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"This 4-volume set provides a compendium of comprehensive advanced research articles written by an international collaboration of experts
involved with the strategic use of information systems"--Provided by publisher.
This third edition of a classic textbook can be used to teach at the senior undergraduate and graduate levels. The material concentrates on
fundamental theories as well as techniques and algorithms. The advent of the Internet and the World Wide Web, and, more recently, the
emergence of cloud computing and streaming data applications, has forced a renewal of interest in distributed and parallel data management,
while, at the same time, requiring a rethinking of some of the traditional techniques. This book covers the breadth and depth of this reemerging field. The coverage consists of two parts. The first part discusses the fundamental principles of distributed data management and
includes distribution design, data integration, distributed query processing and optimization, distributed transaction management, and
replication. The second part focuses on more advanced topics and includes discussion of parallel database systems, distributed object
management, peer-to-peer data management, web data management, data stream systems, and cloud computing. New in this Edition: •
New chapters, covering database replication, database integration, multidatabase query processing, peer-to-peer data management, and
web data management. • Coverage of emerging topics such as data streams and cloud computing • Extensive revisions and updates based
on years of class testing and feedback Ancillary teaching materials are available.
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. Broad and up-to-date coverage of the principles and practice in the fast moving area of Distributed Systems. Distributed
Systems provides students of computer science and engineering with the skills they will need to design and maintain software for distributed
applications. It will also be invaluable to software engineers and systems designers wishing to understand new and future developments in
the field. From mobile phones to the Internet, our lives depend increasingly on distributed systems linking computers and other devices
together in a seamless and transparent way. The fifth edition of this best-selling text continues to provide a comprehensive source of material
on the principles and practice of distributed computer systems and the exciting new developments based on them, using a wealth of modern
case studies to illustrate their design and development. The depth of coverage will enable readers to evaluate existing distributed systems
and design new ones.
The overwhelming majority of a software system’s lifespan is spent in use, not in design or implementation. So, why does conventional
wisdom insist that software engineers focus primarily on the design and development of large-scale computing systems? In this collection of
essays and articles, key members of Google’s Site Reliability Team explain how and why their commitment to the entire lifecycle has
enabled the company to successfully build, deploy, monitor, and maintain some of the largest software systems in the world. You’ll learn the
principles and practices that enable Google engineers to make systems more scalable, reliable, and efficient—lessons directly applicable to
your organization. This book is divided into four sections: Introduction—Learn what site reliability engineering is and why it differs from
conventional IT industry practices Principles—Examine the patterns, behaviors, and areas of concern that influence the work of a site reliability
engineer (SRE) Practices—Understand the theory and practice of an SRE’s day-to-day work: building and operating large distributed
computing systems Management—Explore Google's best practices for training, communication, and meetings that your organization can use
This book explores the concepts and practice in distributed computing, and is designed to be useful in helping practitioners and corporate
training keep up with software technology that pertains to a majority of all computers and their applications. A two-part approach presents the
basic foundation for distributed computing and then expands on these topics to cover advanced distributed operating systems. It describes in
detail every major aspect of the topics, and includes relevant examples of real operating systems to reinforce concepts and illustrate
decisions that must be made by distributed system designers. Chapters include information on interprocess communication, memory
management, concurrency control, and object-based operating systems. More advance material covers distributed process management, file
systems, synchronization, and security. For developers and managers active in the client/server technology industry who want to update and
enhance their knowledge base.
This book is written for computer programmers, analysts and scientists, as well as computer science students, as an intro duction to the
principles of distributed system design. The emphasis is placed on a clear understanding of the concepts, rather than on details; and the
reader will learn about the struc ture of distributed systems, their problems, and approaches to their design and development. The reader
should have a basic knowledge of computer systems and be familiar with modular design principles for software development. He should also
be aware of present-day remote-access and distributed computer applications. The book consists of three parts which deal with prin ciples of
distributed systems, communications architecture and protocols, and formal description techniques. The first part serves as an introduction to
the broad meaning of "distributed system". We give examples, try to define terms, and discuss the problems that arise in the context of
parallel and distributed processing. The second part presents the typical layered protocol architecture of distributed systems, and discusses
problems of compatibility and interworking between heterogeneous computer systems. The principles of the lower layer functions and
protocols are explained in some detail, including link layer protocols and network transmission services. The third part deals with specification
issues. The role of specifications in the design of distributed systems is explained in general, and formal methods for the specification,
analysis and implementation of distributed systems are discussed.
