Simulation Arena Examples With Solutions

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 rgsealt/rzczhers and practitioners in the fields of
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computational statistics, engineering, and computer science who use statistical modeling
techniques.

This is a primary purpose of Flight Simulation.

This book describes CoSMoS (Complex Systems Modelling and Simulation), a pattern-based
approach to engineering trustworthy simulations that are both scientifically useful to the
researcher and scientifically credible to third parties. This approach emphasises three key
aspects to this development of a simulation as a scientific instrument: the use of explicit
models to capture the scientific domain, the engineered simulation platform, and the
experimental results of running simulations; the use of arguments to provide evidence that the
scientific instrument is fit for purpose; and the close co-working of domain scientists and
simulation software engineers. In Part | the authors provide a managerial overview: the
rationale for and benefits of using the CoSMoS approach, and a small worked example to
demonstrate it in action. Part Il is a catalogue of the core patterns. Part Il lists more specific
“helper” patterns, showing possible routes to a simulation. Finally Part IV documents
CellBranch, a substantial case study developed using the CoSMoS approach.

This is the first book to completely cover the whole body of knowledge of Six Sigma and
Design for Six Sigma with Simulation Methods as outlined by the American Society for Quality.
Both simulation and contemporary Six Sigma methods are explained in detail with practical
examples that help understanding of the key features of the design methods. The systems
approach to designing products and services as well as problem solving is integrated into the
methods discussed.

Computer modeling and simulation (M&S) allows engineers to study and analyze complex
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systems. Discrete-event system (DES)-M&S is used in modern management, industrial
engineering, computer science, and the military. As computer speeds and memory capacity
increase, so DES-M&S tools become more powerful and more widely used in solving real-life
problems. Based on over 20 years of evolution within a classroom environment, as well as on
decades-long experience in developing simulation-based solutions for high-tech industries,
Modeling and Simulation of Discrete-Event Systems is the only book on DES-M&S in which all
the major DES modeling formalisms — activity-based, process-oriented, state-based, and event-
based — are covered in a unified manner: A well-defined procedure for building a formal model
in the form of event graph, ACD, or state graph Diverse types of modeling templates and
examples that can be used as building blocks for a complex, real-life model A systematic, easy-
to-follow procedure combined with sample C# codes for developing simulators in various
modeling formalisms Simple tutorials as well as sample model files for using popular off-the-
shelf simulators such as SIGMA®, ACE®, and Arena® Up-to-date research results as well as
research issues and directions in DES-M&S Modeling and Simulation of Discrete-Event
Systems is an ideal textbook for undergraduate and graduate students of simulation/industrial
engineering and computer science, as well as for simulation practitioners and researchers.
APPLIED SIMULATION MODELING provides the student with both a conceptual introduction
to the concepts of simulation modeling and practical experience with real examples using
popular commercial simulation packages ARENA and @Risk. The coverage includes Risk
Simulation, Dynamic Systems, and Discrete Event Simulation models. Throughout the text, the
authors show readers how they can use simulation in the context of decision making. Practical

examples from Operations Management, Manufacturing, Health Care, and Finance are
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included throughout to give students an appreciation for the wide scope of application and the
robust nature of simulation modeling. Special student editions of ARENA and @Risk are
packaged with the text.

This text looks at mine planning and equipment and covers topics such as: design and
planning of surface and underground mines; geotechnical stability in surface and underground
mines; and mining and the environment.

Computer simulation models a real-life or hypothetical situation on a computer to study
how the system works. System Simulation and Modelingdiscusses system modeling
and simulation through examples and applications from computer systems, statistics,
manufacturing and insurance. It discusses materials for building a simulation model,
evaluating results and taking decisions based on results. Also, Arena and step-by-step
approach to convert a problem statement into an Arena simulation model are discussed
along with commercially-available software on simulation like GPSS, SIMSCRIPT and
DYNAMO.

