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Introduction to Discrete Event Systems Christos G. Cassandras 2021-11-11 This unique textbook
comprehensively introduces the field of discrete event systems, offering a breadth of coverage that makes the
material accessible to readers of varied backgrounds. The book emphasizes a unified modeling framework that
transcends specific application areas, linking the following topics in a coherent manner: language and
automata theory, supervisory control, Petri net theory, Markov chains and queueing theory, discrete-event
simulation, and concurrent estimation techniques. Topics and features: detailed treatment of automata and
language theory in the context of discrete event systems, including application to state estimation and
diagnosis comprehensive coverage of centralized and decentralized supervisory control of partially-observed
systems timed models, including timed automata and hybrid automata stochastic models for discrete event
systems and controlled Markov chains discrete event simulation an introduction to stochastic hybrid systems
sensitivity analysis and optimization of discrete event and hybrid systems new in the third edition: opacity
properties, enhanced coverage of supervisory control, overview of latest software tools This proven textbook is
essential to advanced-level students and researchers in a variety of disciplines where the study of discrete
event systems is relevant: control, communications, computer engineering, computer science, manufacturing
engineering, transportation networks, operations research, and industrial engineering. Christos G. Cassandras
is Distinguished Professor of Engineering, Professor of Systems Engineering, and Professor of Electrical and
Computer Engineering at Boston University. Stéphane Lafortune is Professor of Electrical Engineering and
Computer Science at the University of Michigan, Ann Arbor.
Discrete Event Systems Christos G. Cassandras 1993
Simulation Modeling and Analysis with ARENA Tayfur Altiok 2010-07-26 Simulation Modeling and Analysis with
Arena is a highly readable textbook which treats the essentials of the Monte Carlo discrete-event simulation
methodology, and does so in the context of a popular Arena simulation environment. It treats simulation
modeling as an in-vitro laboratory that facilitates the understanding of complex systems and experimentation
with what-if scenarios in order to estimate their performance metrics. The book contains chapters on the
simulation modeling methodology and the underpinnings of discrete-event systems, as well as the relevant
underlying probability, statistics, stochastic processes, input analysis, model validation and output analysis. All
simulation-related concepts are illustrated in numerous Arena examples, encompassing production lines,
manufacturing and inventory systems, transportation systems, and computer information systems in
networked settings. · Introduces the concept of discrete event Monte Carlo simulation, the most commonly
used methodology for modeling and analysis of complex systems · Covers essential workings of the popular
animated simulation language, ARENA, including set-up, design parameters, input data, and output analysis,
along with a wide variety of sample model applications from production lines to transportation systems ·
Reviews elements of statistics, probability, and stochastic processes relevant to simulation modeling * Ample
end-of-chapter problems and full Solutions Manual * Includes CD with sample ARENA modeling programs
Use Cases of Discrete Event Simulation Steffen Bangsow 2012-04-24 Over the last decades Discrete Event
Simulation has conquered many different application areas. This trend is, on the one hand, driven by an ever
wider use of this technology in different fields of science and on the other hand by an incredibly creative use of
available software programs through dedicated experts. This book contains articles from scientists and experts
from 10 countries. They illuminate the width of application of this technology and the quality of problems
solved using Discrete Event Simulation. Practical applications of simulation dominate in the present book. The
book is aimed to researchers and students who deal in their work with Discrete Event Simulation and which
want to inform them about current applications. By focusing on discrete event simulation, this book can also
serve as an inspiration source for practitioners for solving specific problems during their work. Decision makers
who deal with the question of the introduction of discrete event simulation for planning support and
optimization this book provides a contribution to the orientation, what specific problems could be solved with

the help of Discrete Event Simulation within the organization.
Discrete-event Simulation Lawrence M. Leemis 2006 CONTENIDO: Models - Random-number generation Discrete-event simulation - Statistics - Next-event simulation - Discrete random variables - Continuous random
variables - Output analysis - Input modeling - Projects.
System Simulation Techniques with MATLAB and Simulink Dingyü Xue 2013-09-16 System Simulation
Techniques with MATLAB and Simulinkcomprehensively explains how to use MATLAB and Simulink to
performdynamic systems simulation tasks for engineering andnon-engineering applications. This book begins
with covering the fundamentals of MATLABprogramming and applications, and the solutions to
differentmathematical problems in simulation. The fundamentals of Simulinkmodelling and simulation are then
presented, followed by coverageof intermediate level modelling skills and more advanced techniquesin
Simulink modelling and applications. Finally the modelling and simulation of engineering andnon-engineering
systems are presented. The areas covered includeelectrical, electronic systems, mechanical systems,
pharmacokineticsystems, video and image processing systems and discrete eventsystems. Hardware-in-theloop simulation and real-timeapplication are also discussed. Key features: Progressive building of simulation
skills using Simulink, frombasics through to advanced levels, with illustrations andexamples Wide coverage of
simulation topics of applications fromengineering to non-engineering systems Dedicated chapter on hardwarein-the-loop simulation and realtime control End of chapter exercises A companion website hosting a solution
manual and powerpointslides System Simulation Techniques with MATLAB and Simulink isa suitable textbook
for senior undergraduate/postgraduate coursescovering modelling and simulation, and is also an ideal
referencefor researchers and practitioners in industry.
