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The story is about a young fifteen-year-old shepherd boy named Dyrus who lived in a remote
area in the kingdom of Persia during the time of Christ's birth. Dyrus was constantly asking his
father and grandfather about the stars, the sun, the moon, the clouds, and just about
everything in nature including such questions as how do birds fly and how does water get up in
the sky to make rain. His father and grandfather could not answer the questions but tried to
keep Dyrus' questions directed to his becoming a shepherd to carry on the family work. Dyrus
noticed a special star one night while on a wolf hunt with his father and his father's friend. Only
Dyrus saw the star. The king's two wise men saw the star, too. One of the wise men ventured
to a tall mountain close to Dyrus' home to better observe the star. There the wise man and
Dyrus meet, and Dyrus' life is changed forever. Dyrus becomes a student of the two wise men.
In the wise men's search to answer the king's questions about the mysterious star, Dyrus is
caught up in an adventure of a lifetime.
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".
This book describes a radically new approach and technology for setting reliability
requirements based on minimum failure-free operating periods (MFFOP technology). It covers
how systems characterized by high cost (consequences) of failure, to develop reliability
analysis driven by the consequences of failure.
In ordinary life "reliability" is an ephemeral but desirable property of a machine or service that
is generally judged in a very subjective manner. But for an engineer, reliability has large
financial implications in terms of maintenance policies, running costs, and spares stockholding.
Insafety critical situations (transport or military equipment), the implications are wider;
therefore, it is very important to be able to quantify reliability. This book is an introduction to
reliability analysis. Since it is aimed at engineers, it begins by assuming no prior statistical
knowledge.It teaches by example taken from engineering problems. Exercises are built around
real machines and events, and the solutions given illuminate the subject. It is the first book of
its kind aimed at those for whom reliability analysis has far-reaching consequences.
An Introduction to Reliability and Maintainability EngineeringMcGraw-Hill Science, Engineering
& Mathematics
Suitable for students of all engineering disciplines and professional engineers alike, this
interdisciplinary and user-friendly text will enable the reader to apply the principles of quality
and reliability to manufacturing processes and engineering systems.

Many real systems are composed of multi-state components with different performance
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levels and several failure modes. These affect the whole system's performance. Most
books on reliability theory cover binary models that allow a system only to function
perfectly or fail completely. "The Universal Generating Function in Reliability Analysis
and Optimization" is the first book that gives a comprehensive description of the
universal generating function technique and its applications in binary and multi-state
system reliability analysis. Features: - an introduction to basic tools of multi-state
system reliability and optimization; - applications of the universal generating function in
widely used multi-state systems; - examples of the adaptation of the universal
generating function to different systems in mechanical, industrial and software
engineering. This monograph will be of value to anyone interested in system reliability,
performance analysis and optimization in industrial, electrical and nuclear engineering.
A complete revision of the classic text on reliability engineering, written by an expanded
author team with increased industry perspective Introduction to Reliability Engineering
provides a thorough and well-balanced overview of the fundamental aspects of
reliability engineering and describes the role of probability and statistical analysis in
predicting and evaluating reliability in a range of engineering applications. Covering
both foundational theory and real-world practice, this classic textbook helps students of
any engineering discipline understand key probability concepts, random variables and
their use in reliability, Weibull analysis, system safety analysis, reliability and
environmental stress testing, redundancy, failure interactions, and more. Extensively
revised to meet the needs of today’s students, the third edition fully reflects current
industrial practices and provides a wealth of new examples and problems that now
require the use of statistical software for both simulation and analysis of data. A brandnew chapter examines Failure Modes and Effects Analysis (FMEA), and a greatly
expanded chapter on Reliability Testing, while new and expanded sections cover topics
such as applied probability, probability plotting with software, the Monte Carlo
simulation, and reliability and safety risk. Throughout the text, increased emphasis is
placed on the Weibull distribution and its use in reliability engineering. Presenting
students with an interdisciplinary perspective on reliability engineering, this textbook:
Presents a clear and accessible introduction to reliability engineering that assumes no
prior background knowledge of statistics and probability Teaches students how to solve
problems involving reliability data analysis using software including Minitab and Excel
Features new and updated examples, exercises, and problems sets drawn from a
variety of engineering fields Includes several useful appendices, worked examples,
answers to selected exercises, and a companion website Introduction to Reliability
Engineering, Third Edition remains the perfect textbook for both advanced
undergraduate and graduate students in all areas of engineering and manufacturing
technology.
