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Distributed computing is at the heart of many applications. It arises as soon as one has
to solve a problem in terms of entities -- such as processes, peers, processors, nodes, or
agents -- that individually have only a partial knowledge of the many input parameters
associated with the problem. In particular each entity cooperating towards the common
goal cannot have an instantaneous knowledge of the current state of the other entities.
Whereas parallel computing is mainly concerned with 'efficiency’, and real-time
computing is mainly concerned with 'on-time computing’, distributed computing is
mainly concerned with 'mastering uncertainty' created by issues such as the multiplicity
of control flows, asynchronous communication, unstable behaviors, mobility, and
dynamicity. While some distributed algorithms consist of a few lines only, their behavior
can be difficult to understand and their properties hard to state and prove. The aim of
this book is to present in a comprehensive way the basic notions, concepts, and
algorithms of distributed computing when the distributed entities cooperate by sending
and receiving messages on top of an asynchronous network. The book is composed of
seventeen chapters structured into six parts: distributed graph algorithms, in particular
what makes them different from sequential or parallel algorithms; logical time and
global states, the core of the book; mutual exclusion and resource allocation; high-level
communication abstractions; distributed detection of properties; and distributed shared
memory. The author establishes clear objectives per chapter and the content is
supported throughout with illustrative examples, summaries, exercises, and annotated
bibliographies. This book constitutes an introduction to distributed computing and is
suitable for advanced undergraduate students or graduate students in computer
science and computer engineering, graduate students in mathematics interested in
distributed computing, and practitioners and engineers involved in the design and
implementation of distributed applications. The reader should have a basic knowledge
of algorithms and operating systems.

Distributed Algorithms for Message-Passing Systems

This book presents the most important fault-tolerant distributed programming
abstractions and their associated distributed algorithms, in particular in terms of
reliable communication and agreement, which lie at the heart of nearly all distributed
applications. These programming abstractions, distributed objects or services, allow
software designers and programmers to cope with asynchrony and the most important
types of failures such as process crashes, message losses, and malicious behaviors of
computing entities, widely known under the term \"Byzantine fault-tolerance\". The
author introduces these notions in an incremental manner, starting from a clear
specification, followed by algorithms which are first described intuitively and then
proved correct. The book also presents impossibility results in classic distributed
computing models, along with strategies, mainly failure detectors and randomization,
that allow us to enrich these models. In this sense, the book constitutes an introduction
to the science of distributed computing, with applications in all domains of distributed
systems, such as cloud computing and blockchains. Each chapter comes with exercises
and bibliographic notes to help the reader approach, understand, and master the
fascinating field of fault-tolerant distributed computing.
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Fault-tolerant Message-passing Distributed Systems

An Introduction to Distributed Algorithms takes up some of the main concepts and
algorithms, ranging from basic to advanced techniques and applications, that underlie
the programming of distributed-memory systems such as computer networks, networks
of work-stations, and multiprocessors. Written from the broad perspective of
distributed-memory systems in general it includes topics such as algorithms for
maximum flow, programme debugging, and simulation that do not appear in more
orthodox texts on distributed algorithms.

An Introduction to Distributed Algorithms

Understanding distributed computing is not an easy task. This is due to the many facets
of uncertainty one has to cope with and master in order to produce correct distributed
software. A previous book Communication and Agreement Abstraction for Fault-tolerant
Asynchronous Distributed Systems (published by Morgan & Claypool, 2010) was
devoted to the problems created by crash failures in asynchronous message-passing
systems. The present book focuses on the way to cope with the uncertainty created by
process failures (crash, omission failures and Byzantine behavior) in synchronous
message-passing systems (i.e., systems whose progress is governed by the passage of
time). To that end, the book considers fundamental problems that distributed
synchronous processes have to solve. These fundamental problems concern agreement
among processes (if processes are unable to agree in one way or another in presence of
failures, no non-trivial problem can be solved). They are consensus, interactive
consistency, k-set agreement and non-blocking atomic commit. Being able to solve
these basic problems efficiently with provable guarantees allows applications designers
to give a precise meaning to the words \"\"cooperate\"\" and \"\"agree\"\" despite
failures, and write distributed synchronous programs with properties that can be stated
and proved. Hence, the aim of the book is to present a comprehensive view of
agreement problems, algorithms that solve them and associated computability bounds
in synchronous message-passing distributed systems. Table of Contents: List of Figures
/ Synchronous Model, Failure Models, and Agreement Problems / Consensus and
Interactive Consistency in the Crash Failure Model / Expedite Decision in the Crash
Failure Model / Simultaneous Consensus Despite Crash Failures / From Consensus to k-
Set Agreement / Non-Blocking Atomic Commit in Presence of Crash Failures / k-Set
Agreement Despite Omission Failures / Consensus Despite Byzantine Failures /
Byzantine Consensus in Enriched Models

