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Preamble

The objective of evolvable hardware (EHW) is to design systems that can self-adapt as necessary to compensate for changing operational environments or to survive and recover from faults. EHW uses simulated evolution to search for new hardware configurations. The evolution is performed by a variety of different stochastic search algorithms such as genetic algorithms (GAs), evolutionary programming (EP) or evolution strategies (ES). The EHW is implemented on reconfigurable devices such as field programmable gate arrays (FPGAs), field programmable analog arrays (FPAAs) or field programmable transistor arrays (FPTAs). Each device is configured with a binary bit-stream that determines the architecture (and thus function) and the purpose of the simulated evolution is to find the best performing architecture for the given application. EHW techniques have been successfully used for both original system design and online adaptation of existing systems.

Evolvable hardware techniques enable self-reconfigurability and adaptability of programmable devices and thus have the potential to significantly increase the functionality of deployed hardware systems. Evolvable hardware is expected to have major impact on deployable systems for space missions and defense applications that need to survive and perform at optimal functionality during long duration in unknown, harsh, and/or changing environments. Evolvable hardware is also expected to greatly enrich the area of commercial applications in which adaptive information processing is needed; such applications range from human-oriented hardware interfaces and internet adaptive hardware to automotive applications.

This book provides a comprehensive view of this growing field for engineers, designers and managers involved in the design of adaptive and high reliability systems. The reader is introduced to the basic terminology and principles of EHW, reconfigurable hardware, algorithms that conduct the simulated evolution, and system integration concepts. Background information is included on real-time system design and fault-tolerant principles. Several real-world application examples (both digital and analog) are included to teach the basic concepts and to illustrate the power and versatility of EHW.  

Based on 450 words per page, we estimate 200 pages. Textbook will provide worked out examples, an index, problem set with answers included for selected problems. There will be schematics and figures and line drawings. No color photos are used but a small number (< 10) black & white photos may be included. 
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