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The RISC-V Reader
Computer Organization and Design: The Hardware/Software Interface presents the
interaction between hardware and software at a variety of levels, which offers a
framework for understanding the fundamentals of computing. This book focuses on
the concepts that are the basis for computers. Organized into nine chapters, this
book begins with an overview of the computer revolution. This text then explains
the concepts and algorithms used in modern computer arithmetic. Other chapters
consider the abstractions and concepts in memory hierarchies by starting with the
simplest possible cache. This book discusses as well the complete data path and
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control for a processor. The final chapter deals with the exploitation of parallel
machines. This book is a valuable resource for students in computer science and
engineering. Readers with backgrounds in assembly language and logic design
who want to learn how to design a computer or understand how a system works
will also find this book useful.

ISCA '96
This easy to read textbook provides an introduction to computer architecture,
while focusing on the essential aspects of hardware that programmers need to
know. The topics are explained from a programmer’s point of view, and the text
emphasizes consequences for programmers. Divided in five parts, the book covers
the basics of digital logic, gates, and data paths, as well as the three primary
aspects of architecture: processors, memories, and I/O systems. The book also
covers advanced topics of parallelism, pipelining, power and energy, and
performance. A hands-on lab is also included. The second edition contains three
new chapters as well as changes and updates throughout.

Computer Architecture, 5th Edition
Om hvordan mikroprocessorer fungerer, med undersøgelse af de nyeste
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mikroprocessorer fra Intel, IBM og Motorola.

ARM System Developer's Guide
This open access book presents nine outstanding doctoral dissertations in
Information Technology from the Department of Electronics, Information and
Bioengineering, Politecnico di Milano, Italy. Information Technology has always
been highly interdisciplinary, as many aspects have to be considered in IT systems.
The doctoral studies program in IT at Politecnico di Milano emphasizes this
interdisciplinary nature, which is becoming more and more important in recent
technological advances, in collaborative projects, and in the education of young
researchers. Accordingly, the focus of advanced research is on pursuing a rigorous
approach to specific research topics starting from a broad background in various
areas of Information Technology, especially Computer Science and Engineering,
Electronics, Systems and Controls, and Telecommunications. Each year, more than
50 PhDs graduate from the program. This book gathers the outcomes of the nine
best theses defended in 2018-19 and selected for the IT PhD Award. Each of the
nine authors provides a chapter summarizing his/her findings, including an
introduction, description of methods, main achievements and future work on the
topic. Hence, the book provides a cutting-edge overview of the latest research
trends in Information Technology at Politecnico di Milano, presented in an easy-toread format that will also appeal to non-specialists.
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Changing World Order
Digital Design and Computer Architecture: ARM Edition covers the fundamentals of
digital logic design and reinforces logic concepts through the design of an ARM
microprocessor. Combining an engaging and humorous writing style with an
updated and hands-on approach to digital design, this book takes the reader from
the fundamentals of digital logic to the actual design of an ARM processor. By the
end of this book, readers will be able to build their own microprocessor and will
have a top-to-bottom understanding of how it works. Beginning with digital logic
gates and progressing to the design of combinational and sequential circuits, this
book uses these fundamental building blocks as the basis for designing an ARM
processor. SystemVerilog and VHDL are integrated throughout the text in
examples illustrating the methods and techniques for CAD-based circuit design.
The companion website includes a chapter on I/O systems with practical examples
that show how to use the Raspberry Pi computer to communicate with peripheral
devices such as LCDs, Bluetooth radios, and motors. This book will be a valuable
resource for students taking a course that combines digital logic and computer
architecture or students taking a two-quarter sequence in digital logic and
computer organization/architecture. Covers the fundamentals of digital logic
design and reinforces logic concepts through the design of an ARM microprocessor.
Features side-by-side examples of the two most prominent Hardware Description
Languages (HDLs)—SystemVerilog and VHDL—which illustrate and compare the
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ways each can be used in the design of digital systems. Includes examples
throughout the text that enhance the reader’s understanding and retention of key
concepts and techniques. The Companion website includes a chapter on I/O
systems with practical examples that show how to use the Raspberry Pi computer
to communicate with peripheral devices such as LCDs, Bluetooth radios, and
motors. The Companion website also includes appendices covering practical digital
design issues and C programming as well as links to CAD tools, lecture slides,
laboratory projects, and solutions to exercises.