Distributed systems intertwine with our everyday lives. The benefits and current shortcomings of the underpinning technologies are
experienced by a wide range of people and their smart devices. With the rise of large-scale IoT and similar distributed systems, cloud
bursting technologies, and partial outsourcing solutions, private entities are encouraged to increase their efficiency and offer unparalleled
availability and reliability to their users. The Research Anthology on Architectures, Frameworks, and Integration Strategies for Distributed and
Cloud Computing is a vital reference source that provides valuable insight into current and emergent research occurring within the field of
distributed computing. It also presents architectures and service frameworks to achieve highly integrated distributed systems and solutions to
integration and efficient management challenges faced by current and future distributed systems. Highlighting a range of topics such as data
sharing, wireless sensor networks, and scalability, this multi-volume book is ideally designed for system administrators, integrators,
designers, developers, researchers, academicians, and students.
The new edition of this bestselling title on Distributed Systems has been thoroughly revised throughout to reflect the state of the art in this
rapidly developing field. It emphasizes the principles used in the design and construction of distributed computer systems based on networks
of workstations and server computers.

For Introductory Courses in Operating Systems in Computer Science, Computer Engineering, and Electrical Engineering
programs. The widely anticipated revision of this worldwide best-seller incorporates the latest developments in operating systems
(OS)technologies. The Third Edition includes up-to-date materials on relevant. OS such as Linux, Windows, and embedded realtime and multimedia systems. Tanenbaum also provides information on current research based on his experience as an operating
systems researcher.
For this third edition of -Distributed Systems, - the material has been thoroughly revised and extended, integrating principles and
paradigms into nine chapters: 1. Introduction 2. Architectures 3. Processes 4. Communication 5. Naming 6. Coordination 7.
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Replication 8. Fault tolerance 9. Security A separation has been made between basic material and more specific subjects. The
latter have been organized into boxed sections, which may be skipped on first reading. To assist in understanding the more
algorithmic parts, example programs in Python have been included. The examples in the book leave out many details for
readability, but the complete code is available through the book's Website, hosted at www.distributed-systems.net. A personalized
digital copy of the book is available for free, as well as a printed version through Amazon.com.
This book covers the most essential techniques for designing and building dependable distributed systems. Instead of covering a
broad range of research works for each dependability strategy, the book focuses only a selected few (usually the most seminal
works, the most practical approaches, or the first publication of each approach) are included and explained in depth, usually with a
comprehensive set of examples. The goal is to dissect each technique thoroughly so that readers who are not familiar with
dependable distributed computing can actually grasp the technique after studying the book. The book contains eight chapters. The
first chapter introduces the basic concepts and terminologies of dependable distributed computing, and also provide an overview
of the primary means for achieving dependability. The second chapter describes in detail the checkpointing and logging
mechanisms, which are the most commonly used means to achieve limited degree of fault tolerance. Such mechanisms also serve
as the foundation for more sophisticated dependability solutions. Chapter three covers the works on recovery-oriented computing,
which focus on the practical techniques that reduce the fault detection and recovery times for Internet-based applications. Chapter
four outlines the replication techniques for data and service fault tolerance. This chapter also pays particular attention to optimistic
replication and the CAP theorem. Chapter five explains a few seminal works on group communication systems. Chapter six
introduces the distributed consensus problem and covers a number of Paxos family algorithms in depth. Chapter seven introduces
the Byzantine generals problem and its latest solutions, including the seminal Practical Byzantine Fault Tolerance (PBFT)
algorithm and a number of its derivatives. The final chapter covers the latest research results on application-aware Byzantine fault
tolerance, which is an important step forward towards practical use of Byzantine fault tolerance techniques.
