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"Production planning, operations and control are being transformed by
digitization, creating opportunities for automation of decision making,
reduction of delays in making and implementing decisions, and
significant improvement of production system performance. Meanwhile,
to remain competitive, today's production industries need to adapt to
increasingly dynamic and turbulent markets. In this environment,
production engineers and managers can benefit from tools of control
system engineering that allow them to mathematically model, analyze
and design dynamic, changeable production systems with behavior that
is effective and robust in the presence of turbulence. Research has
shown that the tools of control system engineering are important
additions to the production system engineer's toolbox, complementing
traditional tools such as discrete event simulation. However, many
production engineers are unfamiliar with application of these tools in
their field. This book is a practical yet thorough introduction to the use
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of transfer functions and control theoretical methods in the modeling,
analysis and design of the dynamic behavior of production systems.
Production engineers and managers will find this book a valuable and
fundamental resource for improving their understanding of the
dynamic behavior of modern production systems and guiding their
design of future production systems. In this book, emphasis is placed
on analysis and examples that illustrate the opportunities that control
theoretical time and frequency perspectives present for understanding
and designing the behavior of dynamic production systems. The
dynamic behavior of the components of these systems and their
interactions must be understood first before decision making can be
designed and implemented that results in favorable overall dynamic
behavior of the production system, particularly when the structure
contains feedback. In the re-planning system with the structure in
Figure 1.1, control theoretical modeling and analysis reveals
relationships between the frequency of re-planning decisions and
delays in making and implementing decisions that results undesirable
oscillatory behavior unless these relationships are taken into account in
design of replanning decision making. Benefits of reducing delays
using digital technologies can be quantified and used to guide re-
planning cycle redesign"--


