation and ending with advanced parallel computer architecture.  Systematic
and logical organization of topics.  Large
number of worked-out examples and exercises.  Contains basics of assembly language programming.  Each chapter has
learning objectives and a detailed sum-

11-08-2022

5c2

mary to help students to quickly revise the
material.
Business Data Communications, 6/e, is ideal for use in Business Data Communications, Data Communications, and introductory Networking for Business courses. Business Data Communications, 6/e,covers the
fundamentals of data communications, networking, distributed applications, and network management and security. Stallings
presents these concepts in a way that relates speciﬁcally to the business environment and the concerns of business management and staﬀ, structuring his text
around requirements, ingredients, and applications. While making liberal use of real-world case studies and charts and graphs
to provide a business perspective, the
book also provides the student with a solid
grasp of the technical foundation of business data communications. Throughout
the text, references to the interactive, online animations supply a powerful tool in
understanding complex protocol mechanisms. The Sixth Edition maintains
Stallings' superlative support for either a
research projects or modeling projects
component in the course. The diverse set
of projects and student exercises enables
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the instructor to use the book as a component in a rich and varied learning experience and to tailor a course plan to meet
the speciﬁc needs of the instructor and students.
For undergraduates and professionals in
computer science, computer engineering,
and electrical engineering courses. Learn
the fundamentals of processor and computer design from the newest edition of this
award-winning text. Four-time winner of
the best Computer Science and Engineering textbook of the year award from the
Textbook and Academic Authors Association, Computer Organization and Architecture: Designing for Performance provides a
thorough discussion of the fundamentals
of computer organization and architecture,
covering not just processor design, but memory, I/O, and parallel systems.Coverage
is supported by a wealth of concrete examples emphasizing modern systems.
Computer Architecture/Software Engineering
This book provides up-to-date coverage of
fundamental concepts for the design of
computers and their subsystems. It presents material with a serious but easy--
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to-understand writing style that makes it
accessible to readers without sacriﬁcing
important topics. The book emphasizes a
ﬁnite state machine approach to CPU design, which provides a strong background
for reader understanding. It forms a solid
basis for readers to draw upon as they
study this material and in later engineering and computer science practice. The
book also examines the design of computer systems, including such topics as memory hierarchies, input/output processing, interrupts, and direct memory access, as
well as advanced architectural aspects of
parallel processing. To make the material
accessible to beginners, the author has included two running examples of increasing
complexity: the Very Simple CPU, which
contains four instruction sets and shows
very simple CPU design; and the Relatively
Simple CPU which contains 16 instruction
sets and adds enough complexity to illustrate more advanced concepts. Each
chapter features a real-world machine on
which the discussed organization and architecture concepts are implemented. This
book is designed to teach computer organization/architecture to engineers and computer scientists.
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Emphasising both fundamental principles
and the critical role of performance in driving computer design, this book provides a
comprehensive presentation of the organisation and architecture of modern computers.
This book provides comprehensive coverage of computer organization. It presents
hardware design principles and show how
hardware design is inﬂuenced by the requirements of software.
"Presents the fundamentals of hardware
technologies, assembly language, computer arithmetic, pipelining, memory hierarchies and I/O"--
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COMPUTER ORGANIZATION AND ARCHITECTURE: THEMES AND VARIATIONS stresses
the structure of the complete system
(CPU, memory, buses and peripherals) and
reinforces that core content with an emphasis on divergent examples. This approach to computer architecture is an
eﬀective arrangement that provides suﬃcient detail at the logic and organizational
levels appropriate for EE/ECE departments
as well as for Computer Science readers.
The text goes well beyond the minimal curriculum coverage and introduces topics
that are important to anyone involved with
computer architecture in a way that is
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both thought provoking and interesting to
all. Important Notice: Media content referenced within the product description or
the product text may not be available in
the ebook version.
This best-selling modern introduction to
computer hardware and architecture provides a structured approach to computer
architecture, presenting a computer as a
series of layers, each built upon the ones
below and each understandable as a separate entity. The book is written in a style
and level of detail that covers all the major
areas, but is still accessible to a broad
range of students.****
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