In the race to compete in today’s fast-moving markets, large enterprises are busy adopting new technologies for creating new
products, processes, and business models. But one obstacle on the road to digital transformation is placing too much emphasis on
technology, and not enough on the types of processes technology enables. What if different lines of business could build their own
services and applications—and decision-making was distributed rather than centralized? This report explores the concept of a
digital business platform as a way of empowering individual business sectors to act on data in real time. Much innovation in a
digital enterprise will increasingly happen at the edge, whether it involves business users (from marketers to data scientists) or IoT
devices. To facilitate the process, your core IT team can provide these sectors with the digital tools they need to innovate quickly.
This report explores: Key cultural and organizational changes for developing business capabilities through cross-functional product
teams A platform for integrating applications, data sources, business partners, clients, mobile apps, social networks, and IoT
devices Creating internal API programs for building innovative edge services in low-code or no-code environments Tools including
Integration Platform as a Service, Application Platform as a Service, and Integration Software as a Service The challenge of
integrating microservices and serverless architectures Event-driven architectures for processing and reacting to events in real time
You’ll also learn about a complete pervasive integration solution as a core component of a digital business platform to serve every
audience in your organization.
This book intends to inculcate the innovative ideas for the scheduling aspect in distributed computing systems. Although the
models in this book have been designed for distributed systems, the same information is applicable for any type of system. The
book will dramatically improve the design and management of the processes for industry professionals. It deals exclusively with
the scheduling aspect, which finds little space in other distributed operating system books. Structured for a professional audience
composed of researchers and practitioners in industry, this book is also suitable as a reference for graduate-level students.
Both authors have taught the course of “Distributed Systems” for many years in the respective schools. During the teaching, we
feel strongly that “Distributed systems” have evolved from traditional “LAN” based distributed systems towards “Internet based”
systems. Although there exist many excellent textbooks on this topic, because of the fast development of distributed systems and
network programming/protocols, we have difficulty in finding an appropriate textbook for the course of “distributed systems” with
orientation to the requirement of the undergraduate level study for today’s distributed technology. Specifically, from - to-date
concepts, algorithms, and models to implementations for both distributed system designs and application programming. Thus the
philosophy behind this book is to integrate the concepts, algorithm designs and implementations of distributed systems based on
network programming. After using several materials of other textbooks and research books, we found that many texts treat the
distributed systems with separation of concepts, algorithm design and network programming and it is very difficult for students to
map the concepts of distributed systems to the algorithm design, prototyping and implementations. This book intends to enable
readers, especially postgraduates and senior undergraduate level, to study up-to-date concepts, algorithms and network
programming skills for building modern distributed systems. It enables students not only to master the concepts of distributed
network system but also to readily use the material introduced into implementation practices.
WSC2008Chair’s Welcome Message Dear Colleague, The World Soft Computing (WSC) conference is an annual international
online conference on applied and theoretical soft computing technology. This WSC 2008 is the thirteenth conference in this series
and it has been a great success. We received a lot of excellent paper submissions which were peer-reviewed by an international
team of experts. Only60 papers out of111 submissions were selected for online publication. This assured a high quality standard
for this online conference. The corresponding online statistics are a proof of the great world-wide interest in the WSC 2008
conference. The conference website had a total of33,367di?erent human user accessesfrom43 countries with around100 visitors
every day,151 people signed up to WSC to discuss their scienti?c disciplines in our chat rooms and the forum. Also audio and
slide presentations allowed a detailed discussion of the papers. The submissions and discussions showed that there is a wide
range of soft computing applications to date. The topics covered by the conference range from applied to theoretical aspects of
fuzzy, neuro-fuzzy and rough sets over to neural networks to single and multi-objective optimisation. Contributions
aboutparticleswarmoptimisation,geneexpressionprogramming,clustering,
classi?cation,supportvectormachines,quantumevolutionandagentsystems have also been received. One whole session was
devoted to soft computing techniques in computer graphics, imaging, vision and signal processing.