Discrete Choice Methods with Simulation Kenneth Train 2009-07-06 This book describes the new generation of
discrete choice methods, focusing on the many advances that are made possible by simulation. Researchers
use these statistical methods to examine the choices that consumers, households, firms, and other agents
make. Each of the major models is covered: logit, generalized extreme value, or GEV (including nested and
cross-nested logits), probit, and mixed logit, plus a variety of specifications that build on these basics.
Simulation-assisted estimation procedures are investigated and compared, including maximum stimulated
likelihood, method of simulated moments, and method of simulated scores. Procedures for drawing from
densities are described, including variance reduction techniques such as anithetics and Halton draws. Recent
advances in Bayesian procedures are explored, including the use of the Metropolis-Hastings algorithm and its
variant Gibbs sampling. The second edition adds chapters on endogeneity and expectation-maximization (EM)
algorithms. No other book incorporates all these fields, which have arisen in the past 25 years. The procedures
are applicable in many fields, including energy, transportation, environmental studies, health, labor, and
marketing.
Conceptual Modeling for Discrete-Event Simulation Stewart Robinson 2010-08-02 Bringing together an
international group of researchers involved in military, business, and health modeling and simulation,
Conceptual Modeling for Discrete-Event Simulation presents a comprehensive view of the current state of the
art in the field. The book addresses a host of issues, including: What is a conceptual model? How is conceptual
modeling performed in general and in specific modeling domains? What is the role of established approaches
in conceptual modeling? Each of the book’s six parts focuses on a different aspect of conceptual modeling for
simulation. The first section discusses the purpose and requirements of a conceptual model. The next set of
chapters provides frameworks and tools for conceptual modeling. The book then describes the use of soft
systems methodology for model structuring as well as the application of software engineering methods and
tools for model specification. After illustrating how conceptual modeling is adopted in the military and
semiconductor manufacturing, the book concludes with a discussion on future research directions. This volume
offers a broad, multifaceted account of the field by presenting diverse perspectives on what conceptual
modeling entails. It also provides a basis upon which these perspectives can be compared.
Operation and Control of Electric Energy Processing Systems James A. Momoh 2010-10-26 The purpose of this
book is to provide a working knowledge and an exposure to cutting edge developments in operation and
control of electric energy processing systems. The book focuses on the modeling and control of interdependent
communications and electric energy systems, Micro-Electro-Mechanical Systems (MEMS), and the
interdisciplinary education component of the EPNES initiative.
AnyLogic 7 in Three Days Ilya Grigoryev 2015-03-20 The first practical textbook on AnyLogic 7 from AnyLogic
developers. AnyLogic is the unique simulation software that supports three simulation modeling methods:
system dynamics, discrete event, and agent based modeling and allows you to create multi-method models.
The book is structured around four examples: a model of a consumer market, an epidemic model, a job shop
model and an airport model. We also give some theory on different modeling methods. You can consider this
book as your first guide in studying AnyLogic 7.
The Industrial Electronics Handbook J. David Irwin 1997-05-09 From traditional topics that form the core of
industrial electronics, to new and emerging concepts and technologies, The Industrial Electronics Handbook, in
a single volume, has the field covered. Nowhere else will you find so much information on so many major
topics in the field. For facts you need every day, and for discussions on topics you have only dreamed of, The

Industrial Electronics Handbook is an ideal reference.
Advances in Intelligent Systems and Computing II Natalia Shakhovska 2017-11-20 This book reports on new
theories and applications in the field of intelligent systems and computing. It covers computational and
artificial intelligence methods, as well as advances in computer vision, current issues in big data and cloud
computing, computation linguistics, and cyber-physical systems. It also reports on data mining and knowledge
extraction technologies, as well as central issues in intelligent information management. Written by active
researchers, the respective chapters are based on papers presented at the International Conference on
Computer Science and Information Technologies (CSIT 2017), held on September 5–8, 2017, in Lviv, Ukraine;
and at two workshops accompanying the conference: one on inductive modeling, jointly organized by the Lviv
Polytechnic National University and the National Academy of Science of Ukraine; and another on project
management, which was jointly organized by the Lviv Polytechnic National University, the International Project
Management Association, the Ukrainian Project Management Association, the Kazakhstan Project Management
Association, and Nazarbayev University. Given its breadth of coverage, the book provides academics and
professionals with extensive information and a timely snapshot of the field of intelligent systems, and is sure to
foster new discussions and collaborations among different groups.