Fault-tolerant Agreement in Synchronous Message-passing
Systems

Introduction : distributed systems - The model - Communication protocols - Routing
algorithms - Deadlock-free packet switching - Wave and traversal algorithms - Election
algorithms - Termination detection - Anonymous networks - Snapshots - Sense of
direction and orientation - Synchrony in networks - Fault tolerance in distributed
systems - Fault tolerance in asynchronous systems - Fault tolerance in synchronous
systems - Failure detection - Stabilization.

Introduction to Distributed Algorithms

This book constitutes the refereed proceedings of the 11th International Workshop on
Distributed Algorithms, WDAG '97, held in Saarbrlicken, Germany, in September 1997.
The volume presents 20 revised full papers selected from 59 submissions. Also included
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are three invited papers by leading researchers. The papers address a variety of current
issues in the area of distributed algorithms and, more generally, distributed systems
such as various particular algorithms, randomized computing, routing, networking, load
balancing, scheduling, message-passing, shared-memory systems, communication,
graph algorithms, etc.

Distributed Algorithms

AN ELABORATE YET BEGINNER-FRIENDLY GUIDE TO DISTRIBUTED ALGORITHMS
Distributed Algorithms, a non-trivial and highly evolving field of active research, is often
presented in most publications using a heavy accompaniment of mathematical
techniques and notations. Aimed squarely at beginners as well as experienced
practitioners, this book attempts to demystify and explicate the subject of distributed
algorithms using a highly expansive and verbose style of treatment. Covering scores of
landmark algorithms in the field of distributed computing, the approach is to present
and analyse each topic using a minimum of mathematical exposition, reverting instead
to a fluid style of description in plain English. A mathematical presentation is avoided
altogether whenever such a move does not reduce the quality of the analysis at hand.
Elsewhere, the effort always is to talk and guide the reader through the relevant math
without resorting to a series of equations. To backup such a style of treatment, each
topic is accompanied by a multitude of examples, flowcharts, and diagrams. The book is
divided into three parts; the first part deals with fundamentals, the second and largest
of the three is all about algorithms specific to message passing networks, while the last
one focuses on shared memory algorithms. The beginning of the book dedicates a few
chapters to the basics - including a quick orientation on the underlying platform, i.e.
distributed systems, their characteristics, advantages, challenges, and so on. Some of
the earlier chapters also address basic algorithms and techniques relevant to
distributed computing environments before moving on to progressively complex
algorithms and results - en route to the later chapters in the second part which deal
with widely used 'industrial-strength' protocols such as Paxos and Raft. The third part of
the book does assume a basic orientation towards computer programming, and
presents numerous shared memory algorithms where each one is accompanied by a
detailed description, analysis, pseudo code, and in some cases, code (C or C++).
Whenever actual code is used, the syntax is kept as basic as possible - incorporating
only elementary features of the language - so that newbie programmers can follow the
presentation smoothly. Lastly, the target audience of the book is wide enough to cover
beginners such as students or graduates joining the industry, experienced professionals
wishing to migrate from monolithic frameworks to distributed ones, as well as readers
with years of experience on the subject of distributed computing. The style of
presentation is selected with the first two classes of readers in mind: those who wish to
quickly ramp up on the subject of distributed algorithms for professional reasons or
personal ones. While staying true to the stated aim, the book does not shy away from
dealing with complex topics. A concise list of content information follows: Introduction
to distributed systems Properties of distributed data stores and Brewer's theorem
Building blocks: unicast, broadcast, algorithms in cubes Leader election algorithms: for
ring/generic networks Consensus algorithms: synchronous/asynchronous variants for
message passing and shared memory systems Distributed commits, Paxos, Raft Graph
algorithms Routing algorithms Time and order Mutual exclusion: for message passing
networks Debug algorithms: snapshot, deadlock/termination detection Shared memory:
practical problems, mutual exclusion, consensus, resource allocation About the author
Fourré Sigs is an industry veteran with over 25 years of experience in systems
programming, networking, and highly scalable and secure distributed service
architectures.
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Distributed Algorithms

Theory is what remains true when technology is changing. So, it is important to know
and master the basic concepts and the theoretical tools that underlie the design of the
systems we are using today and the systems we will use tomorrow. This means that,
given a computing model, we need to know what can be done and what cannot be done
in that model. Considering systems built on top of an asynchronous read/write shared
memory prone to process crashes, this monograph presents and develops the
fundamental notions that are universal constructions, consensus numbers, distributed
recursivity, power of the BG simulation, and what can be done when one has to cope
with process anonymity and/or memory anonymity. Numerous distributed algorithms
are presented, the aim of which is being to help the reader better understand the power
and the subtleties of the notions that are presented. In addition, the reader can
appreciate the simplicity and beauty of some of these algorithms.