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.
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This comprehensive textbook/reference provides an in-depth overview of the key
aspects of transportation analysis, with an emphasis on modeling real transportation
systems and executing the models. Topics and features: presents comprehensive
review questions at the end of each chapter, together with detailed case studies, useful
links, references and suggestions for further reading; supplies a variety of teaching
support materials at the book’s webpage on Springer.com, including a complete set of
lecture slides; examines the classification of models used for multimodal transportation
systems, and reviews the models and evaluation methods used in transportation
planning; explains traffic assignment to road networks, and describes computer
simulation integration platforms and their use in the transportation systems sector;
provides an overview of transportation simulation tools, and discusses the critical
Issues in the design, development and use of the simulation models.
This second edition describes the fundamentals of modelling and simulation of
continuous-time, discrete time, discrete-event and large-scale systems. Coverage new
to this edition includes: a chapter on non-linear systems analysis and modelling,
complementing the treatment of of continuous-time and discrete-time systems and a
chapter on the computer animation and visualization of dynamical systems motion.
Defining Simulation in its broadest aspect as embodying a certain model to represent
the behavior of a system, whether that may be an economic or an engineering one, with
which conducting experiments is attainable. Such a technique enables the
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management
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.
Discover How to Apply DES to Problems Encountered in HTA Discrete event simulation
(DES) has traditionally been used in the engineering and operations research fields.
The use of DES to inform decisions about health technologies is still in its infancy.
Written by specialists at the forefront of this area, Discrete Event Simulation for Health
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Technology Assessment is the first book to make all the central concepts of DES
relevant for health technology assessment (HTA). Accessible to beginners, the book
requires no prerequisites and describes the concepts with as little jargon as possible.
The book first covers the essential concepts and their implementation. It next provides
a fully worked out example using both a widely available spreadsheet program
(Microsoft Excel) and a popular specialized simulation package (Arena). It then
presents approaches to analyze the simulations, including the treatment of uncertainty;
tackles the development of the required equations; explains the techniques to verify
that the models are as efficient as possible; and explores the indispensable topic of
validation. The book also covers a variety of non-essential yet handy topics, such as
the animation of a simulation and extensions of DES, and incorporates a real case
study involving screening strategies for breast cancer surveillance. This book guides
you in leveraging DES in your assessments of health technologies. After reading the
chapters in sequence, you will be able to construct a realistic model designed to help in
the assessment of a new health technology.

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
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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.

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, ;’:md self study. The book is widely
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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-graduate-
student 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).

Discrete event simulation and agent-based modeling are increasingly recognized
as critical for diagnosing and solving process issues in complex systems.
Introduction to Discrete Event Simulation and Agent-based Modeling covers the
techniques needed for success in all phases of simulation projects. These
include: ¢ Definition — The reader will learn how to plan a project and

communicate using a charter. ¢ Input analysis — The reader will discover how to
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determine defensible sample sizes for all needed data collections. They will also
learn how to fit distributions to that data. « Simulation — The reader will
understand how simulation controllers work, the Monte Carlo (MC) theory behind
them, modern verification and validation, and ways to speed up simulation using
variation reduction techniques and other methods. « Output analysis — The
reader will be able to establish simultaneous intervals on key responses and
apply selection and ranking, design of experiments (DOE), and black box
optimization to develop defensible improvement recommendations. ¢ Decision
support — Methods to inspire creative alternatives are presented, including lean
production. Also, over one hundred solved problems are provided and two full
case studies, including one on voting machines that received international
attention. Introduction to Discrete Event Simulation and Agent-based Modeling
demonstrates how simulation can facilitate improvements on the job and in local
communities. It allows readers to competently apply technology considered key
in many industries and branches of government. It is suitable for undergraduate
and graduate students, as well as researchers and other professionals.

The Panel on Statistical Methods for Testing and Evaluating Defense Systems
had a broad mandate-to examine the use of statistics in conjunction with defense

testing. This involved examining methocgg,zfor software testing, reliability test
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planning and estimation, validation of modeling and simulation, and use of
modem techniques for experimental design. Given the breadth of these areas,
including the great variety of applications and special issues that arise, making a
contribution in each of these areas required that the Panel's work and
recommendations be at a relatively general level. However, a variety of more
specific research issues were either brought to the Panel's attention by members
of the test and acquisition community, e.g., what was referred to as Dubin's
challenge (addressed in the Panel's interim report), or were identified by
members of the panel. In many of these cases the panel thought that a more in-
depth analysis or a more detailed application of suggestions or recommendations
made by the Panel would either be useful as input to its deliberations or could be
used to help communicate more individual views of members of the Panel to the
defense test community. This resulted in several research efforts. Given various
criteria, especially immediate relevance to the test and acquisition community,
the Panel has decided to make available three technical or background papers,
each authored by a Panel member jointly with a colleague. These papers are
individual contributions and are not a consensus product of the Panel; however,
the Panel has drawn from these papers in preparation of its final report:

Statistics, Testing, and Defense Acquisit/iztgn. The Panel has found each of these
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papers to be extremely useful and they are strongly recommended to readers of
the Panel's final report.

Simulation with Arena provides a comprehensive treatment of simulation using
industry-standard Arena software. The text starts by having the reader develop
simple high-level models, and then progresses to advanced modeling and
analysis. Statistical design and analysis of simulation experiments is integrated
with the modeling chapters, reflecting the importance of mathematical modeling
of these activities.