Computer Organization & Architecture 7e
Computer Architecture/Software Engineering

Leading Matters
From the international bestselling author of Principles and legendary investor Ray
Dalio, who has spent half a century studying global markets, The Changing World
Order examines history's most turbulent economic and political periods to reveal
why the times ahead will likely be radically different from those we've experienced
in our lifetimes. A few years ago, renowned investor Ray Dalio began noticing a
confluence of political and economic conditions he hadn't encountered before in
Page 6/32

Online Library Computer Architecture A Quantitative Approach 5th Edition
Solutions Manual
his fifty-year career. They included large debts and zero or near-zero interest rates
in the world's three major reserve currencies; significant wealth, political and
values divisions within countries; and emerging conflict between a rising world
power (China) and the existing one (US). Seeking to explain the cause-effect
relationships behind these conditions, he began a study of analogous historical
times and discovered that such combinations of conditions were characteristic of
periods of transition, such as the years between 1930 and 1945, in which wealth
and power shifted in ways that reshaped the world order. Looking back across five
hundred years of history and nine major empires - including the Dutch, the British
and the American - The Changing World Order puts into perspective the cycles and
forces that have driven the successes and failures of all the world's major countries
throughout history. Dalioreveals the timeless and universal dynamics that were
behind these shifts, while also offering practical principles for policymakers,
business leaders, investors and others operating in this environment.

Computer Structures
Build your expertise in the BPF virtual machine in the Linux kernel with this
practical guide for systems engineers. You’ll not only dive into the BPF program
lifecycle but also learn to write applications that observe and modify the kernel’s
behavior; inject code to monitor, trace, and securely observe events in the kernel;
and more. Authors David Calavera and Lorenzo Fontana help you harness the
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power of BPF to make any computing system more observable. Familiarize yourself
with the essential concepts you’ll use on a day-to-day basis and augment your
knowledge about performance optimization, networking, and security. Then see
how it all comes together with code examples in C, Go, and Python. Write
applications that use BPF to observe and modify the Linux kernel’s behavior on
demand Inject code to monitor, trace, and observe events in the kernel in a secure
way—no need to recompile the kernel or reboot the system Explore code examples
in C, Go, and Python Gain a more thorough understanding of the BPF program
lifecycle

Digital Design and Computer Architecture
Interconnection Networks
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 Features Understand digital
circuitry with the help of transistors, logic gates, and sequential logic Examine the
architecture and instruction sets of x86, x64, ARM, and RISC-V processors Explore
the architecture of modern devices such as the iPhone X and high-performance
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gaming PCs Book 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 architectures are likely to take. What
you will learn Get to grips with transistor technology and digital circuit principles
Discover the functional elements of computer processors Understand pipelining
and superscalar execution Work with floating-point data formats Understand the
purpose and operation of the supervisor mode Implement a complete RISC-V
processor in a low-cost FPGA Explore the techniques used in virtual machine
implementation Write a quantum computing program and run it on a quantum
computer Who this book is for This book is for software developers, computer
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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.

A Practical Introduction to Computer Architecture
This book is written for students and teachers engaged in electrical and computer
engineering (ECE) design projects, primarily in the senior year. It guides students
and faculty through the steps necessary for the successful execution of design
projects. The objective of the text is to provide a treatment of the design process
in ECE with a sound academic basis that is integrated with practical application. It
has a strong guiding vision -- that a solid understanding of the Design Process,
Design Tools, and the right mix of Professional Skills are critical for project and
career success. This text is unique in providing a comprehensive design treatment
for ECE.

Computer Architecture
"Presents the fundamentals of hardware technologies, assembly language,
computer arithmetic, pipelining, memory hierarchies and I/O"-Page 10/32
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Solutions to Selected Exercises in Computer Architecture
Programming from the Ground Up uses Linux assembly language to teach new
programmers the most important concepts in programming. It takes you a step at
a time through these concepts: * How the processor views memory * How the
processor operates * How programs interact with the operating system * How
computers represent data internally * How to do low-level and high-level
optimization Most beginning-level programming books attempt to shield the reader
from how their computer really works. Programming from the Ground Up starts by
teaching how the computer works under the hood, so that the programmer will
have a sufficient background to be successful in all areas of programming. This
book is being used by Princeton University in their COS 217 "Introduction to
Programming Systems" course.