The chapters in this new edition have been revised and updated. New material includes coverage of large-scale applications, fault
modelling and fault tolerance, models of system execution, object orientation and distributed multimedia systems.
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"This book is organized around three concepts fundamental to OS construction: virtualization (of CPU and memory), concurrency
(locks and condition variables), and persistence (disks, RAIDS, and file systems"--Back cover.
This second edition of Distributed Systems, Principles & Paradigms, covers the principles, advanced concepts, and technologies
of distributed systems in detail, including: communication, replication, fault tolerance, and security. Intended for use in a
senior/graduate level distributed systems course or by professionals, this text systematically shows how distributed systems are
designed and implemented in real systems.
* Comprehensive introduction to the fundamental results in the mathematical foundations of distributed computing * Accompanied
by supporting material, such as lecture notes and solutions for selected exercises * Each chapter ends with bibliographical notes
and a set of exercises * Covers the fundamental models, issues and techniques, and features some of the more advanced topics
This book demonstrates service-oriented architecture (SOA) as a concrete discipline rather than a hopeful collection of cloud
charts. Built upon the author's firsthand experience rolling out a SOA at a major corporation, SOA in Practice explains how SOA
can simplify the creation and maintenance of large-scale applications. Whether your project involves a large set of Web Servicesbased components, or connects legacy applications to modern business processes, this book clarifies how -- and whether -- SOA
fits your needs. SOA has been a vision for years. This book brings it down to earth by describing the real-world problems of
implementing and running a SOA in practice. After defining SOA's many facets, examining typical use patterns, and exploring how
loose coupling helps build stronger applications, SOA in Practice presents a framework to help you determine when to take
advantage of SOA. In this book you will: Focus squarely on real deployment and technology, not just standards maps Examine
business problems to determine which ones fit a SOA approach before plastering a SOA solution on top of them Find clear paths
for building solutions without getting trapped in the mire of changing web services details Gain the experience of a systems analyst
intimately involved with SOA "The principles and experiences described in this book played an important role in making SOA at TMobile a success story, with more than 10 million service calls per day." --Dr. Steffen Roehn, Member of the Executive Committee
T-Mobile International (CIO) "Nicolai Josuttis has produced something that is rare in the over-hyped world of SOA; a thoughtful
work with deep insights based on hands-on experiences. This book is a significant milestone in promoting practical disciplines for
all SOA practitioners." --John Schmidt, Chairman, Integration Consortium "The book belongs in the hands of every CIO, IT Director
and IT planning manager." --Dr. Richard Mark Soley, Chairman and CEO, Object Management Group; Executive Director, SOA
Consortium
When it comes to choosing, using, and maintaining a database, understanding its internals is essential. But with so many
distributed databases and tools available today, it’s often difficult to understand what each one offers and how they differ. With
this practical guide, Alex Petrov guides developers through the concepts behind modern database and storage engine internals.
Throughout the book, you’ll explore relevant material gleaned from numerous books, papers, blog posts, and the source code of
several open source databases. These resources are listed at the end of parts one and two. You’ll discover that the most
significant distinctions among many modern databases reside in subsystems that determine how storage is organized and how
data is distributed. This book examines: Storage engines: Explore storage classification and taxonomy, and dive into B-Treebased and immutable Log Structured storage engines, with differences and use-cases for each Storage building blocks: Learn
how database files are organized to build efficient storage, using auxiliary data structures such as Page Cache, Buffer Pool and
Write-Ahead Log Distributed systems: Learn step-by-step how nodes and processes connect and build complex communication
patterns Database clusters: Which consistency models are commonly used by modern databases and how distributed storage
systems achieve consistency
The book focuses on mobile agents, which are computer programs that can autonomously migrate between network sites. This
text introduces the concepts and principles of mobile agents, provides an overview of mobile agent technology, and focuses on
applications in networking and distributed computing.