Concurrent Crash-Prone Shared Memory Systems

Link reversal is a versatile algorithm design technique that has been used in numerous
distributed algorithms for a variety of problems. The common thread in these
algorithms is that the distributed system is viewed as a graph, with vertices
representing the computing nodes and edges representing some other feature of the
system (for instance, point-to-point communication channels or a conflict relationship).
Each algorithm assigns a virtual direction to the edges of the graph, producing a
directed version of the original graph. As the algorithm proceeds, the virtual directions
of some of the links in the graph change in order to accomplish some algorithm-specific
goal. The criterion for changing link directions is based on information that is local to a
node (such as the node having no outgoing links) and thus this approach scales well, a
feature that is desirable for distributed algorithms. This monograph presents, in a
tutorial way, a representative sampling of the work on link-reversal-based distributed
algorithms. The algorithms considered solve routing, leader election, mutual exclusion,
distributed queueing, scheduling, and resource allocation. The algorithms can be
roughly divided into two types, those that assume a more abstract graph model of the
networks, and those that take into account more realistic details of the system. In
particular, these more realistic details include the communication between nodes,
which may be through asynchronous message passing, and possible changes in the
graph, for instance, due to movement of the nodes. We have not attempted to provide
a comprehensive survey of all the literature on these topics. Instead, we have focused
in depth on a smaller number of fundamental papers, whose common thread is that link
reversal provides a way for nodes in the system to observe their local neighborhoods,
take only local actions, and yet cause global problems to be solved. We conjecture that
future interesting uses of link reversal are yet to be discovered. Table of Contents:
Introduction / Routing in a Graph: Correctness / Routing in a Graph: Complexity /
Routing and Leader Election in a Distributed System / Mutual Exclusion in a Distributed
System / Distributed Queueing / Scheduling in a Graph / Resource Allocation in a
Distributed System / Conclusion

Link Reversal Algorithms

Microsystem technology (MST) integrates very small (up to a few nanometers)
mechanical, electronic, optical, and other components on a substrate to construct
functional devices. These devices are used as intelligent sensors, actuators, and
controllers for medical, automotive, household and many other purposes. This book is a
basic introduction to MST for students, engineers, and scientists. It is the first of its kind
to cover MST in its entirety. It gives a comprehensive treatment of all important parts of
MST such as microfabrication technologies, microactuators, microsensors, development
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and testing of microsystems, and information processing in microsystems. It surveys
products built to date and experimental products and gives a comprehensive view of all
developments leading to MST devices and robots.

Distributed Algorithms

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.

Distributed Computing

Distributed Programming: Theory and Practice presents a practical and rigorous method
to develop distributed programs that correctly implement their specifications. The
method also covers how to write specifications and how to use them. Numerous
examples such as bounded buffers, distributed locks, message-passing services, and
distributed termination detection illustrate the method. Larger examples include data
transfer protocols, distributed shared memory, and TCP network sockets. Distributed
Programming: Theory and Practice bridges the gap between books that focus on
specific concurrent programming languages and books that focus on distributed
algorithms. Programs are written in a \"real-life\" programming notation, along the lines
of Java and Python with explicit instantiation of threads and programs. Students and
programmers will see these as programs and not \"merely\" algorithms in pseudo-code.
The programs implement interesting algorithms and solve problems that are large
enough to serve as projects in programming classes and software engineering classes.
Exercises and examples are included at the end of each chapter with on-line access to
the solutions. Distributed Programming: Theory and Practice is designed as an
advanced-level text book for students in computer science and electrical engineering.
Programmers, software engineers and researchers working in this field will also find this
book useful.

