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Supply Chain Optimization captures the latest results in a segment of current research
activity in supply chain management. This research area focuses on applying
optimization techniques to supply chain management problems. The research papers
that make up the volume provide a snapshot of state-of-the-art optimization methods
within the field. This book presents rigorous modelling approaches for supply chain
operations problems with a goal of improving supply chain performance (or the
performance of some segment thereof). It contains high-quality works from leading
researchers in the field whose expertise fits within this scope. The book provides a
diverse blend of research topics and novel modelling and solution approaches for
difficult classes of supply chain operations, planning, and design problems.
Authored by a team of experts, the new edition of this bestseller presents practical
techniques for managing inventory and production throughout supply chains. It covers
the current context of inventory and production management, replenishment systems
for managing individual inventories within a firm, managing inventory in multiple
locations and firms, and production management. The book presents sophisticated
concepts and solutions with an eye towards today’s economy of global demand, costsaving, and rapid cycles. It explains how to decrease working capital and how to deal
with coordinating chains across boundaries.
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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.
Computers have been employed for some time in engineering design mainly as
numerical or graphical tools to assist analysis and draughting. The advent of the
technology of artificial intelligence and expert systems has enabled computers to be
applied to less deterministic design tasks which require symbolic manipulation and
reasoning, instead of only routine number processing. This book presents recent
examples of such applications, focusing on mechanical and manufacturing design. The
term 'design' is interpreted here in its wider sense to include creative activities such as
planning. The book covers a wide spectrum of design operations ranging from
component and product design through to process, tooling and systems design. Its aim
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is to expose researchers, engineers and engineering designers to several
developments in the emerging field of intelligent CAD and to alert them of the
possibilites and opportunities in this exciting field.
"Facilities Design" covers modeling and analysis of the design, layout and location of
facilities. It also covers design and analysis of materials handling.
This book constitutes the refereed proceedings of the 18th International Symposium on
Methodologies for Intelligent Systems, ISMIS 2009, held in Prague, Czech Republic, in
September 2009. The 60 revised papers presented together with 4 plenary talks were
carefully reviewed and selected from over 111 submissions. The papers are organized
in topical sections on knowledge discovery and data mining, applications and intelligent
systems in Medicine, logical and theoretical aspects of intelligent systems, text mining,
applications of intelligent sysems in music, information processing, agents, machine
learning, applications of intelligent systems, complex data, general AI as well as
uncertainty.
Take the next step in Integrated Product and Process Development This pioneering
book is the first to apply state-of-the-art computational intelligence techniques to all
phases of manufacturing system design and operations. It equips engineers with a
superior array of new tools for optimizing their work in Integrated Product and Process
Development. Drawing on his extensive experience in the field of advanced
manufacturing, Andrew Kusiak has masterfully embedded coverage of data mining,
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expert systems, neural networks, autonomous reasoning techniques, and other
computational methods in chapters that cover all key facets of integrated manufacturing
system design and operations, including: * Process planning * Setup reduction *
Production planning and scheduling * Kanban systems * Manufacturing equipment
selection * Group technology * Facilities and manufacturing cell layout * Warehouse
layout * Manufacturing system product and component design * Supplier evaluation
Each chapter includes questions and problems that address key issues on model
integration and the use of computational intelligence approaches to solve difficulties
across many areas of an enterprise. Examples and case studies from real-world
industrial projects illustrate the powerfulapplication potential of the computational
techniques. Comprehensive in scope and flexible in approach, Computational
Intelligence in Design and Manufacturing is right in step with the enterprise of the
future: extended, virtual, model-driven, knowledge-based, and integrated in time and
space. It is essential reading for forward-thinking students and professional engineers
and managers working in design systems, manufacturing, and related areas.
