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Today all computers, from tablet/desktop computers to super computers, work in parallel. A
basic knowledge of the architecture of parallel computers and how to program them, is thus,
essential for students of computer science and IT professionals. In its second edition, the book
retains the lucidity of the first edition and has added new material to reflect the advances in
parallel computers. It is designed as text for the final year undergraduate students of computer
science and engineering and information technology. It describes the principles of designing
parallel computers and how to program them. This second edition, while retaining the general
structure of the earlier book, has added two new chapters, ‘Core Level Parallel Processing’
and ‘Grid and Cloud Computing’ based on the emergence of parallel computers on a single
silicon chip popularly known as multicore processors and the rapid developments in Cloud
Computing. All chapters have been revised and some chapters are re-written to reflect the
emergence of multicore processors and the use of MapReduce in processing vast amounts of
data. The new edition begins with an introduction to how to solve problems in parallel and
describes how parallelism is used in improving the performance of computers. The topics
discussed include instruction level parallel processing, architecture of parallel computers,
multicore processors, grid and cloud computing, parallel algorithms, parallel programming,
compiler transformations, operating systems for parallel computers, and performance
evaluation of parallel computers.
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"Presents the fundamentals of hardware technologies, assembly language, computer
arithmetic, pipelining, memory hierarchies and I/O"-Computer Architecture: A Quantitative Approach, Fifth Edition, explores the ways that software
and technology in the cloud are accessed by digital media, such as cell phones, computers,
tablets, and other mobile devices. The book, which became a part of Intel's 2012
recommended reading list for developers, covers the revolution of mobile computing. It also
highlights the two most important factors in architecture today: parallelism and memory
hierarchy. This fully updated edition is comprised of six chapters that follow a consistent
framework: explanation of the ideas in each chapter; a crosscutting issues section, which
presents how the concepts covered in one chapter connect with those given in other chapters;
a putting it all together section that links these concepts by discussing how they are applied in
real machine; and detailed examples of misunderstandings and architectural traps commonly
encountered by developers and architects. Formulas for energy, static and dynamic power,
integrated circuit costs, reliability, and availability are included. The book also covers virtual
machines, SRAM and DRAM technologies, and new material on Flash memory. Other topics
include the exploitation of instruction-level parallelism in high-performance processors,
superscalar execution, dynamic scheduling and multithreading, vector architectures, multicore
processors, and warehouse-scale computers (WSCs). There are updated case studies and
completely new exercises. Additional reference appendices are available online. This book will
be a valuable reference for computer architects, programmers, application developers,
compiler and system software developers, computer system designers and application
developers. Part of Intel's 2012 Recommended Reading List for Developers Updated to cover
the mobile computing revolution Emphasizes the two most important topics in architecture
today: memory hierarchy and parallelism in all its forms. Develops common themes throughout
each chapter: power, performance, cost, dependability, protection, programming models, and
emerging trends ("What's Next") Includes three review appendices in the printed text.
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Additional reference appendices are available online. Includes updated Case Studies and
completely new exercises.
When you think about how far and fast computer science has progressed in recent years, it's
not hard to conclude that a seven-year old handbook may fall a little short of the kind of
reference today's computer scientists, software engineers, and IT professionals need. With a
broadened scope, more emphasis on applied computing, and more than 70 chap
Never HIGHLIGHT a Book Again! Includes all testable terms, concepts, persons, places, and
events. Just the FACTS101 provides the essentials of the textbook: all of the outlines,
highlights, and quizzes for your textbook with optional online comprehensive practice tests.
Only Facts101. Accompanies: 9780123838728. This item is printed on demand.

"Computer Architecture: A Quantitative Approach" was the first book to focus on
computer architecture as a modern science. Its publication in 1990 inspired a
new approach to studying and understanding computer design. Now, the second
edition explores the next generation of architectures and design techniques with
view to the future.