DEMOS A System for Discrete Event Modelling on Simula G. BIRTWISTLE 2013-11-11
Discrete-event System Simulation Jerry Banks 1996 Offers comprehensive coverage of discrete-event
simulation, emphasizing and describing the procedures used in operations research - methodology, generation
and testing of random numbers, collection and analysis of input data, verification of simulation models and
analysis of output data.
Continuous System Simulation François E. Cellier 2006-06-03 Highly computer-oriented text, introducing
numerical methods and algorithms along with the applications and conceptual tools. Includes homework
problems, suggestions for research projects, and open-ended questions at the end of each chapter. Written by
our successful author who also wrote Continuous System Modeling, a best-selling Springer book first published
in the 1991 (sold about 1500 copies).
Modelling and Simulation Louis G. Birta 2007-10-14 This book provides a balanced and integrated presentation
of modelling and simulation activity for both Discrete Event Dynamic Systems (DEDS) and Continuous Time
Dynamic Systems (CYDS). The authors establish a clear distinction between the activity of modelling and that
of simulation, maintaining this distinction throughout. The text offers a novel project-oriented approach for
developing the modelling and simulation methodology, providing a solid basis for demonstrating the
dependency of model structure and granularity on project goals. Comprehensive presentation of the
verification and validation activities within the modelling and simulation context is also shown.
Object-Oriented Discrete-Event Simulation with Java José M. Garrido 2012-12-06 Researches and developers of
simulation models state that the Java program ming language presents a unique and significant opportunity for
important changes in the way we develop simulation models today. The most important characteristics of the
Java language that are advantageous for simulation are its multi-threading capabilities, its facilities for
executing programs across the Web, and its graphics facilities. It is feasible to develop compatible and
reusable simulation components that will facilitate the construction of newer and more complex models. This is
possible with Java development environments. Another important trend that begun very recently is web-based
simulation, i.e., and the execution of simulation models using Internet browser software. This book introduces
the application of the Java programming language in discrete-event simulation. In addition, the fundamental
concepts and prac tical simulation techniques for modeling different types of systems to study their general
behavior and their performance are introduced. The approaches applied are the process interaction approach
to discrete-event simulation and object-oriented modeling. Java is used as the implementation language and
UML as the modeling language. The first offers several advantages compared to C++, the most important
being: thread handling, graphical user interfaces (QUI) and Web computing. The second language, UML (Unified
Modeling Language) is the standard notation used today for modeling systems as a collection of classes, class
relationships, objects, and object behavior.
Theory of Modeling and Simulation Bernard P. Zeigler 2018-08-14 Theory of Modeling and Simulation: Discrete
Event & Iterative System Computational Foundations, Third Edition, continues the legacy of this authoritative
and complete theoretical work. It is ideal for graduate and PhD students and working engineers interested in
posing and solving problems using the tools of logico-mathematical modeling and computer simulation.
Continuing its emphasis on the integration of discrete event and continuous modeling approaches, the work
focuses light on DEVS and its potential to support the co-existence and interoperation of multiple formalisms in
model components. New sections in this updated edition include discussions on important new extensions to
theory, including chapter-length coverage of iterative system specification and DEVS and their fundamental
importance, closure under coupling for iteratively specified systems, existence, uniqueness, non-deterministic
conditions, and temporal progressiveness (legitimacy). Presents a 40% revised and expanded new edition of
this classic book with many important post-2000 extensions to core theory Provides a streamlined introduction
to Discrete Event System Specification (DEVS) formalism for modeling and simulation Packages all the "needto-know" information on DEVS formalism in one place Expanded to include an online ancillary package,

including numerous examples of theory and implementation in DEVS-based software, student solutions and
instructors manual
Discrete-event System Simulation Jerry Banks 2010 Discrete Event System Simulation is ideal for junior- and
senior-level simulation courses in engineering, business, or computer science. It is also a useful reference for
professionals in operations research, management science, industrial engineering, and information science.
While most books on simulation focus on particular software tools, Discrete Event System Simulation examines
the principles of modeling and analysis that translate to all such tools. This language-independent text explains
the basic aspects of the technology, including the proper collection and analysis of data, the use of analytic
techniques, verification and validation of models, and designing simulation experiments. It offers an up-to-date
treatment of simulation of manufacturing and material handling systems, computer systems, and computer
networks. Students and instructors will find a variety of resources at the associated website, www.bcnn.net/,
including simulation source code for download, additional exercises and solutions, web links and errata.