Distributed Programming

This book presents the most important fault-tolerant distributed programming
abstractions and their associated distributed algorithms, in particular in terms of
reliable communication and agreement, which lie at the heart of nearly all distributed
applications. These programming abstractions, distributed objects or services, allow
software designers and programmers to cope with asynchrony and the most important
types of failures such as process crashes, message losses, and malicious behaviors of
computing entities, widely known under the term \"Byzantine fault-tolerance\". The
author introduces these notions in an incremental manner, starting from a clear
specification, followed by algorithms which are first described intuitively and then
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proved correct. The book also presents impossibility results in classic distributed
computing models, along with strategies, mainly failure detectors and randomization,
that allow us to enrich these models. In this sense, the book constitutes an introduction
to the science of distributed computing, with applications in all domains of distributed
systems, such as cloud computing and blockchains. Each chapter comes with exercises
and bibliographic notes to help the reader approach, understand, and master the
fascinating field of fault-tolerant distributed computing.

Fault-Tolerant Message-Passing Distributed Systems

Link reversal is a versatile algorithm design technique that has been used in numerous
distributed algorithms for a variety of problems. The common thread in these
algorithms is that the distributed system is viewed as a graph, with vertices
representing the computing nodes and edges representing some other feature of the
system (for instance, point-to-point communication channels or a conflict relationship).
Each algorithm assigns a virtual direction to the edges of the graph, producing a
directed version of the original graph. As the algorithm proceeds, the virtual directions
of some of the links in the graph change in order to accomplish some algorithm-specific
goal. The criterion for changing link directions is based on information that is local to a
node (such as the node having no outgoing links) and thus this approach scales well, a
feature that is desirable for distributed algorithms. This monograph presents, in a
tutorial way, a representative sampling of the work on link-reversal-based distributed
algorithms. The algorithms considered solve routing, leader election, mutual exclusion,
distributed queueing, scheduling, and resource allocation. The algorithms can be
roughly divided into two types, those that assume a more abstract graph model of the
networks, and those that take into account more realistic details of the system. In
particular, these more realistic details include the communication between nodes,
which may be through asynchronous message passing, and possible changes in the
graph, for instance, due to movement of the nodes. We have not attempted to provide
a comprehensive survey of all the literature on these topics. Instead, we have focused
in depth on a smaller number of fundamental papers, whose common thread is that link
reversal provides a way for nodes in the system to observe their local neighborhoods,
take only local actions, and yet cause global problems to be solved. We conjecture that
future interesting uses of link reversal are yet to be discovered. Table of Contents:
Introduction / Routing in a Graph: Correctness / Routing in a Graph: Complexity /
Routing and Leader Election in a Distributed System / Mutual Exclusion in a Distributed
System / Distributed Queueing / Scheduling in a Graph / Resource Allocation in a
Distributed System / Conclusion

Link Reversal Algorithms

This book aims at being a comprehensive and pedagogical introduction to the concept
of self-stabilization, introduced by Edsger Wybe Dijkstra in 1973. Self-stabilization
characterizes the ability of a distributed algorithm to converge within finite time to a
configuration from which its behavior is correct (i.e., satisfies a given specification),
regardless the arbitrary initial configuration of the system. This arbitrary initial
configuration may be the result of the occurrence of a finite number of transient faults.
Hence, self-stabilization is actually considered as a versatile non-masking fault
tolerance approach, since it recovers from the effect of any finite number of such faults
in an unified manner. Another major interest of such an automatic recovery method
comes from the difficulty of resetting malfunctioning devices in a large-scale (and so,
geographically spread) distributed system (the Internet, Pair-to-Pair networks, and
Delay Tolerant Networks are examples of such distributed systems). Furthermore, self-
stabilization is usually recognized as a lightweight property to achieve fault tolerance as
compared to other classical fault tolerance approaches. Indeed, the overhead, both in

Distributed Algorithms For Message Passing Systems



Distributed Algorithms For Message Passing Systems

terms of time and space, of state-of-the-art self-stabilizing algorithms is commonly
small. This makes self-stabilization very attractive for distributed systems equipped of
processes with low computational and memory capabilities, such as wireless sensor
networks. After more than 40 years of existence, self-stabilization is now sufficiently
established as an important field of research in theoretical distributed computing to
justify its teaching in advanced research-oriented graduate courses. This book is an
initiation course, which consists of the formal definition of self-stabilization and its
related concepts, followed by a deep review and study of classical (simple) algorithms,
commonly used proof schemes and design patterns, as well as premium results issued
from the self-stabilizing community. As often happens in the self-stabilizing area, in this
book we focus on the proof of correctness and the analytical complexity of the studied
distributed self-stabilizing algorithms. Finally, we underline that most of the algorithms
studied in this book are actually dedicated to the high-level atomic-state model, which
is the most commonly used computational model in the self-stabilizing area. However,
in the last chapter, we present general techniques to achieve self-stabilization in the
low-level message passing model, as well as example algorithms.