Computer Architecture: A Quantitative Approach, Sixth Edition has been
considered essential reading by instructors, students and practitioners of
computer design for over 20 years. The sixth edition of this classic textbook from
Hennessy and Patterson, winners of the 2017 ACM A.M. Turing Award
recognizing contributions of lasting and major technical importance to the
computing field, is fully revised with the latest developments in processor and
system architecture. The text now features examples from the RISC-V (RISC
Five) instruction set architecture, a modern RISC instruction set developed and
designed to be a free and openly adoptable standard. It also includes a new
chapter on domain-specific architectures and an updated chapter on warehousescale computing that features the first public information on Google's newest
WSC. True to its original mission of demystifying computer architecture, this
edition continues the longstanding tradition of focusing on areas where the most
exciting computing innovation is happening, while always keeping an emphasis
on good engineering design. Includes a new chapter on domain-specific
architectures, explaining how they are the only path forward for improved
performance and energy efficiency given the end of Moore's Law and Dennard
scaling Features the first publication of several DSAs from industry Features
extensive updates to the chapter on warehouse-scale computing, with the first
public information on the newest Google WSC Offers updates to other chapters
including new material dealing with the use of stacked DRAM; data on the
performance of new NVIDIA Pascal GPU vs. new AVX-512 Intel Skylake CPU;
and extensive additions to content covering multicore architecture and
organization Includes "Putting It All Together" sections near the end of every
chapter, providing real-world technology examples that demonstrate the
principles covered in each chapter Includes review appendices in the printed text
and additional reference appendices available online Includes updated and
improved case studies and exercises ACM named John L. Hennessy and David
A. Patterson, recipients of the 2017 ACM A.M. Turing Award for pioneering a
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systematic, quantitative approach to the design and evaluation of computer
architectures with enduring impact on the microprocessor industry
This best selling text on computer organization has been thoroughly updated to
reflect the newest technologies. Examples highlight the latest processor designs,
benchmarking standards, languages and tools. As with previous editions, a MIPs
processor is the core used to present the fundamentals of hardware technologies
at work in a computer system. The book presents an entire MIPS instruction
set—instruction by instruction—the fundamentals of assembly language, computer
arithmetic, pipelining, memory hierarchies and I/O. A new aspect of the third
edition is the explicit connection between program performance and CPU
performance. The authors show how hardware and software components--such
as the specific algorithm, programming language, compiler, ISA and processor
implementation--impact program performance. Throughout the book a new
feature focusing on program performance describes how to search for
bottlenecks and improve performance in various parts of the system. The book
digs deeper into the hardware/software interface, presenting a complete view of
the function of the programming language and compiler--crucial for
understanding computer organization. A CD provides a toolkit of simulators and
compilers along with tutorials for using them. For instructor resources click on the
grey "companion site" button found on the right side of this page. This new
edition represents a major revision. New to this edition: * Entire Text has been
updated to reflect new technology * 70% new exercises. * Includes a CD loaded
with software, projects and exercises to support courses using a number of tools
* A new interior design presents defined terms in the margin for quick reference *
A new feature, "Understanding Program Performance" focuses on performance
from the programmer's perspective * Two sets of exercises and solutions, "For
More Practice" and "In More Depth," are included on the CD * "Check Yourself"
questions help students check their understanding of major concepts *
"Computers In the Real World" feature illustrates the diversity of uses for
information technology *More detail below...
Use your Raspberry Pi to get smart about computing fundamentals In the 1980s,
the tech revolution was kickstarted by a flood of relatively inexpensive, highly
programmable computers like the Commodore. Now, a second revolution in
computing is beginning with the Raspberry Pi. Learning Computer Architecture
with the Raspberry Pi is the premier guide to understanding the components of
the most exciting tech product available. Thanks to this book, every Raspberry Pi
owner can understand how the computer works and how to access all of its
hardware and software capabilities. Now, students, hackers, and casual users
alike can discover how computers work with Learning Computer Architecture with
the Raspberry Pi. This book explains what each and every hardware component
does, how they relate to one another, and how they correspond to the
components of other computing systems. You'll also learn how programming
works and how the operating system relates to the Raspberry Pi's physical
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components. Co-authored by Eben Upton, one of the creators of the Raspberry
Pi, this is a companion volume to the Raspberry Pi User Guide An affordable
solution for learning about computer system design considerations and
experimenting with low-level programming Understandable descriptions of the
functions of memory storage, Ethernet, cameras, processors, and more Gain
knowledge of computer design and operation in general by exploring the basic
structure of the Raspberry Pi The Raspberry Pi was created to bring forth a new
generation of computer scientists, developers, and architects who understand the
inner workings of the computers that have become essential to our daily lives.