System Design, Modeling, and Simulation Using Ptolemy II Claudius Ptolemaeus 2013-09-27 This book is a
definitive introduction to models of computation for the design of complex, heterogeneous systems. It has a
particular focus on cyber-physical systems, which integrate computing, networking, and physical dynamics.
The book captures more than twenty years of experience in the Ptolemy Project at UC Berkeley, which
pioneered many design, modeling, and simulation techniques that are now in widespread use. All of the
methods covered in the book are realized in the open source Ptolemy II modeling framework and are available
for experimentation through links provided in the book. The book is suitable for engineers, scientists,
researchers, and managers who wish to understand the rich possibilities offered by modern modeling
techniques. The goal of the book is to equip the reader with a breadth of experience that will help in
understanding the role that such techniques can play in design.
Simulation Modeling and Arena Manuel D. Rossetti 2015-05-26 Emphasizes a hands-on approach to learning
statistical analysis and model building through the use of comprehensive examples, problems sets, and
software applications With a unique blend of theory and applications, Simulation Modeling and Arena®,
Second Edition integrates coverage of statistical analysis and model building to emphasize the importance of
both topics in simulation. Featuring introductory coverage on how simulation works and why it matters, the
Second Edition expands coverage on static simulation and the applications of spreadsheets to perform
simulation. The new edition also introduces the use of the open source statistical package, R, for both
performing statistical testing and fitting distributions. In addition, the models are presented in a clear and
precise pseudo-code form, which aids in understanding and model communication. Simulation Modeling and
Arena, Second Edition also features: Updated coverage of necessary statistical modeling concepts such as
confidence interval construction, hypothesis testing, and parameter estimation Additional examples of the
simulation clock within discrete event simulation modeling involving the mechanics of time advancement by
hand simulation A guide to the Arena Run Controller, which features a debugging scenario New homework
problems that cover a wider range of engineering applications in transportation, logistics, healthcare, and
computer science A related website with an Instructor’s Solutions Manual, PowerPoint® slides, test bank
questions, and data sets for each chapter Simulation Modeling and Arena, Second Edition is an ideal textbook
for upper-undergraduate and graduate courses in modeling and simulation within statistics, mathematics,
industrial and civil engineering, construction management, business, computer science, and other departments
where simulation is practiced. The book is also an excellent reference for professionals interested in
mathematical modeling, simulation, and Arena.
Building Software for Simulation James J. Nutaro 2011-03-23 Fundamentals of Turbulent and Multiphase
Combustion Detailed coverage of advanced combustion topics from the author of Principles of combustion,
Second Edition Turbulence, turbulent combustion, and multiphase reacting flows have become major research
topics in recent decades due to their application across diverse fields, including energy, environment,
propulsion, transportation, industrial safety, and nanotechnology. Most of the knowledge accumulated from
this research has never been published in book form—until now. Fundamentals of Turbulent and Multiphase
Combustion presents up-to-date, integrated coverage of the fundamentals of turbulence, combustion, and
multiphase phenomena along with useful experimental techniques, including non-intrusive, laser-based
measurement techniques, providing a firm background in both contemporary and classical approaches.
Beginning with two full chapters on laminar premixed and non-premixed flames, this book takes a multiphase
approach, beginning with more common topics and moving on to higher-level applications. In addition,
Fundamentals of Turbulent and Multiphase Combustion: Addresses seven basic topical areas in combustion
and multiphase flows, including laminar premixed and non-premixed flames, theory of turbulence, turbulent
premixed and non-premixed flames, and multiphase flows Covers spray atomization and combustion, solidpropellant combustion, homogeneous propellants, nitramines, reacting boundary-layer flows, single energetic
particle combustion, and granular bed combustion Provides experimental setups and results whenever
appropriate Supported with a large number of examples and problems as well as a solutions manual,
Fundamentals of Turbulent and Multiphase Combustion is an important resource for professional engineers and
researchers as well as graduate students in mechanical, chemical, and aerospace engineering.

System Simulation, Modelling and Languages R. PANNEERSELVAM 2013-01-31 Designed as a text for
undergraduate students (B.Tech./B.E.) of Computer Science and Engineering and IT, Mechanical Engineering
and Mechatronics Engineering, and postgraduate students (M.Tech./M.E., M.Sc.) of Computer Science and
Engineering and IT and Industrial Engineering, as well as for Bachelor and Master of Computer Applications
(BCA/MCA), this well-organized book gives an in-depth analysis of the concepts of system simulation modelling
and simulation languages. The book provides detailed discussions on the fundamental and advanced concepts
of simulation. The book begins with the concept of system and the different terminologies associated with the
system. Then it presents the different methods of random number generation and their tests. Besides, the text
dwells on different probability distributions and their random variates, which are used in the simulation model,
and describes various simulation languages such as GPSS, Simula I, SIMSCRIPT, CSL, GASP, OPS-3, DYNAMO,
SIMAN and SLAM II. Further, it gives a comprehensive coverage of different queueing systems with illustrative
examples as well as the logics of simulation model for both single-server and parallel-server queueing systems.