Introduction to Distributed Self-Stabilizing Algorithms

Distributed Operating Systems and Algorithms integrates into one text both the theory
and implementation aspects of distributed operating systems for the first time. This
innovative book provides the reader with knowledge of the important algorithms
necessary for an in-depth understanding of distributed systems; at the same time it
motivates the study of these algorithms by presenting a systems framework for their
practical application. The first part of the book is intended for use in an advanced
course on operating systems and concentrates on parallel systems, distributed systems,
real-time systems, and computer networks. The second part of the text is written for a
course on distributed algorithms with a focus on algorithms for asynchronous
distributed systems. While each of the two parts is self-contained, extensive cross-
referencing allows the reader to emphasize either theory or implementation or to cover
both elements of selected topics.Features: Integrates and balances coverage of the
advanced aspects of operating systems with the distributed algorithms used by these
systems. Includes extensive references to commercial and experimental systems to
illustrate the concepts and implementation issues. Provides precise algorithm
description and explanation of why these algorithms were developed. Structures the
coverage of algorithms around the creation of a framework for implementing a
replicated server-a prototype for implementing a fault-tolerant and highly available
distributed system. Contains programming projects on such topics as sockets, RPC,
threads, and implementation of distributed algorithms using these tools. Includes an
extensive annotated bibliography for each chapter, pointing the reader to recent
developments. Solutions to selected exercises, templates to programming problems, a
simulator for algorithms for distributed synchronization, and teaching tips for selected
topics are available to qualified instructors from Addison Wesley.
0201498383B04062001

Distributed Operating Systems & Algorithms

Distributed Systems: An Algorithmic Approach, Second Edition provides a balanced and
straightforward treatment of the underlying theory and practical applications of
distributed computing. As in the previous version, the language is kept as unobscured
as possible—clarity is given priority over mathematical formalism. This easily digestible
text: Features significant updates that mirror the phenomenal growth of distributed
systems Explores new topics related to peer-to-peer and social networks Includes fresh
exercises, examples, and case studies Supplying a solid understanding of the key
principles of distributed computing and their relationship to real-world applications,
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Distributed Systems: An Algorithmic Approach, Second Edition makes both an ideal
textbook and a handy professional reference.

Distributed Systems

The present book focuses on the way to cope with the uncertainty created by process
failures (crash, omission failures and Byzantine behavior) in synchronous message-
passing systems (i.e., systems whose progress is governed by the passage of time). To
that end, the book considers fundamental problems that distributed synchronous
processes have to solve. These fundamental problems concern agreement among
processes (if processes are unable to agree in one way or another in presence of
failures, no non-trivial problem can be solved). They are consensus, interactive
consistency, k-set agreement and non-blocking atomic commit. Being able to solve
these basic problems efficiently with provable guarantees allows applications designers
to give a precise meaning to the words \"cooperate\" and \"agree\" despite failures, and
write distributed synchronous programs with properties that can be stated and proved.
Hence, the aim of the book is to present a comprehensive view of agreement problems,
algorithms that solve them and associated computability bounds in synchronous
message-passing distributed systems. Table of Contents: List of Figures / Synchronous
Model, Failure Models, and Agreement Problems / Consensus and Interactive
Consistency in the Crash Failure Model / Expedite Decision in the Crash Failure Model /
Simultaneous Consensus Despite Crash Failures / From Consensus to k-Set Agreement /
Non-Blocking Atomic Commit in Presence of Crash Failures / k-Set Agreement Despite
Omission Failures / Consensus Despite Byzantine Failures / Byzantine Consensus in
Enriched Models

Fault-tolerant Agreement in Synchronous Message-passing
Systems

Concurrent and Distributed Computing in Java addresses fundamental concepts in
concurrent computing with Java examples. The book consists of two parts. The first part
deals with techniques for programming in shared-memory based systems. The book
covers concepts in Java such as threads, synchronized methods, waits, and notify to
expose students to basic concepts for multi-threaded programming. It also includes
algorithms for mutual exclusion, consensus, atomic objects, and wait-free data
structures. The second part of the book deals with programming in a message-passing
system. This part covers resource allocation problems, logical clocks, global property
detection, leader election, message ordering, agreement algorithms, checkpointing, and
message logging. Primarily a textbook for upper-level undergraduates and graduate
students, this thorough treatment will also be of interest to professional programmers.