Special Topics in Information Technology
Principles and Practices of Interconnection Networks
Computer Architecture: A Quantitative Approach, Fifth Edition, explores the ways
that software and technology in the cloud are accessed by digital media, such as
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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
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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 appendices are available online. Includes updated Case Studies and
completely new exercises.

Computer Architecture
Over the last ten years, the ARM architecture has become one of the most
pervasive architectures in the world, with more than 2 billion ARM-based
processors embedded in products ranging from cell phones to automotive braking
systems. A world-wide community of ARM developers in semiconductor and
product design companies includes software developers, system designers and
hardware engineers. To date no book has directly addressed their need to develop
the system and software for an ARM-based system. This text fills that gap. This
book provides a comprehensive description of the operation of the ARM core from
a developer’s perspective with a clear emphasis on software. It demonstrates not
only how to write efficient ARM software in C and assembly but also how to
optimize code. Example code throughout the book can be integrated into
commercial products or used as templates to enable quick creation of productive
software. The book covers both the ARM and Thumb instruction sets, covers Intel's
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XScale Processors, outlines distinctions among the versions of the ARM
architecture, demonstrates how to implement DSP algorithms, explains exception
and interrupt handling, describes the cache technologies that surround the ARM
cores as well as the most efficient memory management techniques. A final
chapter looks forward to the future of the ARM architecture considering ARMv6, the
latest change to the instruction set, which has been designed to improve the DSP
and media processing capabilities of the architecture. * No other book describes
the ARM core from a system and software perspective. * Author team combines
extensive ARM software engineering experience with an in-depth knowledge of
ARM developer needs. * Practical, executable code is fully explained in the book
and available on the publisher's Website. * Includes a simple embedded operating
system.

Deep Learning for Computer Architects
Computers as Components, Second Edition, updates the first book to bring
essential knowledge on embedded systems technology and techniques under a
single cover. This edition has been updated to the state-of-the-art by reworking
and expanding performance analysis with more examples and exercises, and
coverage of electronic systems now focuses on the latest applications. It gives a
more comprehensive view of multiprocessors including VLIW and superscalar
architectures as well as more detail about power consumption. There is also more
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advanced treatment of all the components of the system as well as in-depth
coverage of networks, reconfigurable systems, hardware-software co-design,
security, and program analysis. It presents an updated discussion of current
industry development software including Linux and Windows CE. The new edition's
case studies cover SHARC DSP with the TI C5000 and C6000 series, and real-world
applications such as DVD players and cell phones. Researchers, students, and
savvy professionals schooled in hardware or software design, will value Wayne
Wolf's integrated engineering design approach. * Uses real processors (ARM
processor and TI C55x DSP) to demonstrate both technology and techniquesShows
readers how to apply principles to actual design practice. * Covers all necessary
topics with emphasis on actual design practiceRealistic introduction to the state-ofthe-art for both students and practitioners. * Stresses necessary fundamentals
which can be applied to evolving technologieshelps readers gain facility to design
large, complex embedded systems that actually work.

Essentials of Computer Architecture, Second Edition
Computer Organization and Design
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Computer Architecture
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 building blocks.

A Practical Introduction to Computer Architecture
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Programming from the Ground Up
Which is more dangerous, a gun or a swimming pool? What do schoolteachers and
sumo wrestlers have in common? How much do parents really matter? These may
not sound like typical questions for an economist to ask. But Steven D. Levitt is not
a typical economist. He studies the riddles of everyday life--from cheating and
crime to parenting and sports--and reaches conclusions that turn conventional
wisdom on its head. Freakonomics is a groundbreaking collaboration between
Levitt and Stephen J. Dubner, an award-winning author and journalist. They set out
to explore the inner workings of a crack gang, the truth about real estate agents,
the secrets of the Ku Klux Klan, and much more. Through forceful storytelling and
wry insight, they show that economics is, at root, the study of incentives--how
people get what they want or need, especially when other people want or need the
same thing.