This book is aimed at both researchers and practitioners, and provides a collection of expert
systems in manufacturing and production engineering along with their knowledge base and
rules. We believe that inclusion of the knowledge base and associated rules is essential if
practitioners are to derive full benefit from these expert systems. This unique book is the result
of our belief and the efforts of our distinguished colleagues who subscribe to this philosophy. A
total of 15 different expert systems are included in this book. These expert systems are
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preceded by an introductory chapter written by Kuo, Preface XVll Mital and Anand. The expert
system rules are included on a floppy disk in ASCII and can be easily accessed. These rules
and the description of the expert system's structure should assist the users in customizing
these systems. Overall, the expert systems included in this volume cover a fairly wide variety
of manufacturing and production engineering topics.
This book constitutes the thoroughly refereed post-conference proceedings of the 4th
International Symposium on Combinatorial Optimization, ISCO 2016, held in Vietri sul Mare,
Italy, in May 2016. The 38 revised full papers presented in this book were carefully reviewed
and selected from 98 submissions. They present original research on all aspects of
combinatorial optimization, such as algorithms and complexity; mathematical programming;
operations research; stochastic optimization; and graphs and combinatorics.
The third edition of this handbook is designed to provide a broad coverage of the concepts,
implementations, and applications in metaheuristics. The book’s chapters serve as standalone presentations giving both the necessary underpinnings as well as practical guides for
implementation. The nature of metaheuristics invites an analyst to modify basic methods in
response to problem characteristics, past experiences, and personal preferences, and the
chapters in this handbook are designed to facilitate this process as well. This new edition has
been fully revised and features new chapters on swarm intelligence and automated design of
metaheuristics from flexible algorithm frameworks. The authors who have contributed to this
volume represent leading figures from the metaheuristic community and are responsible for
pioneering contributions to the fields they write about. Their collective work has significantly
enriched the field of optimization in general and combinatorial optimization in
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particular.Metaheuristics are solution methods that orchestrate an interaction between local
improvement procedures and higher level strategies to create a process capable of escaping
from local optima and performing a robust search of a solution space. In addition, many new
and exciting developments and extensions have been observed in the last few years. Hybrids
of metaheuristics with other optimization techniques, like branch-and-bound, mathematical
programming or constraint programming are also increasingly popular. On the front of
applications, metaheuristics are now used to find high-quality solutions to an ever-growing
number of complex, ill-defined real-world problems, in particular combinatorial ones. This
handbook should continue to be a great reference for researchers, graduate students, as well
as practitioners interested in metaheuristics.
The fields of integer programming and combinatorial optimization continue to be areas of great
vitality, with an ever increasing number of publications and journals appearing. A classified
bibliography thus continues to be necessary and useful today, even more so than it did when
the project, of which this is the fifth volume, was started in 1970 in the Institut fur Okonometrie
und Operations Research of the University of Bonn. The pioneering first volume was compiled
by Claus Kastning during the years 1970 - 1975 and appeared in 1976 as Volume 128 of the
series Lecture Notes in Economics and Mathematical Systems published by the Springer
Verlag. Work on the project was continued by Dirk Hausmann, Reinhardt Euler, and Rabe von
Randow, and resulted in the publication of the second, third, and fourth volumes in 1978, 1982,
and 1985 (Volumes 160, 197, and 243 of the above series). The present book constitutes the
fifth volume of the bibliography and covers the period from autumn 1984 to the end of 1987. It
contains 5864 new publications by 4480 authors and was compiled by Rabe von Randow. Its
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form is practically identical to that of the first four volumes, some additions having been made
to the subject list.
Comprehensively teaches the fundamentals of supply chain theory This book presents the
methodology and foundations of supply chain management and also demonstrates how recent
developments build upon classic models. The authors focus on strategic, tactical, and
operational aspects of supply chain management and cover a broad range of topics from
forecasting, inventory management, and facility location to transportation, process flexibility,
and auctions. Key mathematical models for optimizing the design, operation, and evaluation of
supply chains are presented as well as models currently emerging from the research frontier.
Fundamentals of Supply Chain Theory, Second Edition contains new chapters on
transportation (traveling salesman and vehicle routing problems), integrated supply chain
models, and applications of supply chain theory. New sections have also been added
throughout, on topics including machine learning models for forecasting, conic optimization for
facility location, a multi-supplier model for supply uncertainty, and a game-theoretic analysis of
auctions. The second edition also contains case studies for each chapter that illustrate the realworld implementation of the models presented. This edition also contains nearly 200 new
homework problems, over 60 new worked examples, and over 140 new illustrative figures.