Concurrent and Distributed Computing in Java

This book consitutes the refereed proceedings of the 15th International Conference on
Distributed Computing, DISC 2001, held in Lisbon, Portugal, in October 2001. The 23
revised papers presented were carefully reviewed and selected from 70 submissions.
Among the issues addressed are mutual exclusion, anonymous networks, distributed
files systems, information diffusion, computation slicing, commit services, renaming,
mobile search, randomized mutual search, message-passing networks, distributed
gueueing, leader election algorithms, Markov chains, network routing, ad-hoc mobile
networks, and adding networks.
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Distributed Computing

Understanding distributed computing is not an easy task. This is due to the many facets
of uncertainty one has to cope with and master in order to produce correct distributed
software. Considering the uncertainty created by asynchrony and process crash failures
in the context of message-passing systems, the book focuses on the main abstractions
that one has to understand and master in order to be able to produce software with
guaranteed properties. These fundamental abstractions are communication
abstractions that allow the processes to communicate consistently (namely the register
abstraction and the reliable broadcast abstraction), and the consensus agreement
abstractions that allows them to cooperate despite failures. As they give a precise
meaning to the words \"communicate\" and \"agree\" despite asynchrony and failures,
these abstractions allow distributed programs to be designed with properties that can
be stated and proved. Impossibility results are associated with these abstractions.
Hence, in order to circumvent these impossibilities, the book relies on the failure
detector approach, and, consequently, that approach to fault-tolerance is central to the
book. Table of Contents: List of Figures / The Atomic Register Abstraction /
Implementing an Atomic Register in a Crash-Prone Asynchronous System / The Uniform
Reliable Broadcast Abstraction / Uniform Reliable Broadcast Abstraction Despite
Unreliable Channels / The Consensus Abstraction / Consensus Algorithms for
Asynchronous Systems Enriched with Various Failure Detectors / Constructing Failure
Detectors

Communication and Agreement Abstractions for Fault-Tolerant
Asynchronous Distributed Systems

This book documents the main results developed in the course of the European project
\"Basic Research on Advanced Distributed Computing: From Algorithms to Systems
(BROADCAST)\". Eight major European research groups in distributed computing
cooporated on this projects, from 1992 to 1999. The 21 thoroughly cross-reviewed final
full papers present the state-of-the art results on distributed systems in a coherent way.
The book is divided in parts on distributed algorithms, systems architecture,
applications support, and case studies.

Advances in Distributed Systems

This book constitutes the refereed proceedings of the 13th International Conference on
Principles of Distributed Systems, OPODIS 2009, held in Nimes, France, in December
2009. The 23 full papers and 4 short papers presented were carefully reviewed and
selected from 72 submissions. The papers are organized in topical sections on
distributed scheduling, distributed robotics, fault and failure detection, wireless and
social networks, synchronization, storage systems, distributed agreement, and
distributed algorithms.

Principles of Distributed 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
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Distributed Computing

This thesis consists of three parts. The first part characterizes completely the shared-
memory requirements for achieving agreement in an asynchronous system of fail-stop
processes that die undetectably. There is no agreement protocol that uses only read
and write operations, even if at most one process dies. This result implies the
impossibility of Byzantine agreement in asynchronous message-passing systems.
Furthermore, there is no agreement protocol that uses test-and-set operations if
memory cells have only two values and two or more processes may die. In contrast,
there is an agreement protocol with test-and-set operations if either memory cells have
at least three values or at most one process dies. Part 2 considers the election problem
on asynchronous complete networks when the processors are reliable but some of the
channels may be intermittently faulty. To be consistent with the standard model of
distributed algorithms in which channel delays can be arbitrary but finite, it is assumed
that channel failures are undetectable. Given is an algorithm that correctly solves the
problem when the channels fail before or during the execution of the algorithm. The
third part presents the most efficient algorithm known of for election in synchronous
square meshes. The algorithm uses 229/18n messages, runs in time units, and requires
O(log(t)) bits per message. Also, we prove that any comparison algorithm on meshes
requires at least 57/32n messages.

Fault-tolerant Distributed Algorithms for Agreement and Election

A comprehensive guide to distributed algorithms that emphasizes examples and
exercises rather than mathematical argumentation.

