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The Local Information Dynamics of Distributed Computation in
Complex Systems

» Nominated as outstanding PhD thesis from the University of Sydney
(Australia)

» This thesis develps the first complete framework to quantify the

» information dynamics of distributed computation, with possible
application to biological and bio-inspired systems

» Unique in blending theoretical contributions (e.g. fundamental

» insights into computation in cellular automata) with practical results
(e.g. in computational neuroscience)

The nature of distributed computation in complex systems has often been described

in terms of memory, communication and processing. This thesis presents a complete
information-theoretic framework to quantify these operations on information (i.e.
information storage, transfer and modification), and in particular their dynamics in space
and time. The framework is applied to cellular automata, and delivers important insights
into the fundamental nature of distributed computation and the dynamics of complex
systems (e.g. that gliders are dominant information transfer agents). Applications to
several important network models, including random Boolean networks, suggest that the
capability for information storage and coherent transfer are maximized near the critical
regime in certain order-chaos phase transitions. Further applications to study and design
information structure in the contexts of computational neuroscience and guided self-
organization underline the practical utility of the techniques presented here.

Order online at springer.com » or for the Americas call (toll free) 1-800-SPRINGER » or email us at: orders-
ny@springer.com. » For outside the Americas call +49 (0) 6221-345-4301 » or email us at: orders-hd-individuals@springer.com.

The first € price and the £ and $ price are net prices, subject to local VAT. Prices indicated with * include VAT for books; the €(D) includes 7% for
Germany, the €(A) includes 10% for Austria. Prices indicated with ** include VAT for electronic products; 19% for Germany, 20% for Austria. All prices
exclusive of carriage charges. Prices and other details are subject to change without notice. All errors and omissions excepted.


http://www.springer.com/physics/complexity/book/978-3-642-32951-7