Plentiful teaching supplements are available, including an Instructor’s Manual and PowerPoint
slides, as well as MATLAB programming assignments that require students to code algorithms
in an effort to provide a deeper understanding of the material. Ideal as a textbook for upperundergraduate and graduate-level courses in supply chain management in engineering and
business schools, Fundamentals of Supply Chain Theory, Second Edition will also appeal to
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anyone interested in quantitative approaches for studying supply chains.
The Journal of International Students (JIS), an academic, interdisciplinary, and peer-reviewed
publication (Print ISSN 2162-3104 & Online ISSN 2166-3750), publishes narrative, theoretical,
and empirically-based research articles, student and faculty reflections, study abroad
experiences, and book reviews relevant to international students and their cross-cultural
experiences and understanding in international education.
Computational Issues in High Performance Software for Nonlinear Research brings together in
one place important contributions and up-to-date research results in this important area.
Computational Issues in High Performance Software for Nonlinear Research serves as an
excellent reference, providing insight into some of the most important research issues in the
field.

Inventory and Production Management in Supply ChainsCRC Press
This book focuses on guidelines for reducing the energy consumption in
warehousing processes. It presents a model of formal assessment for energy
consumption in the context of storage-system logistics, as well as a
computational model consisting of three sub-models: energy consumption
models for forklifts and stacker cranes, respectively, and an energy intensity
model for roller conveyors. The concept model is based on the assumption that
the unit load is received at a zero-energy warehouse. Subsequent handling,
transport and storage processes, in which the unit load is moved vertically and
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horizontally through the system, equate to changes in energy intensity within the
logistics warehouse management system. Energy recovery based on the
handling equipment used can be collected in batteries. The evaluation method
takes into account the intensity of the energy supplied to the logistics system and
reduces the storage of the recovered energy - this figure represents the energy
needed to pass through the logistics unit load storage system, and can be
expressed in an energy intensity map.
This book deals with complex variants of Travelling Salesman Problem (TSP)
and Vehicle Routing Problem (VRP) within the manufacturing and service
industries. The objective is to develop heuristics for these supply chain problems
in order to offer practical solutions to improve operational efficiency. These
heuristics are evaluated using benchmark and derived data-sets. Case studies
pertaining to logistics in different industries including textile machinery
manufacturing and banking are also included to demonstrate the created
heuristics. High competition in today’s global market has forced the
organizations to invest in and focus on their logistics system. The critical function
of logistics is the transportation within and across various supply chain entities.
Both supply and distribution procedure require effective transportation
management. A small improvement in routing problems can lead to huge logistics
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savings in absolute terms. This book should appeal to executives, researchers
and consultants seeking supply chain management solutions.
The collected papers presented to delegates at the 32nd International
MATADOR Conference (formerly known as the International Machine Tool
Design and Research Conference) held at the University of Manchester Institute
of Science and Technology (UMIST) on 10-11 July 1997.
This book gathers the contributions of the international conference “Optimization
and Decision Science” (ODS2018), which was held at the Hotel Villa Diodoro,
Taormina (Messina), Italy on September 10 to 13, 2018, and was organized by
AIRO, the Italian Operations Research Society, in cooperation with the DMI
(Department of Mathematics and Computer Science) of the University of Catania
(Italy). The book offers state-of-the-art content on optimization, decisions science
and problem solving methods, as well as their application in industrial and
territorial systems. It highlights a range of real-world problems that are both
challenging and worthwhile, using models and methods based on continuous and
discrete optimization, network optimization, simulation and system dynamics,
heuristics, metaheuristics, artificial intelligence, analytics, and multiple-criteria
decision making. Given its scope of coverage, it will benefit not only researchers
and practitioners working in these areas, but also the operations research
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community as a whole.
