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Preface

Unconventional computing is about breaking boundaries in thinking,

acting, and computing. Typical topics of this non-typical field

include, but are not limited to, physics of computation, non-classical

logics, new complexity measures, novel hardware, mechanical, chemi-

cal, and quantum computing. Unconventional computing encourages

a new style of thinking while practical applications are obtained from

uncovering and exploiting principles and mechanisms of information

processing in, and functional properties of, physical, chemical, and

living systems; in particular, efficient algorithms are developed,

(almost) optimal architectures are designed, and working prototypes

of future computing devices are manufactured.

The term “unconventional computing” has no exact definition.

Proceeding by inclusiveness we could say that the following research

topics are most commonly, but not necessarily, classified as ‘uncon-

ventional’: physics of computation (e.g., conservative logic, thermo-

dynamics of computation, reversible computing, quantum comput-

ing, collision-based computing with solitons, optical logic); chemical

computing (e.g., implementation of logical functions in chemical

systems, image processing and pattern recognition in reaction-

diffusion chemical systems, and networks of chemical reactors);

bio-molecular computing (e.g., conformation based, information pro-

cessing in molecular arrays, molecular memory); cellular automata as

models of massively parallel computing complexity (e.g., computa-

tional complexity of non-standard computer architectures; theory of

amorphous computing; artificial chemistry); non-classical logics (e.g.,

logical systems derived from space-time behaviour of natural systems,

v
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logical reasoning in physical, chemical, and biological systems);

smart actuators (e.g., molecular machines incorporating information

processing, intelligent arrays of actuators); novel hardware systems

(e.g., cellular automata VLSIs, functional neural chips); mechanical

computing (e.g., micromechanical encryption, computing in nanoma-

chines, physical limits to mechanical computation).

There are two discipline-wise paths to unconventional computing.

First, you are initially trained as a mathematician or computer

scientist, then you rebel and start pushing the limits of conventional

science, and eventually find yourself outside the well-established

tracks. Second, more common, you are trained as a chemist, biologist,

physicist, then you get involved in computation and get eager to

understand the meaning of information and computation in natural

systems, and subsequently start realizing computing devices in novel

substrates. Unconventional computing remains at the forefront of

emergent technologies. This forefront is continuously changing its

shape and meaning. Only static fields can be defined formally.

Unconventional computing is dynamic and fluid and therefore the

field defines formal definitions.

The book brought together scientists, philosophers, artists, and

engineers and encouraged them to express their vision of uncon-

ventional computing in a lively informal manner. A range of ideas

presented is impressively wide. A reader from any walk of life and

with level of education will find topics discussed in the book exciting

and inspiring.

Andrew Adamatzky

Unconventional Computing Laboratory,

UWE Bristol,

United Kingdom
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