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Preface

Thermal performance is the new bottleneck in embedded systems design.
As processing requirements increase, and physical device sizes continue to
decrease, it is becoming more and more difficult to efficiently get heat out of
embedded systems efficiently.

This book focuses on the root cause of heat in an embedded system: power.
And since software has an enormous impact on power consumption in an
embedded system, if we are to manage heat effectively, we need to therefore
understand, categorize, and develop new ways to aggressively reduce power.

The Art of Software Thermal Management (STM) explores both the science and
the art of reducing power consumption in a computing system as a means to
manage heat, improve component reliability, and increase system safety. This
book is a pragmatic guide to the field of STM for embedded systems, a catalog of
software thermal management techniques, and a call to action for future areas of
research and development.

Plymouth, November 2013 Mark Benson
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Part I
Foundation

Thermal performance is the new bottleneck in embedded systems design. As
processing requirements have increased, and physical device sizes continue to
decrease, it has become more and more difficult to get heat out of embedded
systems.

Excessive heat generated by consumer cell phones and tablets and other
electronic devices can reduce component reliability, reduce performance, or even
cause discomfort or personal injury when in close contact with skin. This is
especially true when the device is in an enclosure without fans or other avenues of
convection.

Heat problems such as these affect nearly every electronic device, and
particularly those with high computational requirements such as video streaming
devices, automobile infotainment systems, high-performance factory equipment,
portable hand-held industrial instrumentation, implantable medical devices, and
multimedia military combat radios.

The fundamentals of heat transfer are based in the laws of thermodynamics, and
are studied by physicists, mechanical engineers, material scientists, and chemists.
Researchers and corporations are putting forth great effort to invent solutions to
get unwanted heat out of a system quickly and efficiently.

Much focus has been placed on the topic of heat transfer and mechanical or
chemical means to extract heat from a system effectively. These are good and fine
advancements. However, software engineers play a special role in thermal
management since software dictates the types and amounts and durations of
computation, all of which will require power and produce heat. Software helps us
minimize the root cause of heat in embedded systems (power) and is the focus of
this book. In this part, the following three chapters introduce The Art of Software
Thermal Management for Embedded Systems and the goals of this book.

Chapter 1 Introduction: In this chapter, we introduce the premise of the book
and goals, including a discussion of the microcontroller market, existing thermal
management solutions, and whether Software Thermal Management is a science,
an art form, or both.
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