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If we are trying to produce an intelligent
machine, and are following the human model
as closely as we can, we should begin with a
machine with very little capacity to carry out
elaborate operations or to react in a
disciplined manner to orders (taking the form
of interference). Then by applying
appropriate interference, mimicking
education, we should hope to modify the
machine until it could be relied on to produce
definite reactions to certain commands. This
would be the beginning of the process.

Alan Turing, Intelligent Machinery, 1948
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Preface

The book addresses a new approach to computation I call “eco-cognitive”, which
stresses the attention to the question of the overwhelming domestication of ignorant
entities, which is at work in our current societies. I think the intellectual and didactic
virtues of this approach resort to the conviction that seeing at computation in the
special interdisciplinary perspective I am proposing avoids reducing the analysis
of computation to a rigid one-sided view, privileging the theoretical commitment
towards the study of computation as a variegated phenomenon that regards human
beings in their individual and social lives.

The book aims at stressing that an open-minded analysis of computation must
take into account:

• the distributed and embodied nature of computational tools,models, andmethods,
ultimately related to the idea of the current importance of the external cognitive
machines as mediators of cognition;

• the central role of the dynamics of the production—and of the rational handling—
of new kinds of unconventional computations, by referring to the various
multimodal related epistemological aspects;

• the fact that computation can be satisfactorily examined only in an eco-cognitive
perspective.

These topics are analyzed in terms of what I consider the main tenets of an
eco-cognitive approach computation:

1. Chapter 1 The concepts of information, computation, and cognition are vari-
ously interpreted and explained and still lead to ambiguous results. I contend
that seeing the evolutionary emergence in humans of information, meaning,
and of the first kinds of cognition as the outcome of dynamic coevolutionary
interactions between brain/mind internal processes, body itself, and external
environment can be extremely useful (1) to clarify the most common misunder-
standings and the basic vagueness of the concepts above and (2) to appropriately
describe “computation” as an evolving concept subjected to continuous transfor-
mations of meaning. To this aim, I also take advantage of the dynamic concepts

ix
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of salience and pregnance derived from Thom’s catastrophe theory. When the
physical computation is seen in the perspective of the ecology of cognition,
it is easy to understand Turing’s original ideas concerning the emergence of
information, cognition, and computation in organic, inorganic, and artefactual
agents, which I also briefly illustrate in this chapter. I also show that seeing
computation as dynamically active in distributed physical entities of various
kinds suitably transformed so that data can be encoded and decoded to obtain
appropriate results further sheds light on what I call eco-cognitive computa-
tionalism. I hope it will become clear that eco-cognitive computationalism does
not aim at furnishing an ultimate and static definition of the concepts of infor-
mation, cognition, and computation, such as a textbook could provide, instead,
it intends, by respecting their historical and dynamical character, to propose
an intellectual framework that depicts how we can understand their forms of
“emergence” and the modification of their meanings.

2. Chapter 2. Eco-cognitive computationalism sees computation in context,
exploiting the ideas developed in those projects that have originated the recent
views on embodied, situated, and distributed cognition. As illustrated in the
previous chapter, Turing’s original intellectual perspective has already clearly
depicted the evolutionary emergence in humans of information, meaning, and
of the first rudimentary forms of cognition, as the result of a complex interplay
and simultaneous coevolution, in time, of the states of brain/mind, body, and
external environment. This cognitive process played a fundamental heuristic
role in Turing’s invention of the universal logical computing machine. It is by
extending this eco-cognitive perspective that we can see that the recent emphasis
on the simplification of cognitive andmotor tasks generated in organic agents by
morphological aspects implies the construction of appropriate mimetic bodies,
able to render the accompanied computation simpler, according to a general
appeal to the “simplexity” of animal embodied cognition. I hope it will become
clear that, as already contended in the previous chapter, eco-cognitive computa-
tionalism does not aim at furnishing a final and fixed definition of the concept of
computation, but stresses the historical and dynamical character of the concept.

3. Chapter 3. Locked and unlocked strategies are at the center of this chapter, as
ways of shedding new light on the cognitive aspects of deep learning machines.
The character and the role of these cognitive strategies, which are occurring
both in humans and in computational machines, are indeed strictly related to
the generation of cognitive outputs, which range from weak to strong levels of
knowledge creativity. For a better understanding of the computational aspect,
I will also illustrate the abductive character of the concept of anticipation in
human cognition linking it to the cognitive problem of spatiality and of the
genesis of space in the description of the abductive role of the Abschattungen
(adumbrations), as they are described in the framework of the philosophical
tradition of phenomenology. Anticipations share various features with visual
and manipulative abduction and prove it to be a useful tool to favor the char-
acterization of the two kinds of strategic reasoning I am introducing in this
chapter. It will become clear that the differences between strong and weak
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levels of creativity lead to important consequences when we analyze compu-
tational AI programs, such as AlphaGo/AlphaZero, which aim at performing
various kinds of abductive hypothetical reasoning. In these cases, the programs
are characterized by locked abductive strategies: they deal with weak (even if
sometimes amazing) kinds of hypothetical creative reasoning, because they are
limited in what I call eco-cognitive openness, which instead qualifies human
cognizers who are performing higher kinds of abductive creative reasoning,
where cognitive strategies are instead unlocked.