Multi-Threaded Object-Oriented Mpi-Based Message Passing
Interface

Distributed Computing Through Combinatorial Topology describes techniques for
analyzing distributed algorithms based on award winning combinatorial topology
research. The authors present a solid theoretical foundation relevant to many real
systems reliant on parallelism with unpredictable delays, such as multicore
microprocessors, wireless networks, distributed systems, and Internet protocols. Today,
a new student or researcher must assemble a collection of scattered conference
publications, which are typically terse and commonly use different notations and
terminologies. This book provides a self-contained explanation of the mathematics to
readers with computer science backgrounds, as well as explaining computer science
concepts to readers with backgrounds in applied mathematics. The first section
presents mathematical notions and models, including message passing and shared-
memory systems, failures, and timing models. The next section presents core concepts
in two chapters each: first, proving a simple result that lends itself to examples and
pictures that will build up readers' intuition; then generalizing the concept to prove a
more sophisticated result. The overall result weaves together and develops the basic
concepts of the field, presenting them in a gradual and intuitively appealing way. The
book's final section discusses advanced topics typically found in a graduate-level course
for those who wish to explore further. Named a 2013 Notable Computer Book for
Computing Methodologies by Computing Reviews Gathers knowledge otherwise spread
across research and conference papers using consistent notations and a standard
approach to facilitate understanding Presents unique insights applicable to multiple
computing fields, including multicore microprocessors, wireless networks, distributed
systems, and Internet protocols Synthesizes and distills material into a simple, unified
presentation with examples, illustrations, and exercises
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Distributed Algorithms

In modern computing a program is usually distributed among several processes. The
fundamental challenge when developing reliable and secure distributed programs is to
support the cooperation of processes required to execute a common task, even when
some of these processes fail. Failures may range from crashes to adversarial attacks by
malicious processes. Cachin, Guerraoui, and Rodrigues present an introductory
description of fundamental distributed programming abstractions together with
algorithms to implement them in distributed systems, where processes are subject to
crashes and malicious attacks. The authors follow an incremental approach by first
introducing basic abstractions in simple distributed environments, before moving to
more sophisticated abstractions and more challenging environments. Each core chapter
is devoted to one topic, covering reliable broadcast, shared memory, consensus, and
extensions of consensus. For every topic, many exercises and their solutions enhance
the understanding This book represents the second edition of \"Introduction to Reliable
Distributed Programming\". Its scope has been extended to include security against
malicious actions by non-cooperating processes. This important domain has become
widely known under the name \"Byzantine fault-tolerance\".

Distributed Computing Through Combinatorial Topology

This book constitutes the refereed proceedings of the 22nd International Symposium on
Distributed Computing, DISC 2008, held in Arcachon, France, in September 2008. The
33 revised full papers, selected from 101 submissions, are presented together with 11
brief announcements of ongoing works; all of them were carefully reviewed and
selected for inclusion in the book. The papers address all aspects of distributed
computing, including the theory, design, implementation and applications of distributed
algorithms, systems and networks - ranging from foundational and theoretical topics to
algorithms and systems issues and to applications in various fields.

Introduction to Reliable and Secure Distributed Programming

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
betwee

Distributed Computing

This book constitutes the proceedings of the 30th International Symposium on
Distributed Computing, DISC 2016, held in Paris, France, in September 2016. The 32 full
papers, 10 brief annoucements and 3 invited lectures presented in this volume were
carefully reviewed and selected from 145 submissions.The focus of the conference is on
following topics: theory, design, implementation, modeling, analysis, or application of
distributed systems and networks.

Distributed Systems

This book constitutes the refereed proceedings of the 17th International Conference on
Principles of Distributed Systems, OPODIS 2013, held in Nice, France, in December
2013. The 19 papers presented together with two invited talks were carefully reviewed
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and selected from 41 submissions. The conference is an international forum for the
exchange of state-of-the-art knowledge on distributed computing and systems. Papers
were sought soliciting original research contributions to the theory, specification, design
and implementation of distributed systems.

Distributed Computing

Shlomi Dolev presents the fundamentals of self-stabilization and demonstrates the
process of designing self-stabilizing distributed systems.

Principles of Distributed Systems

This book constitutes the refereed proceedings of the 10th International Conference on
Principles of Distributed Systems, OPODIS 2006, held at Bordeaux, France, in December
2006. The 28 revised full papers presented together with 2 invited talks were carefully
reviewed and selected from more than 230 submissions. The papers address all current
issues in theory, specification, design and implementation of distributed and embedded
systems.

Self-stabilization

This book constitutes the refereed proceedings of the 16th International Conference on
Distributed Computing, DISC 2002, held in Toulouse, France, in October 2002. The 24
revised full papers presented were carefully reviewed and selected from 76
submissions. Among the issues addressed are broadcasting, secure computation, view
maintenance, communication protocols, distributed agreement, self-stabilizing
algorithms, message-passing systems, dynamic networks, condition monitoring
systems, shared memory computing, Byzantine processes, routing, failure detection,
compare-and-swap operations, cooperative computation, and consensus algorithms.