This book discusses the process of "Lot Streaming" and how it can significantly
improve the overall performance of a production process, and thereby, make the
operation of a manufacturing system lean. It provides a complete introduction to
the Flow Shop Lot Streaming Problem and provides a historical perspective. It
further presents algorithms for a variety of lot streaming problems with numerical
illustrations for ease of understanding and implementation.
Thirteen years have passed since the seminal book on knapsack problems by
Martello and Toth appeared. On this occasion a former colleague exclaimed back
in 1990: "How can you write 250 pages on the knapsack problem?" Indeed, the
definition of the knapsack problem is easily understood even by a non-expert
who will not suspect the presence of challenging research topics in this area at
the first glance. However, in the last decade a large number of research
publications contributed new results for the knapsack problem in all areas of
interest such as exact algorithms, heuristics and approximation schemes.
Moreover, the extension of the knapsack problem to higher dimensions both in
the number of constraints and in the num ber of knapsacks, as well as the
modification of the problem structure concerning the available item set and the
objective function, leads to a number of interesting variations of practical
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relevance which were the subject of intensive research during the last few years.
Hence, two years ago the idea arose to produce a new monograph covering not
only the most recent developments of the standard knapsack problem, but also
giving a comprehensive treatment of the whole knapsack family including the
siblings such as the subset sum problem and the bounded and unbounded
knapsack problem, and also more distant relatives such as multidimensional,
multiple, multiple-choice and quadratic knapsack problems in dedicated chapters.
The book reports on the latest advances and challenges of soft computing. It
gathers original scientific contributions written by top scientists in the field and
covering theories, methods and applications in a number of research areas
related to soft-computing, such as decision-making, probabilistic reasoning,
image processing, control, neural networks and data analysis.
This textbook teaches the basic concepts and methods of project management
but also explains how to convert them to useful results in practice. Project
management offers a promising working area for theoretical and practical
applications, and developing software and decision support systems (DSS). This
book specifically focuses on project planning and control, with an emphasis on
mathematical modeling. Models and algorithms establish a good starting point for
students to study the relevant literature and support pursuing academic work in
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related fields. The book provides an introduction to theoretical concepts, and it
also provides detailed explanations, application examples, and case studies that
deal with real-life problems. The chapter topics include questions that underlie
critical thinking, interpretation, analytics, and making comparisons. Learning
outcomes are defined and the content of the book is structured following these
goals. Chapter 1 begins by introducing the basic concepts, methods, and
processes of project management. This Chapter constitutes the base for defining
and modeling project management problems. Chapter 2 explores the
fundamentals of organizing and managing projects from an organization’s
perspective. Issues related to project team formation, the role of project
managers, and organization types are discussed. Chapter 3 is devoted to project
planning and network modeling of projects, covering fundamental concepts such
as project scope, Work Breakdown Structure (WBS), Organizational Breakdown
Structure (OBS), Cost Breakdown Structure (CBS), project network modeling,
activity duration, and cost estimating, activity-based costing (ABC), data and
knowledge management. Chapter 4 introduces deterministic scheduling models,
which can be used in constructing the time schedules. Models employing timebased and finance-based objectives are introduced. The CPM is covered. The
unconstrained version of maximizing Net Present Value (NPV) is also treated
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here together with the case of time-dependent cash flows. Chapter 5 focuses on
the time/cost trade-off problem, explaining how to reduce the duration of some of
the activities and therefore reduce the project duration at the expense of
additional costs. This topic is addressed for both continuous and discrete cases.
Chapter 6 discusses models and methods of scheduling under uncertain activity
durations. PERT is introduced for minimizing the expected project duration and
extended to the PERT-Costing method for minimizing the expected project cost.
Simulation is presented as another approach for dealing with the uncertainty in
activity durations and costs. To demonstrate the use of the PERT, a case study
on constructing an earthquake-resistant residential house is presented.