The concluding chapters deal extensively with GPSS language, Arena simulation software and ProModel
simulation software. Key Features • Follows a step-by-step approach to derive the test results. • Gives a large
number of solved examples and well-designed chapter-end questions. • Includes several real-life Case Studies
to illustrate the concepts discussed.
Simulation with Arena W. David Kelton 2004 The first edition of this book was the first text to be written on the
Arena software, which is a very popular simulation modeling software. What makes this text the authoritative
source on Arena is that it was written by the creators of Arena themselves. The new third edition follows in the
tradition of the successful first and second editions in its tutorial style (via a sequence of carefully crafted
examples) and an accessible writing style. The updates include thorough coverage of the new version of the
Arena software (Arena 7.01), enhanced support for Excel and Access, and updated examples to reflect the new
version of software. The CD-ROM that accompanies the book contains the Academic version of the Arena
software. The software features new capabilities such as model documentation, enhanced plots, file reading
and writing, printing and animation symbols.
Simulation Modeling Handbook Christopher A. Chung 2003-07-15 The use of simulation modeling and analysis
is becoming increasingly more popular as a technique for improving or investigating process performance. This
book is a practical, easy-to-follow reference that offers up-to-date information and step-by-step procedures for
conducting simulation studies. It provides sample simulation project support materi
Performance Modeling and Design of Computer Systems Mor Harchol-Balter 2013-02-18 Written with computer
scientists and engineers in mind, this book brings queueing theory decisively back to computer science.
Discrete Event Simulation of Bus Terminals Therese Lindberg 2019-05-06 Public transport is important to
society as it provides spatial accessibility and reduces congestion and pollution in comparison to other
motorized modes. To assure a high-quality service, all parts of the system need to be well-functioning and
properly planned. One important aspect for the system's bus terminals is their capacity. This needs to be high
enough to avoid congestion and queues and the delays these may lead to. During planning processes, various
suggested designs and solutions for a terminal need to be evaluated. Estimating capacity and how well the
suggestions will function is a challenging problem, however. It requires analysis of complex interactions and
behaviour of the vehicles. This sort of analyses can preferably be carried out using microsimulation.
Furthermore, a discrete event simulation approach can make use of the fact that the path of a vehicle through
a terminal can readily be described by a sequence of events (such as arriving, starting to drive to a stop etc.).
The overall aim of this thesis is to investigate how discrete event simulation can be used to evaluate bus
terminal design and traffic control policies. The main contribution is the development of a method for bus
terminal simulation. As a first step, a discrete event simulation model of a combined bus and tram stop is
formulated. The model is tested on a real system where the current design is compared to an alternative one.
The test shows that a model developed with a discrete event approach can be used to evaluate the situation at
a stop and compare design alternatives. In the next step, a general discrete event simulation model of bus
terminals is formulated. A modular approach is introduced, where a terminal can be constructed from a set of
module building blocks. Another important contribution of the model is its spatial resolution that allows for
queues and blockages to occur throughout the terminal. By applying the simulation model in a case study, it is
shown that the model can be used to evaluate and compare various scenarios related to the layout, number of
passengers and the outside traffic situation. Lastly, the bus terminal simulation model is used in a second case
study in order to compare model output with empirical data. This study identified a number of factors that may
have had an influence on differences between observations and simulation results and that is of interest to
look further into. This includes the actual adherence to terminal rules and the effects of model parameters.
Simulation Modeling and Arena Manuel D. Rossetti 2015-06-22 Traditionally, there have been two primary
types of simulation textbooks: those that emphasize the theoretical (and mostly statistical) aspects of
simulation, and those that emphasize the simulation language or package.Simulation Modeling and Arena,
Second Edition blends these two aspects of simulation textbooks together while adding and emphasizing the
art of model building. This book features coverage of statistical analysis, which is integrated with the modeling
to emphasize the importance of both topics. The Second Edition features new topical coverage, including static

simulation and spreadsheet simulation; how simulation works and why it matters; and expanded use of Arena,
specifically the use of strings in models, the Atribute module, the OnChange block, visual dashboards, and an
introduction to 3-D animation concepts. In addition, a running example is presented throghout each chapter to
prepare readers to perform a realistic case study based on the IIE/RA contest problem. The new edition also
contains expanded topical coverage on: simulation clock within discrete event modeling simulation; statistical
modeling concepts with the theoretical basis and equationsneeded to perform the analysis by hand; increased
use of Arena Run Controller, modeling non-stationary arrival processes; and the Wait-Signal constructs.