Systems Programming: Designing and Developing Distributed Applications explains how the development of distributed
applications depends on a foundational understanding of the relationship among operating systems, networking, distributed
systems, and programming. Uniquely organized around four viewpoints (process, communication, resource, and architecture), the
fundamental and essential characteristics of distributed systems are explored in ways which cut across the various traditional
subject area boundaries. The structures, configurations and behaviours of distributed systems are all examined, allowing readers
to explore concepts from different perspectives, and to understand systems in depth, both from the component level and
holistically. Explains key ideas from the ground up, in a self-contained style, with material carefully sequenced to make it easy to
absorb and follow. Features a detailed case study that is designed to serve as a common point of reference and to provide
continuity across the different technical chapters. Includes a ‘putting it all together’ chapter that looks at interesting distributed
systems applications across their entire life-cycle from requirements analysis and design specifications to fully working
applications with full source code. Ancillary materials include problems and solutions, programming exercises, simulation
experiments, and a wide range of fully working sample applications with complete source code developed in C++, C# and Java.
Special editions of the author’s established ‘workbenches’ teaching and learning tools suite are included. These tools have been
specifically designed to facilitate practical experimentation and simulation of complex and dynamic aspects of systems.
Broad and up-to-date coverage of the principles and practice in the fast moving area of Distributed Systems. Distributed Systems
provides students of computer science and engineering with the skills they will need to design and maintain software for distributed
applications. It will also be invaluable to software engineers and systems designers wishing to understand new and future
developments in the field. From mobile phones to the Internet, our lives depend increasingly on distributed systems linking
computers and other devices together in a seamless and transparent way. The fifth edition of this best-selling text continues to
provide a comprehensive source of material on the principles and practice of distributed computer systems and the exciting new
developments based on them, using a wealth of modern case studies to illustrate their design and development. The depth of
coverage will enable students to evaluate existing distributed systems and design new ones.
Many applications follow the distributed computing paradigm, in which parts of the application are executed on different networkinterconnected computers. The extension of these applications in terms of number of users or size has led to an unprecedented increase in
the scale of the infrastructure that supports them. Large-Scale Distributed Computing and Applications: Models and Trends offers a coherent
and realistic image of today's research results in large scale distributed systems, explains state-of-the-art technological solutions for the main
issues regarding large scale distributed systems, and presents the benefits of using large scale distributed systems and the development
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process of scientific and commercial distributed applications.
This book describes the key concepts, principles and implementation options for creating high-assurance cloud computing solutions. The
guide starts with a broad technical overview and basic introduction to cloud computing, looking at the overall architecture of the cloud, client
systems, the modern Internet and cloud computing data centers. It then delves into the core challenges of showing how reliability and faulttolerance can be abstracted, how the resulting questions can be solved, and how the solutions can be leveraged to create a wide range of
practical cloud applications. The author’s style is practical, and the guide should be readily understandable without any special background.
Concrete examples are often drawn from real-world settings to illustrate key insights. Appendices show how the most important reliability
models can be formalized, describe the API of the Isis2 platform, and offer more than 80 problems at varying levels of difficulty.
Distributed Operating Systems will provide engineers, educators, and researchers with an in-depth understanding of the full range of
distributed operating systems components. Each chapter addresses de-facto standards, popular technologies, and design principles
applicable to a wide variety of systems. Complete with chapter summaries, end-of-chapter exercises and bibliographies, Distributed
Operating Systems concludes with a set of case studies that provide real-world insights into four distributed operating systems.
Most applications in distributed computing center around a set of common subproblems. Distributed Systems: An Algorithmic Approach
presents the algorithmic issues and necessary background theory that are needed to properly understand these challenges. Achieving a
balance between theory and practice, this book bridges the gap between theoreticians and practitioners. With a set of exercises featured in
each chapter, the book begins with background information that contains various interprocess communication techniques and middleware
services, followed by foundational topics that cover system models, correctness criteria, and proof techniques. The book also presents
numerous important paradigms in distributed systems, including logical clocks, distributed snapshots, deadlock detection, termination
detection, election, and several graph algorithms. The author then addresses failures and fault-tolerance techniques in diverse applications,
such as consensus, transactions, group communication, replicated data management, and self-stabilization. He concludes with an
exploration of real-world issues, including distributed discrete-event simulation and security, sensor networks, and peer-to-peer networks. By
covering foundational matters of distributed systems and their relationships to real-world applications, Distributed Systems provides insight
into common distributed computing subproblems,
This new edition represents a significant update of this best-selling textbook for distributed systems. It incorporates and anticipates the major
developments in distributed systems technology. All chapters have been thoroughly revised and updated, including emphasis on the Internet,
intranets, mobility and middleware. There is increased emphasis on algorithms and discussion of security has been brought forward in the
text and integrated with other related technologies. As with previous editions, this book is intended to provide knowledge of the principles and
practice of distributed system design. Information is conveyed in sufficient depth to allow readers to eveluate existing systems or design new
ones. Case studies illustrate the design concepts for each major topic.