Principles of Distributed Systems

This book constitutes the refereed proceedings of the 13th International Haifa
Verification Conference, HVC 2017, held in Haifa, Israel in November 2017.The 13
revised full papers presented together with 4 poster and 5 tool demo papers were
carefully reviewed and selected from 45 submissions. They are dedicated to advance
the state of the art and state of the practice in verification and testing and are
discussing future directions of testing and verification for hardware, software, and
complex hybrid systems.

Distributed Computing

The Cray Research MPP Fortran Programming Model.- Resource Optimisation via
Structured Parallel Programming.- SYNAPS/3 - An Extension of C for Scientific
Computations.- The Pyramid Programming System.- Intelligent Algorithm Decomposition
for Parallelism with Alfer.- Symbolic Array Data Flow Analysis and Pattern Recognition in
Numerical Codes.- A GUI for Parallel Code Generation.- Formal Techniques Based on
Nets, Object Orientation and Reusability for Rapid Prototyping of Complex Systems.-
Adaptor - A Transformation Tool for HPF Programs.- A Parallel Framework for
Unstructured Grid Solvers.- A Study of Software Development for High Performance
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Computing.- Parallel Computational Frames: An Approach to Parallel Application
Development based on Message Passing Systems.- A Knowledge-Based Scientific
Parallel Programming Environment.- Parallel Distributed Algorithm Design Through
Specification Transformation: The Asynchronous Vision System.- Steps Towards
Reusability and Portability in Parallel Programming.- An Environment for Portable
Distributed Memory Parallel Programming.- Reuse, Portability and Parallel Libraries.-
Assessing the Usability of Parallel Programming Systems: The Cowichan Problems.-
Experimentally Assessing the Usability of Parallel Programming Systems.- Experiences
with Parallel Programming Tools.- The MPI Message Passing Interface Standard.- An
Efficient Implementation of MPI.- Post: A New Postal Delivery Model.- Asynchronous
Backtrackable Communications in the SLOOP Object-Oriented Language.- A Parallel 1/0
System for High-Performance Distributed Computing.- Language and Compiler Support
for Parallel 1/0O.- Locality in Scheduling Models of Parallel Computation.- A Load
Balancing Algorithm for Massively Parallel Systems.- Static Performance Prediction in
PCASE: A Programming Environment for Parallel Supercomputers.- A Performance Tool
for High-Level Parallel Programming Languages.- Implementation of a Scalable Trace
Analysis Tool.- The Design of a Tool for Parallel Program Performance Analysis and
Tuning.- The MPP Apprentice Performance Tool: Delivering the Performance of the Cray
T3D.- Optimized Record-Replay Mechanism for RPC-based Parallel Programming.-
Abstract Debugging of Distributed Applications.- Design of a Parallel Object-Oriented
Linear Algebra Library.- A Library for Coarse Grain Macro-Pipelining in Distributed
Memory Architectures.- An Improved Massively Parallel Implementation of Colored Petri-
Net Specifications.- A Tool for Parallel System Configuration and Program Mapping
based on Genetic Algorithms.- Emulating a Paragon XP/S on a Network of Workstations.-
Evaluating VLIW-in-the-large.- Implementing a N-Mixed Memory Model on a Distributed
Memory System.- Working Group Report: Reducing the Complexity of Parallel Software
Development.- Working Group Report: Usability of Parallel Programming System.-
Working Group Report: Skeletons/Templates.

Hardware and Software: Verification and Testing

Mit der Verfugbarkeit verteilter Systeme wachst der Bedarf an einer fundamentalen
Diskussion dieses Gebiets. Hier ist sie! Abgedeckt werden die grundlegenden Konzepte
wie Zeit, Zustand, Gleichzeitigkeit, Reihenfolge, Kenntnis, Fehler und Ubereinstimmung.
Die Betonung liegt auf der Entwicklung allgemeiner Mechanismen, die auf eine Vielzahl
von Problemen angewendet werden kénnen. Sorgfaltig ausgewahlte Beispiele
(Taktgeber, Sperren, Kameras, Sensoren, Controller, Slicer und Syncronizer) dienen
gleichzeitig der Vertiefung theoretischer Aspekte und deren Umsetzung in die Praxis.
Alle vorgestellten Algorithmen werden mit durchschaubaren, induktionsbasierten
Verfahren bewiesen.

Programming Environments for Massively Parallel Distributed
Systems

Elements of Distributed Computing
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