Student Solutions Manual to accompany Simulation and the Monte Carlo Method, Student Solutions Manual
Dirk P. Kroese 2012-01-20 This accessible new edition explores the major topics in Monte Carlo simulation
Simulation and the Monte Carlo Method, Second Edition reflects the latest developments in the field and
presents a fully updated and comprehensive account of the major topics that have emerged in Monte Carlo
simulation since the publication of the classic First Edition over twenty-five years ago. While maintaining its
accessible and intuitive approach, this revised edition features a wealth of up-to-date information that
facilitates a deeper understanding of problem solving across a wide array of subject areas, such as
engineering, statistics, computer science, mathematics, and the physical and life sciences. The book begins
with a modernized introduction that addresses the basic concepts of probability, Markov processes, and
convex optimization. Subsequent chapters discuss the dramatic changes that have occurred in the field of the
Monte Carlo method, with coverage of many modern topics including: Markov Chain Monte Carlo Variance
reduction techniques such as the transform likelihood ratio method and the screening method The score
function method for sensitivity analysis The stochastic approximation method and the stochastic counter-part
method for Monte Carlo optimization The cross-entropy method to rare events estimation and combinatorial
optimization Application of Monte Carlo techniques for counting problems, with an emphasis on the parametric
minimum cross-entropy method An extensive range of exercises is provided at the end of each chapter, with
more difficult sections and exercises marked accordingly for advanced readers. A generous sampling of applied
examples is positioned throughout the book, emphasizing various areas of application, and a detailed appendix
presents an introduction to exponential families, a discussion of the computational complexity of stochastic
programming problems, and sample MATLAB® programs. Requiring only a basic, introductory knowledge of
probability and statistics, Simulation and the Monte Carlo Method, Second Edition is an excellent text for upperundergraduate and beginning graduate courses in simulation and Monte Carlo techniques. The book also
serves as a valuable reference for professionals who would like to achieve a more formal understanding of the
Monte Carlo method.
Model Engineering for Simulation Lin Zhang 2019-02-27 Model Engineering for Simulation provides a
systematic introduction to the implementation of generic, normalized and quantifiable modeling and simulation
using DEVS formalism. It describes key technologies relating to model lifecycle management, including model
description languages, complexity analysis, model management, service-oriented model composition,
quantitative measurement of model credibility, and model validation and verification. The book clearly
demonstrates how to construct computationally efficient, object-oriented simulations of DEVS models on
parallel and distributed environments. Guides systems and control engineers in the practical creation and
delivery of simulation models using DEVS formalism Provides practical methods to improve credibility of
models and manage the model lifecycle Helps readers gain an overall understanding of model lifecycle
management and analysis Supported by an online ancillary package that includes an instructors and student
solutions manual
Stochastic Modeling Barry L. Nelson 2012-10-11 Coherent introduction to techniques also offers a guide to the
mathematical, numerical, and simulation tools of systems analysis. Includes formulation of models, analysis,
and interpretation of results. 1995 edition.
Modeling and Simulation Fundamentals John A. Sokolowski 2010-07-13 An insightful presentation of the key
concepts, paradigms, and applications of modeling and simulation Modeling and simulation has become an
integral part of research and development across many fields of study, having evolved from a tool to a
discipline in less than two decades. Modeling and Simulation Fundamentals offers a comprehensive and
authoritative treatment of the topic and includes definitions, paradigms, and applications to equip readers with
the skills needed to work successfully as developers and users of modeling and simulation. Featuring
contributions written by leading experts in the field, the book's fluid presentation builds from topic to topic and
provides the foundation and theoretical underpinnings of modeling and simulation. First, an introduction to the
topic is presented, including related terminology, examples of model development, and various domains of
modeling and simulation. Subsequent chapters develop the necessary mathematical background needed to
understand modeling and simulation topics, model types, and the importance of visualization. In addition,
Monte Carlo simulation, continuous simulation, and discrete event simulation are thoroughly discussed, all of
which are significant to a complete understanding of modeling and simulation. The book also features chapters
that outline sophisticated methodologies, verification and validation, and the importance of interoperability. A
related FTP site features color representations of the book's numerous figures. Modeling and Simulation
Fundamentals encompasses a comprehensive study of the discipline and is an excellent book for modeling and

simulation courses at the upper-undergraduate and graduate levels. It is also a valuable reference for
researchers and practitioners in the fields of computational statistics, engineering, and computer science who
use statistical modeling techniques.