Following from the very successful First KES Symposium on Agent and Multi-Agent Systems – Technologies and Applications (KES-AMSTA
2007), held in Wroclaw, Poland, 31 May–1 June 2007, the second event in the KES-AMSTA symposium series (KES-AMSTA 2008) was held
in Incheon, Korea, March 26–28, 2008. The symposium was organized by the School of Computer and Information Engineering, Inha
University, KES International and the KES Focus Group on Agent and Mul- agent Systems. The KES-AMSTA Symposium Series is a subseries of the KES Conference Series. The aim of the symposium was to provide an international forum for scientific research into the
technologies and applications of agent and multi-agent systems. Agent and multi-agent systems are related to the modern software which
has long been recognized as a promising technology for constructing autonomous, complex and intelligent systems. A key development in
the field of agent and multi-agent systems has been the specification of agent communication languages and formalization of ontologies.
Agent communication languages are intended to provide standard declarative mechanisms for agents to communicate knowledge and make
requests of each other, whereas ontologies are intended for conceptualization of the knowledge domain. The symposium attracted a very
large number of scientists and practitioners who submitted their papers for nine main tracks concerning the methodology and applications of
agent and multi-agent systems, a doctoral track and two special sessions.
CD-ROM with a simulation system and numerous solved models is attached to the book. Distributed systems are a continuously expanding
area of computer science and computer engineering. This book addresses the need for literature on modeling and simulation techniques for
distributed systems. For simulation modeling of distributed systems in the book, a specific class of extended Petri nets is used that allows to
easily represent the fundamental processes of any distributed system. The book is intended, first of all, as a text for related graduate-level
university courses on distributed systems in computer science and computer engineering. Other computer science and computer engineering
courses would also find the book useful as a source of practical information for a broad community of those graduate students who are busy
with simulation in their study and research. The book can be useful also to academics who give related graduate courses or deliver researchoriented modules for graduate students. Further, the book can be helpful to system architects and developers who apply modeling and
simulation techniques as a step in the design and implementation of their systems. Containing a large number of models, with commented
source texts and simulation results on the attached CD-ROM, it can also serve as valuable reference book for researchers who want to
develop their own models in terms of Petri nets.
Although much has been made of the impact XML is having on Web development, the most significant changes brought about by XML have
been in the way distributed systems store and exchange information. XML Distributed Systems Design offers in-depth architectural models
for devising open-ended systems and provides templates for complex data interchange and mining theories as related to XML. XML
Distributed Systems Design addresses core XML technologies such as XSL, DTD, XML Query, Data Warehouses, Data Mining, Distributed
Systems Architecture, Web-based system design, Distributed Systems Framework, SOAP, SAX and using XML enabled tools for
development and problem solving. Close attention is given to the way XML changes existing development patters and paradigms. In addition,
the book presents the new patterns and strategies emerging in XML system design.