Classifications of resource and schedule types are given in Chapter 7, and exact
and heuristic solution procedures for the single- and multi-mode resource
constrained project scheduling problem (RCPSP) are presented. The objective of
maximizing NPV under resource constraints is addressed, and the capitalconstrained project scheduling model is introduced. In Chapter 8, resource
leveling, and further resource management problems are introduced. Total
adjustment cost and resource availability cost problems are introduced. Various
exact models are investigated. A heuristic solution procedure for the resource
leveling problem is presented in detail. Also, resource portfolio management
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policies and the resource portfolio management problem are discussed. A case
study on resource leveling dealing with the annual audit project of a major
corporation is presented. Project contract types and payment schedules
constitute the topics of Chapter 9. Contracts are legal documents reflecting the
results of some form of client-contractor negotiations and sometimes of a bidding
process, which deserve closer attention. Identification and allocation of risk in
contracts, project control issues, disputes, and resolution management are
further topics covered in this Chapter. A bidding model is presented to investigate
client-contractor negotiations and the bidding process from different aspects.
Chapter 10 focuses on processes and methods for project monitoring and
control. Earned Value Management is studied to measure the project
performance throughout the life of a project and to estimate the expected project
time and cost based on the current status of the project. How to incorporate
inflation into the analysis is presented. In Chapter 11, qualitative and quantitative
techniques including decision trees, simulation, and software applications are
introduced. Risk phases are defined and building a risk register is addressed. An
example risk breakdown structure is presented. The design of risk management
processes is introduced, and risk response planning strategies are discussed. At
the end of the Chapter, the quantitative risk analysis is demonstrated at the hand
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of a team discussion case study. Chapter 12 covers several models and
approaches dealing with various stochastic aspects of the decision environment.
Stochastic models, generation of robust schedules, use of reactive and fuzzy
approaches are presented. Sensitivity and scenario analysis are introduced.
Also, simulation analysis, which is widely used to analyze the impacts of
uncertainty on project goals, is presented. Chapter 13 addresses repetitive
projects that involve the production or construction of similar units in batches
such as railway cars or residential houses. Particularly in the construction
industry repetitive projects represent a large portion of the work accomplished in
this sector of the economy. A case study on the 50 km section of a motorway
project is used for demonstrating the handling of repetitive project management.
How best to select one or more of a set of candidate projects to maintain a
project portfolio is an important problem for project-based organizations with
limited resources. The project selection problem is inherently a multi-objective
problem and is treated as such in Chapter 14. Several models and solution
techniques are introduced. A multi-objective, multi-period project selection and
scheduling model is presented. A case study that addresses a project portfolio
selection and scheduling problem for the construction of a set of dams in a region
is presented. Finally, Chapter 15 discusses three promising research areas in
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project management in detail: (i) Sustainability and Project Management, (ii)
Project Management in the Era of Big Data, and (iii) the Fourth Industrial
Revolution and the New Age Project Management. We elaborate on the
importance of sustainability in project management practices, discuss how
developments in data analytics might impact project life cycle management, and
speculate how the infinite possibilities of the Fourth Industrial Revolution and the
new technologies will transform project management practices.
Manufacturing systems rarely perform exactly as expected and predicted.
Unexpected events, such as order changes, equipment failures and product
defects, affect the performance of the system and complicate decision-making.
This volume is devoted to the development of analytical methods aiming at
responding to variability in a way that limits its corrupting effects on system
performance. The book includes fifteen novel chapters that mostly focus on the
development and analysis of performance evaluation models of manufacturing
systems using decomposition-based methods, Markovian and queuing analysis,
simulation, and inventory control approaches. They are organized into four
distinct sections to reflect their shared viewpoints: factory design, unreliable
production lines, queuing network models, production planning and assembly.
Since the contributions to this volume stem from very different fields, no attempt
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was made to find a systematic ordering. All results are new in so far as they have
not been published so far.
Latest developments in the world-class strategy for business operations, JIT,
presented in an easily accessed format for production and other operations
executives.