Real-Time Simulation Technologies: Principles, Methodologies, and Applications
Is an edited compilation of work that explores fundamental concepts and basic
techniques of real-time simulation for complex and diverse systems across a
broad spectrum. Useful for both new entrants and experienced experts in the
field, this book integrates coverage of detailed theory, acclaimed methodological
approaches, entrenched technologies, and high-value applications of real-time
simulation—all from the unique perspectives of renowned international
contributors. Because it offers an accurate and otherwise unattainable
assessment of how a system will behave over a particular time frame, real-time
simulation is increasingly critical to the optimization of dynamic processes and

adaptive systems in a variety of enterpri7<,es. These range in scope from the
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maintenance of the national power grid, to space exploration, to the development
of virtual reality programs and cyber-physical systems. This book outlines how,
for these and other undertakings, engineers must assimilate real-time data with
computational tools for rapid decision making under uncertainty. Clarifying the
central concepts behind real-time simulation tools and techniques, this one-of-a-
kind resource: Discusses the state of the art, important challenges, and high-
impact developments in simulation technologies Provides a basis for the study of
real-time simulation as a fundamental and foundational technology Helps readers
develop and refine principles that are applicable across a wide variety of
application domains As science moves toward more advanced technologies,
unconventional design approaches, and unproven regions of the design space,
simulation tools are increasingly critical to successful design and operation of
technical systems in a growing number of application domains. This must-have
resource presents detailed coverage of real-time simulation for system design,
parallel and distributed simulations, industry tools, and a large set of applications.

Simulation with ArenaMcGraw-Hill Science, Engineering & Mathematics

Models and simulations are an important first step in developing computer applications to solve

real-world problems. However, in order to be truly effective, computer programmers must use

formal modeling languages to evaluate these simulations. Formal Languages for Computer
Page 13/22



Simulation: Transdisciplinary Models and Applications investigates a variety of programming
languages used in validating and verifying models in order to assist in their eventual
implementation. This book will explore different methods of evaluating and formalizing
simulation models, enabling computer and industrial engineers, mathematicians, and students
working with computer simulations to thoroughly understand the progression from simulation to
product, improving the overall effectiveness of modeling systems.

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 *
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Includes CD with sample ARENA modeling programs

The only complete guide to all aspects and uses of simulation-from 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

"This is an excellent and well-written text on discrete event simulation with a focus on
applications in Operations Research. There is substantial attention to programming, output
analysis, pseudo-random number generation and modelling and these sections are quite
thorough. Methods are provided for generating pseudo-random numbers (including combining
such streams) and for generating random numbers from most standard statistical distributions."
--ISI Short Book Reviews, 22:2, August 2002

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
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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.

Modeling and Simulation in Python teaches readers how to analyze real-world scenarios using
the Python programming language, requiring no more than a background in high school math.
Modeling and Simulation in Python is a thorough but easy-to-follow introduction to physical
modeling--that is, the art of describing and simulating real-world systems. Readers are guided
through modeling things like world population growth, infectious disease, bungee jumping,
baseball flight trajectories, celestial mechanics, and more while simultaneously developing a
strong understanding of fundamental programming concepts like loops, vectors, and functions.
Clear and concise, with a focus on learning by doing, the author spares the reader abstract,
theoretical complexities and gets right to hands-on examples that show how to produce useful
models and simulations.

Object Oriented Simulation will qualify as a valuable resource to students and accomplished
professionals and researchers alike, as it provides an extensive, yet comprehensible
introduction to the basic principles of object-oriented modeling, design and implementation of

simulation models. Key features include an introduction to modern commercial graphical
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simulation and animation software, accessible breakdown of OOSIimL language constructs
through various programming principles, and extensive tutorial materials ideal for
undergraduate classroom use.

This work was the first text on Arena, the very popular simulation modelling
software. What makes this text the authoritative source on Arena is that it was
written by its creators. The new edition will follow in the tradition of the first edition
in its tutorial style (via a sequence of carefully crafted examples) and an
accessible writing style. The updates will include thorough coverage of the new
version of the Arena software (Arena 4.0), a revised statistical-analysis material,
and additional exercises and examples. A CD-ROM, containing the Standard
version of the Arena software, accompanies the book.