Learning Computer Architecture with the Raspberry Pi is your gateway to the
world of computer system design.
Advances in Computer and Information Sciences and Engineering includes a set
of rigorously reviewed world-class manuscripts addressing and detailing state-ofthe-art research projects in the areas of Computer Science, Software
Engineering, Computer Engineering, and Systems Engineering and Sciences.
Advances in Computer and Information Sciences and Engineering includes
selected papers from the conference proceedings of the International Conference
on Systems, Computing Sciences and Software Engineering (SCSS 2007) which
was part of the International Joint Conferences on Computer, Information and
Systems Sciences and Engineering (CISSE 2007).
Hardware correctness is becoming ever more important in the design of
computer systems. The authors introduce a powerful new approach to the design
and analysis of modern computer architectures, based on mathematically wellfounded formal methods which allows for rigorous correctness proofs, accurate
hardware costs determination, and performance evaluation. This book develops,
at the gate level, the complete design of a pipelined RISC processor with a fully
IEEE-compliant floating-point unit. In contrast to other design approaches, the
design presented here is modular, clean and complete.
?????????????????
????:Richard Helm,Ralph Johnson,John Vlissides ????:???,??,???
?????CMOS?????????????,????CMOS??????????,?????????????????,?MOSFET??????????
?,????CMOS??????,?????,????,??,?????????,?????,??????????,??????,??????????????,????
????????????????.?????????????????,????????????.
The era of seemingly unlimited growth in processor performance is over: single chip
architectures can no longer overcome the performance limitations imposed by the power they
consume and the heat they generate. Today, Intel and other semiconductor firms are
abandoning the single fast processor model in favor of multi-core microprocessors--chips that
combine two or more processors in a single package. In the fourth edition of Computer
Architecture, the authors focus on this historic shift, increasing their coverage of
multiprocessors and exploring the most effective ways of achieving parallelism as the key to
unlocking the power of multiple processor architectures. Additionally, the new edition has
expanded and updated coverage of design topics beyond processor performance, including
power, reliability, availability, and dependability. CD System Requirements PDF Viewer The
CD material includes PDF documents that you can read with a PDF viewer such as Adobe,
Acrobat or Adobe Reader. Recent versions of Adobe Reader for some platforms are included
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on the CD. HTML Browser The navigation framework on this CD is delivered in HTML and
JavaScript. It is recommended that you install the latest version of your favorite HTML browser
to view this CD. The content has been verified under Windows XP with the following browsers:
Internet Explorer 6.0, Firefox 1.5; under Mac OS X (Panther) with the following browsers:
Internet Explorer 5.2, Firefox 1.0.6, Safari 1.3; and under Mandriva Linux 2006 with the
following browsers: Firefox 1.0.6, Konqueror 3.4.2, Mozilla 1.7.11. The content is designed to
be viewed in a browser window that is at least 720 pixels wide. You may find the content does
not display well if your display is not set to at least 1024x768 pixel resolution. Operating
System This CD can be used under any operating system that includes an HTML browser and
a PDF viewer. This includes Windows, Mac OS, and most Linux and Unix systems. Increased
coverage on achieving parallelism with multiprocessors. Case studies of latest technology from
industry including the Sun Niagara Multiprocessor, AMD Opteron, and Pentium 4. Three review
appendices, included in the printed volume, review the basic and intermediate principles the
main text relies upon. Eight reference appendices, collected on the CD, cover a range of topics
including specific architectures, embedded systems, application specific processors--some
guest authored by subject experts.