Discrete-Event Modeling and Simulation Gabriel A. Wainer 2018-09-03 Collecting the work of the foremost
scientists in the field, Discrete-Event Modeling and Simulation: Theory and Applications presents the state of
the art in modeling discrete-event systems using the discrete-event system specification (DEVS) approach. It
introduces the latest advances, recent extensions of formal techniques, and real-world examples of various
applications. The book covers many topics that pertain to several layers of the modeling and simulation
architecture. It discusses DEVS model development support and the interaction of DEVS with other
methodologies. It describes different forms of simulation supported by DEVS, the use of real-time DEVS
simulation, the relationship between DEVS and graph transformation, the influence of DEVS variants on
simulation performance, and interoperability and composability with emphasis on DEVS standardization. The
text also examines extensions to DEVS, new formalisms, and abstractions of DEVS models as well as the
theory and analysis behind real-world system identification and control. To support the generation and search
of optimal models of a system, a framework is developed based on the system entity structure and its
transformation to DEVS simulation models. In addition, the book explores numerous interesting examples that
illustrate the use of DEVS to build successful applications, including optical network-on-chip,
construction/building design, process control, workflow systems, and environmental models. A one-stop
resource on advances in DEVS theory, applications, and methodology, this volume offers a sampling of the
best research in the area, a broad picture of the DEVS landscape, and trend-setting applications enabled by
the DEVS approach. It provides the basis for future research discoveries and encourages the development of
new applications.
Probability and Stochastic Processes Roy D. Yates 2014-01-28 This text introduces engineering students to
probability theory and stochastic processes. Along with thorough mathematical development of the subject,
the book presents intuitive explanations of key points in order to give students the insights they need to apply
math to practical engineering problems. The first seven chapters contain the core material that is essential to
any introductory course. In one-semester undergraduate courses, instructors can select material from the
remaining chapters to meet their individual goals. Graduate courses can cover all chapters in one semester.
Simulation Modeling and Analysis Averill M. Law 2007 Since the publication of the first edition in 1982, the
goal of Simulation Modeling and Analysis has always been to provide a comprehensive, state-of-the-art, and
technically correct treatment of all important aspects of a simulation study. The book strives to make this
material understandable by the use of intuition and numerous figures, examples, and problems. It is equally
well suited for use in university courses, simulation practice, and self study. The book is widely regarded as the
"bible" of simulation and now has more than 100,000 copies in print. The book can serve as the primary text
for a variety of courses; for example: *A first course in simulation at the junior, senior, or beginning-graduatestudent level in engineering, manufacturing, business, or computer science (Chaps. 1 through 4, and parts of
Chaps. 5 through 9). At the end of such a course, the students will be prepared to carry out complete and
effective simulation studies, and to take advanced simulation courses. *A second course in simulation for
graduate students in any of the above disciplines (most of Chaps. 5 through 12). After completing this course,
the student should be familiar with the more advanced methodological issues involved in a simulation study,
and should be prepared to understand and conduct simulation research. *An introduction to simulation as part
of a general course in operations research or management science (part of Chaps. 1, 3, 5, 6, and 9).
Modeling and Control of Discrete-event Dynamic Systems Branislav Hrúz 2007-08-17 Discrete-event dynamic
systems (DEDs) permeate our world. They are of great importance in modern manufacturing processes,
transportation and various forms of computer and communications networking. This book begins with the
mathematical basics required for the study of DEDs and moves on to present various tools used in their
modeling and control. Industrial examples illustrate the concepts and methods discussed, making this book an
invaluable aid for students embarking on further courses in control, manufacturing engineering or computer
studies.
Simulation and the Monte Carlo Method Reuven Y. Rubinstein 2016-10-21 This accessible new edition explores
the major topics in Monte Carlo simulation that have arisen over the past 30 years and presents a sound
foundation for problem solving Simulation and the Monte Carlo Method, Third Edition reflects the latest
developments in the field and presents a fully updated and comprehensive account of the state-of-the-art
theory, methods and applications that have emerged in Monte Carlo simulation since the publication of the
classic First Edition over more than a quarter of a century ago. While maintaining its accessible and intuitive
approach, this revised edition features a wealth of up-to-date information that facilitates a deeper
understanding of problem solving across a wide array of subject areas, such as engineering, statistics,
computer science, mathematics, and the physical and life sciences. The book begins with a modernized
introduction that addresses the basic concepts of probability, Markov processes, and convex optimization.