4. Chapter 4. In the first two chapters of this book, we have stressed that eco-
cognitive computationalism sees computation in context, following some of
the main tenets advanced by the recent cognitive science views on embodied,
situated, and distributed cognition. We have also described the new attention in
computer science devoted to the relevance in the computation of themorpholog-
ical features. It is by further deepening and analyzing the perspective opened
by these novel fascinating approach that we see ignorant bodies as domesti-
cated to become useful “mimetic bodies” from a computational point of view.
This new perspective shows how the computational domestication of ignorant
entities can originate new variegated unconventional cognitive embodiments, so
opening the new research field of the so-called natural computing. In the last part
of the chapter, I will introduce the concept of overcomputationalism, showing
that my proposed framework helps us to see the related concepts of pancogni-
tivism, paninformationalism, and pancomputationalism in a more naturalized
and prudent perspective, avoiding the excess of old-fashioned ontological or
metaphysical overstatements. Finally, I will submit to the attention of the reader
a question that in my opinion synthesizes all the problems described in the
chapter: will the future of eco-cognitive settings be computationally tailored or
humanly tailored?

I am grateful to many colleagues and friends for their helpful suggestions and
much more. For valuable comments and discussions, I am indebted and grateful
to John Woods, Paul Thagard, Ping Li, Atocha Aliseda, Woosuk Park, Nancy J.
Nersessian, Giuseppe Longo, Yukio Oshawa, Akinori Abe, Michael Leyton, Dov
Gabbay, John Josephson, Walter Carnielli, Gerhard Schurz, Balakrishnan Chan-
drasekaran, Jon Williamson, Douglas Walton, Cameron Shelley, Sami Paavola,
Luís Moniz Pereira, Thomas Addis, Lorenza Magnani, Giovanna Magnani, Diderik
Batens, Joke Meheus, Simon Colton, Athanassios Raftopoulos, Michael Hoffmann,
Ilkka Niniluoto, Theo A. F. Kuipers, Chris Sinha, Ryan D. Tweney, Ferdinand D.
Rivera, Peter Flach, Antony Kakas, Oliver Ray, Luis A. Pineda, Atsushi Shimo-
jima, Pat Langley, Demetris P. Portides, and to my collaborators Selene Arfini and
Alger Sans Pinillos. Also of great help was correspondence or conversation with
several people whose influence on various of the book’s particularities is more or
less palpable. I especially wish to acknowledge Hanne Andersen, Otávio Bueno,
SanjayChandrasekharan,MarceloDascal, GordanaDodig-Crnkovic,MauroDorato,
Michel Ghins, Marcello Guarini, Ricardo Gudwin, Albrecht Heeffer, Mireille Hilde-
brandt, Kenneth Einar Himma, Gerhard Minnameier, Margaret Morrison, Alfredo
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Pereira, Ahti-Veikko Pietarinen, Dagmar Provijn, João Queiroz, Chiaki Sakama,
Colin Schmidt, Nora Schwartz, Frederik Stjernfelt, Mauricio Suárez , Jeroen van
den Hoven, Peter-Paul Verbeek, Riccardo Viale, andMarion Vorms. The preparation
of the volume would not have been possible without the contribution of resources
and facilities of the Computational Philosophy Laboratory (Department of Human-
ities, Philosophy Section, University of Pavia, Italy). Research for this book was
supported by the PRIN 2017 Research 20173YP4N3—MIUR, Ministry of Univer-
sity and Research, Rome, Italy. This project was conceived as a whole, but as it
developed, various parts have become articles, which have now been excerpted,
revised, and integrated into the current text.

Parts of this book are excerpted from L. Magnani (2018), Computationalism
in a dynamic and distributed eco-cognitive perspective, in G. Dodig-Crnkovic and
M. Burgin (eds.), Philosophy and Methodology of Information, World Scientific,
Singapore, pp. 365–288 (reprinted with permission) (Chapter one); L. Magnani
(2018), Eco-cognitive computationalism. Frommimeticminds tomorphology-based
enhancement of mimetic bodies, Entropy, 20(6), 430 http://dx.doi.org/10.3390/e20
060430 (Chapter two); L.Magnani (2019),AlphaGo, locked strategies, eco-cognitive
openness, inH. Zenil and S. Bringsjord, eds., “Philosophy and Epistemology ofDeep
Learning” a special issue of Philosophies 2019, 4(1), 8, https://doi.org/10.3390/phi
losophies4010008 (Chapter three); L. Magnani (2020), Computational domestica-
tion of ignorant entities. Unconventional cognitive embodiments, Synthese, Special
Issue edited by L. Magnani and S. Arfini “Knowing the Unknown: Philosophical
Perspectives on Ignorance”, online first. (Chapter four). I am grateful to Springer and
World Scientific for granting permission to include portions of previously published
articles.

Pavia, Italy
January 2021

Lorenzo Magnani

http://dx.doi.org/10.3390/e20060430
https://doi.org/10.3390/philosophies4010008
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