This book provides design methods for Digital Signal Processors and Application Specific
Instruction set Processors, based on the author's extensive, industrial design experience. Topdown and bottom-up design methodologies are presented, providing valuable guidance for
both students and practicing design engineers. Coverage includes design of internal-external
data types, application specific instruction sets, micro architectures, including designs for
datapath and control path, as well as memory sub systems. Integration and verification of a
DSP-ASIP processor are discussed and reinforced with extensive examples. FOR
INSTRUCTORS: To obtain access to the solutions manual for this title simply register on our
textbook website (textbooks.elsevier.com)and request access to the Computer Science or
Electronics and Electrical Engineering subject area. Once approved (usually within one
business day) you will be able to access all of the instructor-only materials through the
";Instructor Manual"; link on this book's full web page. * Instruction set design for application
specific processors based on fast application profiling * Micro architecture design methodology
* Micro architecture design details based on real examples * Extendable architecture design
protocols * Design for efficient memory sub systems (minimizing on chip memory and cost) *
Real example designs based on extensive, industrial experiences.
Computer Organization and Design, Fifth Edition, is the latest update to the classic introduction
to computer organization. The text now contains new examples and material highlighting the
emergence of mobile computing and the cloud. It explores this generational change with
updated content featuring tablet computers, cloud infrastructure, and the ARM (mobile
computing devices) and x86 (cloud computing) architectures. The book uses a MIPS processor
core to present the fundamentals of hardware technologies, assembly language, computer
arithmetic, pipelining, memory hierarchies and I/O.Because an understanding of modern
hardware is essential to achieving good performance and energy efficiency, this edition adds a
new concrete example, Going Faster, used throughout the text to demonstrate extremely
effective optimization techniques. There is also a new discussion of the Eight Great Ideas of
computer architecture. Parallelism is examined in depth with examples and content highlighting
parallel hardware and software topics. The book features the Intel Core i7, ARM Cortex-A8 and
NVIDIA Fermi GPU as real-world examples, along with a full set of updated and improved
exercises. This new edition is an ideal resource for professional digital system designers,
programmers, application developers, and system software developers. It will also be of
interest to undergraduate students in Computer Science, Computer Engineering and Electrical
Engineering courses in Computer Organization, Computer Design, ranging from Sophomore
required courses to Senior Electives. Winner of a 2014 Texty Award from the Text and
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Academic Authors Association Includes new examples, exercises, and material highlighting the
emergence of mobile computing and the cloud Covers parallelism in depth with examples and
content highlighting parallel hardware and software topics Features the Intel Core i7, ARM
Cortex-A8 and NVIDIA Fermi GPU as real-world examples throughout the book Adds a new
concrete example, "Going Faster," to demonstrate how understanding hardware can inspire
software optimizations that improve performance by 200 times Discusses and highlights the
"Eight Great Ideas" of computer architecture: Performance via Parallelism; Performance via
Pipelining; Performance via Prediction; Design for Moore's Law; Hierarchy of Memories;
Abstraction to Simplify Design; Make the Common Case Fast; and Dependability via
Redundancy Includes a full set of updated and improved exercises

A new edition of the best-selling title, considered for over a decade to be
essential reading for every serious student and practitioner of computer design
Computer Architecture 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. Presents state-of-the-art
design examples 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 The book retains its highly rated
features: Fallacies and Pitfalls, Historical Perspectives, Putting it all Together,
Worked Examples and Cross-Cutting Issues A new feature, Another View,
presents brief design examples in one of the three domains
??????“??”???????
This solution manual for the second edition of Computer Architecture: A
Quantitative Approach provides example solutions for many of the problems in
the text. The manual covers all eight chapters of CA: AQA in addition to the two
appendices that include exercises
Computer Architecture/Software Engineering
The computing world today is in the middle of a revolution: mobile clients and
cloud computing have emerged as the dominant paradigms driving programming
and hardware innovation today. The Fifth Edition of Computer Architecture
focuses on this dramatic shift, exploring the ways in which software and
technology in the cloud are accessed by cell phones, tablets, laptops, and other
mobile computing devices. Each chapter includes two real-world examples, one
mobile and one datacenter, to illustrate this revolutionary change. Updated to
cover the mobile computing revolution Emphasizes the two most important topics
in architecture today: memory hierarchy and parallelism in all its forms. Develops
common themes throughout each chapter: power, performance, cost,
dependability, protection, programming models, and emerging trends ("What's
Next") Includes three review appendices in the printed text. Additional reference
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appendices are available online. Includes updated Case Studies and completely
new exercises.