Presenting a radically new approach and technology for setting reliability requirements,
this superb book also provides the first comprehensive overview of the M/F-FOP
philosophy and its applications. * Each chapter covers probabilistic models, statistical
and numerical procedures, applications and/or case studies * Comprehensively
examines a new methodology for problem solving in the context of real reliability
engineering problems * All models have been implemented in C++ * The algorithms
and programming code supplied can be used as a software toolbox for setting MFFOP
* Case studies are taken from the nuclear, automotive and offshore industry to provide
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'real-world' applications.
Reliability analysis is concerned with the analysis of devices and systems whose
individual components are prone to failure. This textbook presents an introduction to
reliability analysis of repairable and non-repairable systems. It is based on courses
given to both undergraduate and graduate students of engineering and statistics as well
as in workshops for professional engineers and scientists. As aresult, the book
concentrates on the methodology of the subject and on understanding theoretical
results rather than on its theoretical development. An intrinsic aspect of reliability
analysis is that the failure of components is best modelled using techniques drawn from
probability and statistics. Professor Zacks covers all the basic concepts required from
these subjects and covers the main modern reliability analysis techniques thoroughly.
These include: the graphical analysis of life data, maximum likelihood estimation and
bayesian likelihood estimation. Throughout the emphasis is on the practicalities of the
subject with numerous examples drawn from industrial and engineering settings.
This book presents the state-of-the-art in quality and reliability engineering from a
product life-cycle standpoint. Topics in reliability include reliability models, life data
analysis and modeling, design for reliability as well as accelerated life testing and
reliability growth analysis, while topics in quality include design for quality, acceptance
sampling and supplier selection, statistical process control, production tests such as
environmental stress screening and burn-in, warranty and maintenance. The book
provides comprehensive insights into two closely related subjects, and includes a
wealth of examples and problems to enhance readers’ comprehension and link theory
and practice. All numerical examples can be easily solved using Microsoft Excel. The
book is intended for senior undergraduate and postgraduate students in related
engineering and management programs such as mechanical engineering,
manufacturing engineering, industrial engineering and engineering management
programs, as well as for researchers and engineers in the quality and reliability fields.
Dr. Renyan Jiang is a professor at the Faculty of Automotive and Mechanical
Engineering, Changsha University of Science and Technology, China.
An introduction and explanation of pragmatic methods and techniques for reliability and
risk studies, and a discussion of their uses and limitations. It features computer
software that illustrates numerous examples found in the book, offering to help
engineers and students solve problems. There is a module on Bayesian estimation.
The computer disk is written in Visual Basic and is compatible with Microsoft Excel
spreadsheets.
Defects generate a great economic problem for suppliers who are faced with increased duties.
Customers expect increased efficiency and dependability of technical product of - also growing
- complexity. The authors give an introduction to a theory of dependability for engineers. The
book may serve as a reference book as well, enhancing the knowledge of the specialists and
giving a lot of theoretical background and information, especially on the dependability analysis
of whole systems.
This book presents the state-of-the-art methodology and detailed analytical models and
methods used to assess the reliability of complex systems and related applications in statistical
reliability engineering. It is a textbook based mainly on the author’s recent research and
publications as well as experience of over 30 years in this field. The book covers a wide range
of methods and models in reliability, and their applications, including: statistical methods and
model selection for machine learning; models for maintenance and software reliability;
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statistical reliability estimation of complex systems; and statistical reliability analysis of k out of
n systems, standby systems and repairable systems. Offering numerous examples and solved
problems within each chapter, this comprehensive text provides an introduction to reliability
engineering graduate students, a reference for data scientists and reliability engineers, and a
thorough guide for researchers and instructors in the field.
In its first edition this book successfully enabled readers, with little or no prior knowledge of
computing or statistics, to develop reliable and valid tests and scales for assessment or
research purposes. In this edition, the author has thoroughly updated the text to include new
recent advances in computer software and provide information on relevant internet resources.
The book contains detailed guidelines for locating and constructing psychological measures,
including descriptions of popular psychological measures and step-by-step instructions for
composing a measure, entering data and computing reliability and validity of test results.