Future requirements for computing speed, system reliability, and cost-effectiveness entail the development of alternative
computers to replace the traditional von Neumann organization. As computing networks come into being, one of the
latest dreams is now possible - distributed computing. Distributed computing brings transparent access to as much
computer power and data as the user needs for accomplishing any given task - simultaneously achieving high
performance and reliability. The subject of distributed computing is diverse, and many researchers are investigating
various issues concerning the structure of hardware and the design of distributed software. Distributed System Design
defines a distributed system as one that looks to its users like an ordinary system, but runs on a set of autonomous
processing elements (PEs) where each PE has a separate physical memory space and the message transmission delay
is not negligible. With close cooperation among these PEs, the system supports an arbitrary number of processes and
dynamic extensions. Distributed System Design outlines the main motivations for building a distributed system, including:
inherently distributed applications performance/cost resource sharing flexibility and extendibility availability and fault
tolerance scalability Presenting basic concepts, problems, and possible solutions, this reference serves graduate
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students in distributed system design as well as computer professionals analyzing and designing distributed/open/parallel
systems. Chapters discuss: the scope of distributed computing systems general distributed programming languages and
a CSP-like distributed control description language (DCDL) expressing parallelism, interprocess communication and
synchronization, and fault-tolerant design two approaches describing a distributed system: the time-space view and the
interleaving view mutual exclusion and related issues, including election, bidding, and self-stabilization prevention and
detection of deadlock reliability, safety, and security as well as various methods of handling node, communication,
Byzantine, and software faults efficient interprocessor communication mechanisms as well as these mechanisms without
specific constraints, such as adaptiveness, deadlock-freedom, and fault-tolerance virtual channels and virtual networks
load distribution problems synchronization of access to shared data while supporting a high degree of concurrency
Distributed SystemsConcepts and DesignAddison-Wesley Longman
Middleware is the bridge that connects distributed applications across different physical locations, with different hardware
platforms, network technologies, operating systems, and programming languages. This book describes middleware from
two different perspectives: from the viewpoint of the systems programmer and from the viewpoint of the applications
programmer. It focuses on the use of open source solutions for creating middleware and the tools for developing
distributed applications. The design principles presented are universal and apply to all middleware platforms, including
CORBA and Web Services. The authors have created an open-source implementation of CORBA, called MICO, which is
freely available on the web. MICO is one of the most successful of all open source projects and is widely used by
demanding companies and institutions, and has also been adopted by many in the Linux community. * Provides a
comprehensive look at the architecture and design of middleware the bridge that connects distributed software
applications * Includes a complete, commercial-quality open source middleware system written in C++ * Describes the
theory of the middleware standard CORBA as well as how to implement a design using open source techniques
Designing distributed computing systems is a complex process requiring a solid understanding of the design problems
and the theoretical and practical aspects of their solutions. This comprehensive textbook covers the fundamental
principles and models underlying the theory, algorithms and systems aspects of distributed computing. Broad and
detailed coverage of the theory is balanced with practical systems-related issues such as mutual exclusion, deadlock
detection, authentication, and failure recovery. Algorithms are carefully selected, lucidly presented, and described without
complex proofs. Simple explanations and illustrations are used to elucidate the algorithms. Important emerging topics
such as peer-to-peer networks and network security are also considered. With vital algorithms, numerous illustrations,
examples and homework problems, this textbook is suitable for advanced undergraduate and graduate students of
electrical and computer engineering and computer science. Practitioners in data networking and sensor networks will
also find this a valuable resource. Additional resources are available online at www.cambridge.org/9780521876346.
Data is at the center of many challenges in system design today. Difficult issues need to be figured out, such as
scalability, consistency, reliability, efficiency, and maintainability. In addition, we have an overwhelming variety of tools,
including relational databases, NoSQL datastores, stream or batch processors, and message brokers. What are the right
choices for your application? How do you make sense of all these buzzwords? In this practical and comprehensive guide,
author Martin Kleppmann helps you navigate this diverse landscape by examining the pros and cons of various
technologies for processing and storing data. Software keeps changing, but the fundamental principles remain the same.
With this book, software engineers and architects will learn how to apply those ideas in practice, and how to make full
use of data in modern applications. Peer under the hood of the systems you already use, and learn how to use and
operate them more effectively Make informed decisions by identifying the strengths and weaknesses of different tools
Navigate the trade-offs around consistency, scalability, fault tolerance, and complexity Understand the distributed
systems research upon which modern databases are built Peek behind the scenes of major online services, and learn
from their architectures
Provides a broad and up-to-date account of the principles and practice of distributed system design.
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