With the new developments in computer architecture, fairly recent publications
can quickly become outdated. Computer Architecture: Software Aspects, Coding,
and Hardware takes a modern approach. This comprehensive, practical text
provides that critical understanding of a central processor by clearly detailing
fundamentals, and cutting edge design features. With its balanced
software/hardware perspective and its description of Pentium processors, the
book allows readers to acquire practical PC software experience. The text
presents a foundation-level set of ideas, design concepts, and applications that
fully meet the requirements of computer organization and architecture courses.
The book features a "bottom up" computer design approach, based upon the
author's thirty years experience in both academe and industry. By combining
computer engineering with electrical engineering, the author describes how logic
circuits are designed in a CPU. The extensive coverage of a micprogrammed
CPU and new processor design features gives the insight of current computer
development. Computer Architecture: Software Aspects, Coding, and Hardware
presents a comprehensive review of the subject, from beginner to advanced
levels. Topics include: o Two's complement numbers o Integer overflow o
Exponent overflow and underflow o Looping o Addressing modes o Indexing o
Subroutine linking o I/O structures o Memory mapped I/O o Cycle stealing o
Interrupts o Multitasking o Microprogrammed CPU o Multiplication tree o
Instruction queue o Multimedia instructions o Instruction cache o Virtual memory
o Data cache o Alpha chip o Interprocessor communications o Branch prediction
o Speculative loading o Register stack o JAVA virtual machine o Stack machine
principles
It is a great pleasure to write a preface to this book. In my view, the content is
unique in that it blends traditional teaching approaches with the use of
mathematics and a mainstream Hardware Design Language (HDL) as
formalisms to describe key concepts. The book keeps the “machine” separate
from the “application” by strictly following a bottom-up approach: it starts with
transistors and logic gates and only introduces assembly language programs
once their execution by a processor is clearly de ned. Using a HDL, Verilog in
this case, rather than static circuit diagrams is a big deviation from traditional
books on computer architecture. Static circuit diagrams cannot be explored in a
hands-on way like the corresponding Verilog model can. In order to understand
why I consider this shift so important, one must consider how computer
architecture, a subject that has been studied for more than 50 years, has
evolved. In the pioneering days computers were constructed by hand. An entire
computer could (just about) be described by drawing a circuit diagram. Initially,
such d- grams consisted mostly of analogue components before later moving
toward d- ital logic gates. The advent of digital electronics led to more complex
cells, such as half-adders, ip- ops, and decoders being recognised as useful
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building blocks.
This book outlines a set of issues that are critical to all of parallel
architecture--communication latency, communication bandwidth, and
coordination of cooperative work (across modern designs). It describes the set of
techniques available in hardware and in software to address each issues and
explore how the various techniques interact.
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 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
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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.
Offering a carefully reviewed selection of over 50 papers illustrating the breadth
and depth of computer architecture, this text includes insightful introductions to
guide readers through the primary sources.
A variety of programming models relevant to scientists explained, with an
emphasis on how programming constructs map to parts of the computer. What
makes computer programs fast or slow? To answer this question, we have to get
behind the abstractions of programming languages and look at how a computer
really works. This book examines and explains a variety of scientific
programming models (programming models relevant to scientists) with an
emphasis on how programming constructs map to different parts of the
computer's architecture. Two themes emerge: program speed and program
modularity. Throughout this book, the premise is to "get under the hood," and the
discussion is tied to specific programs. The book digs into linkers, compilers,
operating systems, and computer architecture to understand how the different
parts of the computer interact with programs. It begins with a review of C/C++
and explanations of how libraries, linkers, and Makefiles work. Programming
models covered include Pthreads, OpenMP, MPI, TCP/IP, and CUDA.The
emphasis on how computers work leads the reader into computer architecture
and occasionally into the operating system kernel. The operating system studied
is Linux, the preferred platform for scientific computing. Linux is also open
source, which allows users to peer into its inner workings. A brief appendix
provides a useful table of machines used to time programs. The book's website
(https://github.com/divakarvi/bk-spca) has all the programs described in the book
as well as a link to the html text.
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