Advanced techniques such as factor analysis, analysis of covariance and multiple regression
analysis are presented for the beginner. An Introduction to Psychological Tests and Scales
provides a clear, concise and jargon-free primer for all those embarking in fieldwork or
research analysis. It will be an invaluable tool for undergraduates and postgraduates in
psychology and a useful text for students and professionals in related disciplines.
Ernst G. Frankel This book has its origin in lecture notes developed over several years for use
in a course in Systems Reliability for engineers concerned with the design of physical systems
such as civil structures, power plants, and transport vehicles of all types. Increasing public
concern with the reliability o~ systems for reasons of human safety, environmental protection,
and acceptable ir. vestment risk limitations has resulted in an increasing interest by engineers
in the formal applica~i0n of reliability theory to e~gineering desian. At the same time there is a
demand for more effective approaches to the des~gn of procedures for the operation and use
of man-made syste~s and more meaningful assessment of the risks intr)duction and use of
such a system poses both when operating as designed and when operating at below design
performance. The purpose of the book is to provide a sound, yet practical, introduction to
reliability analysis and risk assessment which can be used by professionals in engineering,
planning, management, and economics to improve the design, operation, and risk assessment
of systems of interest. The text should be useful for students in many disciplines and is
designed for fourth~year undergraduates or first-year graduate students. I would like to
acknowledge the help of many of my graduate students who contributed to the development of
this book by offering comments and criticism. Similarly I would like to thank Mrs.
eliability and safety are fundamental attributes of any modern technological system. To achieve
this, diverse types of protection barriers are placed as safeguards from the hazard posed by
the operation of the system, within a multiple-barrier design concept. These barriers are
intended to protect the system from failures of any of its elements, hardware, software, human
and organizational. Correspondingly, the quantification of the probability of failure of the
system and its protective barriers, through reliability and risk analyses, becomes a primary task
in both the system design and operation phases. This exercise book serves as a
complementary tool supporting the methodology concepts introduced in the books "An
introduction to the basics of reliability and risk analysis" and "Computational methods for
reliability and risk analysis" by Enrico Zio, in that it gives an opportunity to familiarize with the
applications of classical and advanced techniques of reliability and risk analysis. This book is
also available as a set with Computational Methods for Reliability and Risk Analysis and An
Introduction to the Basics of Reliability and Risk Analysis.
Introductory technical guidance for electrical engineers and other professional engineers and
construction managers interested in electronic security and communication systems. Here is
what is discussed: 1. RELIABILITY CONSIDERATIONS 2. OPERATOR INTERFACES 3.
SECURITY CONSIDERATIONS.
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Using an interdisciplinary perspective, this outstanding book provides an introduction to the
theory and practice of reliability engineering. This revised edition contains a number of
improvements: new material on quality-related methodologies, inclusion of spreadsheet
solutions for certain examples, a more detailed treatment which ties the load-capacity
approach to reliability to failure rate methodology; a new section dealing with safety hazards of
products and equipment.
Structural engineers devote all their effort to meeting society¿s expectations efficiently.
Engineers and scientists work together to develop solutions to structural problems. Given that
nothing is absolutely and eternally safe, the goal is to attain an acceptably small probability of
failure for a structure. Reliability analysis is part of the science and practice of engineering
today, not only with respect to the safety of structures, but also for questions of serviceability
and other requirements of technical systems that might be impacted by some probability. The
present volume takes a rather broad approach to the safety of structures and related topics. It
treats the underlying concepts of risk and safety and introduces the reader to the main
concepts and strategies for dealing with hazards. A chapter is devoted to the processing of
data into information that is relevant for applying reliability theory. The two main chapters deal
with the modelling of structures and with methods of reliability analysis. Another chapter
focuses on problems related to establishing target reliabilities, assessing existing structures,
and on effective strategies against human error. The Appendix supports the application of the
methods proposed and refers readers to a number of related computer programs.
The principles of reliability engineering are presented here in a way which should be of use
both to students and practising engineers. Subjects covered include specification, statistics of
failure, methods of increasing system reliability, spare parts and software reliability.
With computers becoming embedded as controllers in everything fromnetwork servers to the
routing of subway schedules to NASAmissions, there is a critical need to ensure that systems
continueto function even when a component fails. In this book, bestsellingauthor Martin
Shooman draws on his expertise in reliabilityengineering and software engineering to provide a
complete andauthoritative look at fault tolerant computing. He clearly explainsall fundamentals,
including how to use redundant elements in systemdesign to ensure the reliability of computer
systems andnetworks. Market: Systems and Networking Engineers, Computer Programmers,
ITProfessionals.