During the past decades scheduling has been among the most studied opmization problemsanditisstillanactiveareaofresearch!Schedulingappears in many
areas of science, engineering and industry and takes di?erent forms depending
on the restrictions and optimization criteria of the operating en- ronments [8]. For
instance, in optimization and computer science, scheduling has been de?ned as
“the allocation of tasks to resources over time in order to achieve optimality in
one or more objective criteria in an e?cient way” and in production as
“production schedule, i. e. , the planning of the production or the sequence of
operations according to which jobs pass through machines and is optimal with
respect to certain optimization criteria. ” Although there is a standardized form of
stating any scheduling problem, namely “e?cient allocation ofn jobs onm
machines –which can process no more than one activity at a time– with the
objective to optimize some - jective function of the job completion times”,
scheduling is in fact a family of problems. Indeed, several parameters intervene
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in the problem de?nition: (a) job characteristics (preemptive or not, precedence
constraints, release dates, etc. ); (b) resource environment (single vs. parallel
machines, un- lated machines, identical or uniform machines, etc. ); (c)
optimization criteria (minimize total tardiness, the number of late jobs, makespan,
?owtime, etc. ; maximize resource utilization, etc. ); and, (d) scheduling
environment (static vs.
dynamic,intheformerthenumberofjobstobeconsideredandtheirready times are
available while in the later the number of jobs and their charact- istics change
over time).
Vehicle routing problems, among the most studied in combinatorial optimization,
arise in many practical contexts (freight distribution and collection, transportation,
garbage collection, newspaper delivery, etc.). Operations researchers have made
significant developments in the algorithms for their solution, and Vehicle Routing:
Problems, Methods, and Applications, Second Edition reflects these advances.
The text of the new edition is either completely new or significantly revised and
provides extensive and complete state-of-the-art coverage of vehicle routing by
those who have done most of the innovative research in the area; it emphasizes
methodology related to specific classes of vehicle routing problems and, since
vehicle routing is used as a benchmark for all new solution techniques, contains
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a complete overview of current solutions to combinatorial optimization problems.
It also includes several chapters on important and emerging applications, such as
disaster relief and green vehicle routing.
Delineating the proper design, layout, and location of facilities, this book strikes a
healthy balance between theory and practice. It provides an understanding of the
practical aspects of implementing preliminary designs development through
analytical models. The third edition of a bestseller, it features updated multimedia
tools, new software, an
Control and Dynamic Systems: Advances in Theory and Applications, Volume
46: Manufacturing and Automation Systems: Techniques and Technologies, Part
2 of 5 covers the significant advances and issues on the utilization of techniques
and technologies in the manufacturing industries. This volume is divided into nine
chapters and starts with the essential issue of software in manufacturing
systems, particularly the aspects of the control software that are active in the timecritical or real time portions of the machine's operation. The succeeding chapters
deal with the interactions between material-handling systems and other
components of manufacturing systems; the principles of flexible manufacturing
systems; the various views on the contributions of mechatronics; and the
techniques for machine layout optimization in manufacturing and automation
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systems. These topics are followed by discussions of the application of a realtime control system to address issues of safety, productivity advances, and
production cost reductions. Other chapters consider the influence of human
supervisory control of predominantly automated manufacturing processes and
the techniques for the manufacturing systems integration. The final chapter
examines the major importance of the assembly line balancing to manufacturing
systems. This book is of great value to process and mechanical engineers, as
well as process control workers and researchers.
This book constitutes the refereed proceedings of five application-oriented
workshops held concurrently as EvoWorkshops 2001 in Como, Italy in April
2001.The 52 revised full papers presented were carefully reviewed and selected
out of 75 submissions. The papers are organized in topical sections on graph
problems, Knapsack problems, ant algorithms, assignment problems,
evolutionary algorithms analysis, permutative problems, aeronautics, image
analysis and signal processing, evolutionary learning, and evolutionary
scheduling and timetabling.
This book constitutes the refereed proceedings of the Third International
Conference on Swarm, Evolutionary, and Memetic Computing, SEMCCO 2012,
held in Bhubaneswar, India, in December 2012. The 96 revised full papers
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presented were carefully reviewed and selected from 310 initial submissions. The
papers cover a wide range of topics in swarm, evolutionary, memetic and other
intelligent computing algorithms and their real world applications in problems
selected from diverse domains of science and engineering.
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