Computer Organization and Design
Conceptual and precise, Modern Processor Design brings together numerous
microarchitectural techniques in a clear, understandable framework that is easily
accessible to both graduate and undergraduate students. Complex practices are
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distilled into foundational principles to reveal the authors insights and hands-on
experience in the effective design of contemporary high-performance microprocessors for mobile, desktop, and server markets. Key theoretical and
foundational principles are presented in a systematic way to ensure
comprehension of important implementation issues. The text presents
fundamental concepts and foundational techniques such as processor design,
pipelined processors, memory and I/O systems, and especially superscalar
organization and implementations. Two case studies and an extensive survey of
actual commercial superscalar processors reveal real-world developments in
processor design and performance. A thorough overview of advanced instruction
flow techniques, including developments in advanced branch predictors, is
incorporated. Each chapter concludes with homework problems that will institute
the groundwork for emerging techniques in the field and an introduction to
multiprocessor systems.

Computer Architecture
This open access State-of-the-Art Survey presents the main recent scientific
outcomes in the area of reversible computation, focusing on those that have
emerged during COST Action IC1405 "Reversible Computation - Extending Horizons
of Computing", a European research network that operated from May 2015 to April
2019. Reversible computation is a new paradigm that extends the traditional
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forwards-only mode of computation with the ability to execute in reverse, so that
computation can run backwards as easily and naturally as forwards. It aims to
deliver novel computing devices and software, and to enhance existing systems by
equipping them with reversibility. There are many potential applications of
reversible computation, including languages and software tools for reliable and
recovery-oriented distributed systems and revolutionary reversible logic gates and
circuits, but they can only be realized and have lasting effect if conceptual and firm
theoretical foundations are established first.

Freakonomics
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
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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 building blocks.

Write Great Code, Vol. 2
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;
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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
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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.

Modern Processor Design
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
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Modern Computer Architecture
In Leading Matters, current Chairman of Alphabet (Google's parent company),
former President of Stanford University, and "Godfather of Silicon Valley," John L.
Hennessy shares the core elements of leadership that helped him become a
successful tech entrepreneur, esteemed academic, and venerated administrator.
Hennessy's approach to leadership is laser-focused on the journey rather than the
destination. Each chapter in Leading Matters looks at valuable elements that have
shaped Hennessy's career in practice and philosophy. He discusses the pivotal role
that humility, authenticity and trust, service, empathy, courage, collaboration,
innovation, intellectual curiosity, storytelling, and legacy have all played in his
prolific, interdisciplinary career. Hennessy takes these elements and applies them
to instructive stories, such as his encounters with other Silicon Valley leaders
including Jim Clark, founder of Netscape; Condoleezza Rice, former U.S. Secretary
of State and Stanford provost; John Arrillaga, one of the most successful Silicon
Valley commercial real estate developers; and Phil Knight, founder of Nike and
philanthropist with whom Hennessy cofounded Knight-Hennessy Scholars at
Stanford University. Across government, education, commerce, and non-profits,
the need for effective leadership could not be more pressing. This book is essential
reading for those tasked with leading any complex enterprise in the academic, notfor-profit, or for-profit sector.
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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.

Computer Architecture
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
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three review appendices in the printed text. Additional reference appendices are
available online. Includes updated Case Studies and completely new exercises.

Reversible Computation: Extending Horizons of Computing
One of the greatest challenges faced by designers of digital systems is optimizing
the communication and interconnection between system components.
Interconnection networks offer an attractive and economical solution to this
communication crisis and are fast becoming pervasive in digital systems. Current
trends suggest that this communication bottleneck will be even more problematic
when designing future generations of machines. Consequently, the anatomy of an
interconnection network router and science of interconnection network design will
only grow in importance in the coming years. This book offers a detailed and
comprehensive presentation of the basic principles of interconnection network
design, clearly illustrating them with numerous examples, chapter exercises, and
case studies. It incorporates hardware-level descriptions of concepts, allowing a
designer to see all the steps of the process from abstract design to concrete
implementation. Case studies throughout the book draw on extensive author
experience in designing interconnection networks over a period of more than
twenty years, providing real world examples of what works, and what doesn't.
Tightly couples concepts with implementation costs to facilitate a deeper
understanding of the tradeoffs in the design of a practical network. A set of
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examples and exercises in every chapter help the reader to fully understand all the
implications of every design decision.