The necessity of expertise for tackling the complicated and multidisciplinary issues of safety
and risk has slowly permeated into all engineering applications so that risk analysis and
management has gained a relevant role, both as a tool in support of plant design and as an
indispensable means for emergency planning in accidental situations. This entails the
acquisition of appropriate reliability modeling and risk analysis tools to complement the basic
and specific engineering knowledge for the technological area of application.Aimed at
providing an organic view of the subject, this book provides an introduction to the principal
concepts and issues related to the safety of modern industrial activities. It also illustrates the
classical techniques for reliability analysis and risk assessment used in current practice.
Grasp the basics of reliability techniques in engineering design With an emphasis on the
problem of quantifying reliability in product design and testing, Reliability in Engineering Design
provides a complete overview of the topic. Beginning with an introduction to reliability, the text
then proceeds in a logical manner through related, relevant topics. Discussed at length are
terms and measures used in reliability testing, static reliability models, probabilistic approaches
to design reliability, analysis of complex systems, and obtaining reliability estimates from test
data. To provide a connection between theory and practice, simple design examples are
utilized to fully describe and illustrate design reliability methodologies, making the text an
excellent resource for both experienced engineers and those new to these reliability
techniques.
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This publication provides introductory technical guidance for electrical and
electronics engineers and other professional engineers and facility managers
interested in power and communication systems operation and security for
facilities (SCADA systems).
Introduction to Fuzzy Reliability treats fuzzy methodology in hardware reliability
and software reliability in a relatively systematic manner. The contents of this
book are organized as follows. Chapter 1 places reliability engineering in the
scope of a broader area, i.e. system failure engineering. Readers will find that
although this book is confined to hardware and software reliability, it may be
useful for other aspects of system failure engineering, like maintenance and
quality control. Chapter 2 contains the elementary knowledge of fuzzy sets and
possibility spaces which are required reading for the rest of this book. This
chapter is included for the overall completeness of the book, but a few points
(e.g. definition of conditional possibility and existence theorem of possibility
space) may be new. Chapter 3 discusses how to calculate probist system
reliability when the component reliabilities are represented by fuzzy numbers,
and how to analyze fault trees when probabilities of basic events are fuzzy.
Chapter 4 presents the basic theory of profust reliability, whereas Chapter 5
analyzes the profust reliability behavior of a number of engineering systems.
Chapters 6 and 7 are devoted to probist reliability theory from two different
perspectives. Chapter 8 discusses how to model software reliability behavior by
using fuzzy methodology. Chapter 9 includes a number of mathematical
problems which are raised by applications of fuzzy methodology in hardware and
software reliability, but may be important for fuzzy set and possibility theories.
This book shows how to build in and assess reliability, availability, maintainability,
and safety (RAMS) of components, equipment, and systems. It presents the state
of the art of reliability (RAMS) engineering, in theory & practice, and is based on
over 30 years author's experience in this field, half in industry and half as
Professor of Reliability Engineering at the ETH, Zurich. The book structure allows
rapid access to practical results. Methods & tools are given in a way that they can
be tailored to cover different RAMS requirement levels. Thanks to Appendices A6
- A8 the book is mathematically self-contained, and can be used as a textbook or
as a desktop reference with a large number of tables (60), figures (210), and
examples / exercises^ 10,000 per year since 2013) were the motivation for this
final edition, the 13th since 1985, including German editions. Extended and
carefully reviewed to improve accuracy, it represents the continuous
improvement effort to satisfy reader's needs and confidence. New are an
introduction to risk management with structurally new models based on semiMarkov processes & to the concept of mean time to accident, reliability &
availability of a k-out-of-n redundancy with arbitrary repair rate for n - k=2, 10
new homework problems, and refinements, in particular, on multiple failure
mechanisms, approximate expressions, incomplete coverage, data analysis, and
comments on ë, MTBF, MTTF, MTTR, R, PA.
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This practical and modern approach to reliability deals with core concepts, major
models, and proven techniques. The computer software packaged in the
Instructor's Manual allows students to focus on concepts and analysis instead of
tedius numerical calculations. Relevant to all departments of engineering,
particularly industrial, this text provides an introduction to probability and
statistical techniques that is necessary to support the development of reliability
and maintainability concepts.
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