Subsequent chapters discuss the dramatic changes that have occurred in the field of the Monte Carlo method,
with coverage of many modern topics including: Markov Chain Monte Carlo, variance reduction techniques

such as importance (re-)sampling, and the transform likelihood ratio method, the score function method for
sensitivity analysis, the stochastic approximation method and the stochastic counter-part method for Monte
Carlo optimization, the cross-entropy method for rare events estimation and combinatorial optimization, and
application of Monte Carlo techniques for counting problems. An extensive range of exercises is provided at
the end of each chapter, as well as a generous sampling of applied examples. The Third Edition features a new
chapter on the highly versatile splitting method, with applications to rare-event estimation, counting, sampling,
and optimization. A second new chapter introduces the stochastic enumeration method, which is a new fast
sequential Monte Carlo method for tree search. In addition, the Third Edition features new material on: •
Random number generation, including multiple-recursive generators and the Mersenne Twister • Simulation of
Gaussian processes, Brownian motion, and diffusion processes • Multilevel Monte Carlo method • New
enhancements of the cross-entropy (CE) method, including the “improved” CE method, which uses sampling
from the zero-variance distribution to find the optimal importance sampling parameters • Over 100 algorithms
in modern pseudo code with flow control • Over 25 new exercises Simulation and the Monte Carlo Method,
Third Edition is an excellent text for upper-undergraduate and beginning graduate courses in stochastic
simulation and Monte Carlo techniques. The book also serves as a valuable reference for professionals who
would like to achieve a more formal understanding of the Monte Carlo method. Reuven Y. Rubinstein, DSc, was
Professor Emeritus in the Faculty of Industrial Engineering and Management at Technion-Israel Institute of
Technology. He served as a consultant at numerous large-scale organizations, such as IBM, Motorola, and NEC.
The author of over 100 articles and six books, Dr. Rubinstein was also the inventor of the popular scorefunction method in simulation analysis and generic cross-entropy methods for combinatorial optimization and
counting. Dirk P. Kroese, PhD, is a Professor of Mathematics and Statistics in the School of Mathematics and
Physics of The University of Queensland, Australia. He has published over 100 articles and four books in a wide
range of areas in applied probability and statistics, including Monte Carlo methods, cross-entropy, randomized
algorithms, tele-traffic c theory, reliability, computational statistics, applied probability, and stochastic
modeling.
Handbook of Simulation Jerry Banks 1998-09-14 The only complete guide to all aspects and uses of simulationfrom the international leaders in the field There has never been a single definitive source of key information on
all facets of discrete-event simulation and its applications to major industries. The Handbook of Simulation
brings together the contributions of leading academics, practitioners, and software developers to offer
authoritative coverage of the principles, techniques, and uses of discrete-event simulation. Comprehensive in
scope and thorough in approach, the Handbook is the one reference on discrete-event simulation that every
industrial engineer, management scientist, computer scientist, operations manager, or operations researcher
involved in problem-solving should own, with an in-depth examination of: * Simulation methodology, from
experimental design to data analysis and more * Recent advances, such as object-oriented simulation, on-line
simulation, and parallel and distributed simulation * Applications across a full range of manufacturing and
service industries * Guidelines for successful simulations and sound simulation project management *
Simulation software and simulation industry vendors
Product-Service Integration for Sustainable Solutions Horst Meier 2013-03-14 “An Industrial Product-Service
System is characterized by the integrated and mutually determined planning, development, provision and use
of product and service shares including its immanent software components in Business-to-Business
applications and represents a knowledge-intensive socio-technical system.” – Meier, Roy, Seliger (2010) Since
the first conference in 2009, the CIRP International Conference on Industrial Product-Service Systems has
become a well-established international forum for the review and discussion of advances, research results and
industrial improvements. Researchers from all over the world have met at previous IPS2 conferences in
Cranfield (2009), Linköping (2010), Braunschweig (2011) and Tokyo (2012). In 2013, the 5th CIRP International
Conference on Industrial Product-Service Systems is held in Bochum. Important topics of IPS2 research
presented at the conference are: planning and development, sustainability, business models, operation,
service engineering, knowledge management, ICT, modeling and simulation, marketing and economic aspects
as well as the role of the human in IPS2.
Bayesian Data Analysis, Third Edition Andrew Gelman 2013-11-01 Now in its third edition, this classic book is
widely considered the leading text on Bayesian methods, lauded for its accessible, practical approach to
analyzing data and solving research problems. Bayesian Data Analysis, Third Edition continues to take an
applied approach to analysis using up-to-date Bayesian methods. The authors—all leaders in the statistics
community—introduce basic concepts from a data-analytic perspective before presenting advanced methods.
Throughout the text, numerous worked examples drawn from real applications and research emphasize the
use of Bayesian inference in practice. New to the Third Edition Four new chapters on nonparametric modeling
Coverage of weakly informative priors and boundary-avoiding priors Updated discussion of cross-validation and
predictive information criteria Improved convergence monitoring and effective sample size calculations for
iterative simulation Presentations of Hamiltonian Monte Carlo, variational Bayes, and expectation propagation
New and revised software code The book can be used in three different ways. For undergraduate students, it
introduces Bayesian inference starting from first principles. For graduate students, the text presents effective

current approaches to Bayesian modeling and computation in statistics and related fields. For researchers, it
provides an assortment of Bayesian methods in applied statistics. Additional materials, including data sets
used in the examples, solutions to selected exercises, and software instructions, are available on the book’s
web page.
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