Virtual and augmented reality is the next frontier of technological innovation. As
technology exponentially evolves, so do the ways in which humans interact and
depend upon it. Virtual and Augmented Reality: Concepts, Methodologies, Tools,
and Applications is a comprehensive reference source for the latest scholarly
material on the trends, techniques, and uses of virtual and augmented reality in
various fields, and examines the benefits and challenges of these developments.
Highlighting a range of pertinent topics, such as human-computer interaction,

digital self-identity, and virtual reconstruction, this multi-volume book is ideally
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designed for researchers, academics, professionals, theorists, students, and
practitioners interested in emerging technology applications across the digital
plane.

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

Simulation with Arena provides a comprehensive treatment of simulation using
industry-standard Arena software. The text starts by having the reader develop
simple high-level models, and then progresses to advanced modeling and
analysis. Statistical design and analysis of simulation experiments is integrated
with the modeling chapters, reflecting the importance of mathematical modeling
of these activities. An informal, tutorial writing style is used to aid the beginner in
fully understanding the ideas and topics presented. The academic version of
Arena and example files are available through the book's website. McGraw-Hill is
proud to offer Connect with the sixth edition of Kelton's, Simulation with Arena.
This innovative and powerful system helps your students learn more efficiently

and gives you the ability to customize your homework problems simply and
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easily. Track individual student performance - by question, assignment, or in
relation to the class overall with detailed grade reports. ConnectPlus provides
students with all the advantages of Connect, plus 24/7 access to an eBook.
Kelton's Simulation with Arena, sixth edition, includes the power of McGraw-Hill's
LearnSmart a proven adaptive learning system that helps students learn faster,
study more efficiently, and retain more knowledge through a series of adaptive
guestions. This innovative study tool pinpoints concepts the student does not
understand and maps out a personalized plan for success.

A revitalized version of the popular classic, the Encyclopedia of Library and
Information Science, Second Edition targets new and dynamic movements in the
distribution, acquisition, and development of print and online media-compiling
articles from more than 450 information specialists on topics including program
planning in the digital era, recruitment, information management, advances in
digital technology and encoding, intellectual property, and hardware, software,
database selection and design, competitive intelligence, electronic records
preservation, decision support systems, ethical issues in information, online
library instruction, telecommuting, and digital library projects.

Enjoy learning a key technology. Undergraduates and beginning graduates in

both first and second simulation courses have responded positively to the
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approach taken in this text, which illustrates simulation principles using the
popular Simio product. This economy version substitutes grayscale interior
graphics to keep costs low for students. Content: This textbook explains how to
use simulation to make better business decisions in application domains from
healthcare to mining, heavy manufacturing to supply chains, and everything in
between. It is written to help both technical and non-technical users better
understand the concepts and usefulness of simulation. It can be used in a
classroom environment or in support of independent study. Modern software
makes simulation more useful and accessible than ever and this book illustrates
simulation concepts with Simio, a leader in simulation software. Author
Statement: This book can serve as the primary text in first and second courses in
simulation at both the undergraduate and beginning-graduate levels. It is written
in an accessible tutorial-style writing approach centered on specific examples
rather than general concepts, and covers a variety of applications including an
international flavor. Our experience has shown that these characteristics make
the text easier to read and absorb, as well as appealing to students from many
different cultural and applications backgrounds. A first simulation course would
probably cover Chapter 1 through 8 thoroughly, and likely Chapters 9 and 10,

particularly for upper class or graduate level students. For a second simulation
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course, it might work to skip or quickly review Chapters 1-3 and 6, thoroughly
cover all other chapters up to Chapter 10, and use Chapter 11 as reinforcing
assignments. The text or components of it could also support a simulation
module of a few weeks within a larger survey course in programs without a stand-
alone simulation course (e.g., MBA). For a simulation module that's part of a
larger survey course, we recommend concentrating on Chapters 1, 4, and 5, and
then perhaps lightly touch on Chapters 7 and 8. The extensibility introduced in
Chapter 10 could provide some interesting project work for a graduate student
with some programming background, as it could be easily linked to other
research topics. Likewise Appendix A could be used as the lead-in to some
advanced study or research in the latest techniques in simulation-based planning
and scheduling. Supplemental course material is also available on-line. Third
Edition: The new third edition adds sections on Randomness in Simulation,
Model Debugging, and Monte Carlo simulation. In addition, the coverage of
animation, input analysis and output analysis has been significantly expanded.
There is a new appendix on simulation-based scheduling, end-of-chapter
problems have been improved and expanded, and we have incorporated many
reader suggestions. We have reorganized the material for improved flow, and

have updates throughout the book for many of the new Simio features recently
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added. A new format better supports our e-book users, and a new publisher
supports significant cost reduction for our readers.
Copyright: fa18823b3c7d8af9432ecl78fdaf41bb

Page 22/22


https://bethubb.com/
http://bethubb.com