Linux Observability with BPF
This entirely revised second edition of Engineering a Compiler is full of technical
updates and new material covering the latest developments in compiler
technology. In this comprehensive text you will learn important techniques for
constructing a modern compiler. Leading educators and researchers Keith Cooper
and Linda Torczon combine basic principles with pragmatic insights from their
experience building state-of-the-art compilers. They will help you fully understand
important techniques such as compilation of imperative and object-oriented
languages, construction of static single assignment forms, instruction scheduling,
and graph-coloring register allocation. In-depth treatment of algorithms and
techniques used in the front end of a modern compiler Focus on code optimization
and code generation, the primary areas of recent research and development
Improvements in presentation including conceptual overviews for each chapter,
summaries and review questions for sections, and prominent placement of
definitions for new terms Examples drawn from several different programming
languages
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Parallel Computer Architecture
Provides information on how computer systems operate, how compilers work, and
writing source code.

Modern Computer Architecture and Organization
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.

Fundamentals of Computer Architecture and Design
This textbook provides semester-length coverage of computer architecture and
design, providing a strong foundation for students to understand modern computer
system architecture and to apply these insights and principles to future computer
designs. It is based on the author’s decades of industrial experience with computer
architecture and design, as well as with teaching students focused on pursuing
careers in computer engineering. Unlike a number of existing textbooks for this
course, this one focuses not only on CPU architecture, but also covers in great
detail in system buses, peripherals and memories. This book teaches every
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element in a computing system in two steps. First, it introduces the functionality of
each topic (and subtopics) and then goes into “from-scratch design” of a particular
digital block from its architectural specifications using timing diagrams. The author
describes how the data-path of a certain digital block is generated using timing
diagrams, a method which most textbooks do not cover, but is valuable in actual
practice. In the end, the user is ready to use both the design methodology and the
basic computing building blocks presented in the book to be able to produce
industrial-strength designs.

Computers as Components
Machine learning, and specifically deep learning, has been hugely disruptive in
many fields of computer science. The success of deep learning techniques in
solving notoriously difficult classification and regression problems has resulted in
their rapid adoption in solving real-world problems. The emergence of deep
learning is widely attributed to a virtuous cycle whereby fundamental
advancements in training deeper models were enabled by the availability of
massive datasets and high-performance computer hardware. This text serves as a
primer for computer architects in a new and rapidly evolving field. We review how
machine learning has evolved since its inception in the 1960s and track the key
developments leading up to the emergence of the powerful deep learning
techniques that emerged in the last decade. Next we review representative
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workloads, including the most commonly used datasets and seminal networks
across a variety of domains. In addition to discussing the workloads themselves,
we also detail the most popular deep learning tools and show how aspiring
practitioners can use the tools with the workloads to characterize and optimize
DNNs. The remainder of the book is dedicated to the design and optimization of
hardware and architectures for machine learning. As high-performance hardware
was so instrumental in the success of machine learning becoming a practical
solution, this chapter recounts a variety of optimizations proposed recently to
further improve future designs. Finally, we present a review of recent research
published in the area as well as a taxonomy to help readers understand how
various contributions fall in context.

Engineering a Compiler
This textbook is designed for the first course in Computer Architecture, usually
offered at the junior/senior (3rd, 4th year) level in electrical engineering, computer
science or computer engineering departments. This course is required of all
electrical engineering and computer science/computer engineering majors
specializing in the design of computer systems. This text provides a
comprehensive introduction to computer architecture, covering topic from design
of simple microprocessors to techniques used in the most advanced
supercomputers.
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Readings in Computer Architecture
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 warehouse-scale 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. Winner
of a 2019 Textbook Excellence Award (Texty) from the Textbook and Academic
Authors Association 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
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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 systematic, quantitative approach to the design and evaluation of
computer architectures with enduring impact on the microprocessor industry
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